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I
Welcome

Integrating Mathematics and Pedagogy (IMAP) Web-Based Beliefs Survey

Development of this Beliefs Survey was supported by a grant awarded by the Interagency Educational Research
Initiative, National Science Foundation (NSF) (REC-9979902) to Randolph Philipp and Judith Sowder at San Diego
State University. The views expressed are those of the authors and do not necessarily reflect the views of NSF.
Introduction
This beliefs survey was designed to assess respondents’ beliefs about mathematics, beliefs about learning or
knowing mathematics, and beliefs about children’s learning and doing mathematics. Our target audience was
prospective and practicing elementary school teachers, although the survey has been used with others. This survey is
not designed to explicitly assess respondents’ beliefs about teaching mathematics, although inferences about these
beliefs can reasonably be made. We set out to construct a beliefs-assessment instrument that would go beyond the
typical approach of using Likert scales because we believed that beliefs are best assessed in context. Our instrument
is web-based, making possible use of video clips and minimal branching based on how one responds to particular
questions. Survey administrators can customize the beliefs survey, and responses are saved as Excel files to simplify
data collection and subsequent coding.
What Makes This Survey Special?
We took seriously the notion that an important means for assessing beliefs is to determine how respondents
interpret, react to, or profess to act within well-defined contexts. Unlike traditional Likert-scale instruments that provide
statements to which respondents agree to one degree or another, our survey requires respondents to use their own
words to interpret situations, predict results of particular actions, and make recommendations. We then make
inferences on the basis of their responses. Each belief is assessed by two or three rubrics associated with different

segments of the instrument. This instrument can be used to collect data from many people in a relatively brief period of
time, and the customizing feature will enable researchers to assess specific beliefs or select rubrics of interest in their
work.
For qualitative researchers, we envision this beliefs survey as another tool to enhance, not replace, interview and
observational data.
Housing the Beliefs Survey
This instrument has been designed to be loaded onto a web server either at a researcher’s site or on a
commercial server. Directions to those who oversee the running of the server are available.
Credits
This instrument is the result of many people’s efforts. Our research team first set out to determine the beliefs
we wanted to address, and we settled upon seven beliefs in three categories. Randy Philipp and Bonnie Schappelle
used these beliefs to develop the first draft of the beliefs instrument and directed the development of the instrument for
use on the World Wide Web. Rebecca Ambrose, Lisa Clement, and Jennifer Chauvot then undertook the immense
task of developing the rubrics for scoring the beliefs instrument, an undertaking that led to additional revisions to the
draft. Rebecca Ambrose assembled a group of visiting researchers to code our large-scale-study data; she and Lisa
Clement trained these coders and led the groups coding the data, leading to additional revisions to the instrument.
Final refinement of the beliefs instrument and organization of this manual were undertaken by Jason Smith, under
direction of Rebecca Ambrose. Bonnie Schappelle oversaw the final production of this manual. Randolph Philipp and
Judith Sowder served as the Principal Investigators of the grant that funded the work.

Viewing the Beliefs-Survey Video Clips
Links to Video Clips Within the Manual
Survey Items 7 and 9 in the IMAP Web-Based Beliefs Survey include video clips to which those completing the survey are asked to
respond. In this manual, links to those items appear in two locations:
1. Within the relevant segment rubrics (B3-S9, B4-S9, B5-S7, B6-S9, and B7-S7) under Survey Item (e.g., Survey Item for B3-S9).
2. Within the Browse version of the survey for all segments of Items 7 and 9 (e.g., Items 7.1)
After you watch the video clip, Do Not click the Back link on the video page to return to the manual page from which you accessed the
video. The Back link on the video page will take you within the survey instead of back to the manual.
Instead, to return to the manual page from which you linked to the video clip,
Mac Users
a) if you have downloaded the manual, use the Acrobat back arrow at the bottom of the page.
b) if you are viewing the manual online, use the Internet Explorer or Netscape Back button.
PC Users
a) if you have downloaded the manual, use the Acrobat back arrow at the bottom of the page.
b) if you are viewing the manual online, the Back button for Internet Explorer or Netscape will not return you to the page from
which you linked to the video. Instead, the Back button takes you to the beginning of the manual.
To avoid this problem, at http://www.sci.sdsu.edu/CRMSE/IMAP/pubs.html, choose the Download Manual link instead of the
View Manual link.

Contact Information
The IMAP Web-Based Beliefs Survey is available on CD. To obtain the CD, please contact
IMAP
6475 Alvarado Road Suite 206
San Diego, CA 92120
Fax (619) 594-1581
E-Mail mefe@sdsu.edu
Server Requirements
Please note the following server requirements for installing the survey on your server:
The survey has been built using a series of Active Server Pages (ASP) scripts and HTML pages that use Microsoft FrontPage
Extensions. The ASP scripts are written in the VBScript programming language. The survey must be run from a web server that
supports both ASP and FrontPage Extensions. The two most common servers that support these are the Microsoft IIS
Server and the Microsoft Personal Web Server.
For the survey to run, Microsoft FrontPage Extensions must be loaded for the directory in which the survey is installed. Also, because
the configuration files and the save files are in XML format, the Microsoft XMLDOM API must be available to parse and write the files.
Two sets of videos have been provided. For users who complete the survey from an Apple Macintosh computer, a set of QuickTime
videos has been encoded. For users who complete the survey from a Windows PC, a set of Windows Media Videos (WMV) have been
created. The Windows videos require Microsoft Windows Media Player version 6 or later (it is currently at version 8).

II
Brief History of Development

Beliefs-Survey Development
This instrument and the accompanying scoring rubrics were developed over a 2-year period by the authors. Six
other staff members contributed to the instrument’s development. We used a recursive cycle of development that
included designing segments, piloting them, analyzing student responses to the segments, revising the segments,
and piloting them again. We continued to consider whether our survey items were sufficient to assess each belief we
wanted to assess. The list of beliefs and the composition of the survey changed during our testing of several versions
of the survey and analysis of student responses.
The web-based survey was first used in Fall 2000 when it included one video segment with associated
questions; the platform enabled respondents to view the video in conjunction with the questions posed and to rewatch
the video if they wished. By Spring 2001, the video from the first version had been removed and three video clips had
been added to the survey. Early in 2001, all segments were in place; additional revisions were the refining of questions
related to each segment.
Five versions of the instrument were piloted on seven occasions (see table below for specific information about
administrations of the survey) so that during piloting, the survey was completed 205 times by 159 undergraduates. The
penultimate version of the survey was used at the beginning and end of a large-scale research study with 168
students, most undergraduates in their first mathematics course for teachers. For the final version of the survey, we
excluded one segment used in the large-scale study because the coding of this segment was found to be unreliable.

During piloting of the survey, we began to develop rubrics to analyze responses. Initially we categorized all
responses for each segment; we created a short characterization that captured the common features of the responses
for each category. Next we considered these characterizations for each segment in light of the belief it was designed to
assess; we ordered the categories from those that provided the most evidence for the belief to those that provided the
least evidence for the belief. While we piloted the segments and began to develop rubrics, we identified ways to adapt
the items to better elicit the beliefs to be assessed, also eliminating and adding items in the process of clarifying the
rubrics.
Most segments were in place for a pre/post pilot during the Spring 2001 semester; 29 students enrolled in the
mathematics course completed the survey at the beginning and end of the semester. Of these, 22 participated in the
treatment and the remaining 7 served as a control group. We used their responses to determine whether the survey
measured change. We compared changes in the treatment group with changes in the control group to ensure that the
survey measured the changes we expected to see as a result of the treatment. We also looked for variability
within the treatment group to ensure that the instrument captured the individual variability one would expect when 22
prospective teachers engage in the same experience.
The bulk of the instrument-development work at this point was focused on fine-tuning the rubrics, specifically
assigning scores to categories and clearly defining categories so that most responses would fit one and only one
category. One of the most important aspects of this work was testing for reliability. After a team refined a rubric and
developed a scoring system from a set of 20 responses, the team members individually applied that rubric to an

additional 30 responses to determine whether we would score them similarly. During our coding of these responses,
we encountered some coded differently by team members, so we discussed the issues raised and further clarified the
rubric.
For the purpose of validating the instrument, we asked 18 mathematics educators (7 professors and 11
mathematics education graduate students) to complete it. Their answers were coded by the coding team, and their
scores converged on the highest scores. We were convinced that our interpretations of the segments in the instrument
were compatible with those of other mathematics educators at other institutions around the country. The professors
believed the test to be a valid measure. One stated, “You can‘t observe 150 people working with children or studying
mathematics. Given the impossibility of seeing people in action to measure their beliefs, this instrument is a good
proxy” (personal communication, P. Kloosterman, June 2001).
Each belief was measured using two or three segments, so the last component of our work was to develop a
system for aggregating scores from individual rubrics to generate each overall belief score. The data used as a
reference for this task were from our pilot work. We developed our system, one that applies to each belief, mindful that
the scores are ordinal in nature. To our knowledge, this system is unique.
The survey represents countless hours of work on the part of a large team of people. We are convinced that is
the best survey possible given the constraints that we faced. The true test of its quality will be if other researchers find it
useful for their purposes. We believe that they will.

Table 1
Beliefs-Survey Development
Date
Spring 2000

Summer 2000
September 2000

December 2000

Participants
Format
53
paper and
Liberal
pencil
Studies
students
Newstudent
orientation
3
paper and
pencil
15
web-based,
computer

18
(15 MEFE
3 210)

web-based,
computer

Items included
Two autobiographical items
Segment 3
Segment 5
Solving problems differently from way
teacher solves

Survey, interview, experimental items
2 autobiographical items
Segment 1
Segment 2
Segment 3
Segment 4
Segment 5
One video segment (Richard)
2 autobiographical items
Segment 1
Segment 2
Segment 3
Segment 4
Segment 5
Segment 7
Segment 8
Segment 9

January 2001

May 2001

Summer 2001
Fall 2001
December 2001

33 Math 210
students
(22 MEFE
11 control)
17 Math 211
(as post)
28 Math 210
students
(21 MEFE
7 control)
38 Maxon
students
208 study
students
165 study
students

web-based,
computer

Same as for December 2000

web-based,
computer

Same as for December 2000

web-based,
computer
web-based,
computer
web-based,
computer

Segment 7 questions
Final survey
Final survey

III
Coding Data

Coding Introduction
This section of the manual contains, first, the statement of the seven IMAP Beliefs the survey was designed to assess and, second, the
Coding Navigator, a table with links to the scoring rubric for each belief and to the description of each segment rubric. The Coding
Navigator is set up to show which rubrics are associated with each belief and to facilitate easy access to each belief rubric and to its
associated segment rubrics. Within the table, just click on a Belief cell in the Coding Navigator to go to the manual page for the belief
scoring rubric or to a Segment cell to go to the page for the description of that segment.
The Rubrics of Rubrics follows the Coding Navigator. In the Rubrics of Rubrics document, Rebecca Ambrose explains how the scores
for each segment were developed and then how those segment scores were combined to create a score for each belief.
Within the Belief Rubrics, a table for each belief shows how the segment scores are used to determine a score for the belief (click here
for the Belief 1 Rubric). Also, for each belief, we provide a table of the numbers and percentages of our participants who attained each
belief score at the pre and post assessments (click here for the Belief 1 IMAP Results). These IMAP results are given for the 159 IMAP
participants in our study.
Finally within the Segment Rubrics, we include the information coders will use for coding responses to each survey segment. For
each segment rubric we provide (a) the Belief Statement and Rubric Description, (b) the Survey Item used in the segment, (c) an
explanation of how to determine Rubric Scores, according to the rubric, (d) a brief Scoring Summary for coders’ quick reference during
coding, (e) Examples of responses that we have scored and the criteria on which we based each score, (f) Training Exercises and
Solutions for the coders to use in learning to code the item responses with respect to the given belief, and, finally, (g) the IMAP Results
for that segment rubric—the numbers of our 159 participants who were assigned each of the possible rubric scores on both the pre and
post assessments. The links on this page are included so that the reader can quickly preview each element of the Segment Rubric for one
example: B1-S3.2. Note that within the examples and training exercises for each segment rubric, the manual’s bookmarks are
provided to take one to each example and to each exercise. Therefore, coders who have access to the manual can complete the training
exercises without having hard copies of these materials. And coders can use the bookmarks to quickly access each example or exercise
for discussion.
The Training Exercises for each segment rubric are arranged within two or three sets. The Set 1 exercises are ones that we considered
easiest to code. The exercises in the last set are considered to be the most difficult of the examples and are lettered in reverse order. For
example, for B1-S3.2, the Set 1 exercises are lettered A–H; the Set 2 exercises are lettered I–N; the final set, Set 3, exercises are lettered
Z–U. The solutions are lettered in the same order as the exercises.

Belief About Mathematics
1. Mathematics is a web of interrelated concepts and procedures (and school mathematics should be too).
Beliefs About Learning or Knowing Mathematics, or Both
2. One’s knowledge of how to apply mathematical procedures does not necessarily go with understanding of the
underlying concepts.
3. Understanding mathematical concepts is more powerful and more generative than remembering mathematical
procedures.
4. If students learn mathematical concepts before they learn procedures, they are more likely to understand the
procedures when they learn them. If they learn the procedures first, they are less likely ever to learn the
concepts.
Beliefs About Children's (Students') Learning and Doing Mathematics
5. Children can solve problems in novel ways before being taught how to solve such problems. Children in primary
grades generally understand more mathematics and have more flexible solution strategies than adults expect.
6. The ways children think about mathematics are generally different from the ways adults would expect them to
think about mathematics. For example, real-world contexts support children’s initial thinking whereas
symbols do not.
7. During interactions related to the learning of mathematics, the teacher should allow the children to do as much
of the thinking as possible.

Coding Navigator

Beliefs

B1

B2

B3

B4

B5

B6

B7

Segments

S3.2

S3

S4

S3.3

S2

S2

S5

S3.3

S4

S9

S9

S5

S8

S7

S7

S9

S8

IMAP Web-Based Beliefs Survey1
Rubrics-of-Rubrics Overview
Rebecca Ambrose

For our Integrating Mathematics and Pedagogy (IMAP) Web-Based Beliefs Survey, we have developed 17 rubrics associated with
seven beliefs, two or three rubrics per belief. Each rubric was based on a scale appropriate for the responses for the relevant segments of the
instrument. We began our coding by examining the range of responses in the pilot data and categorized the responses according to type. For
a given belief, we next analyzed the level of evidence for holding that belief shown in responses within each category. A response was
scored 0 if we interpreted it as showing no evidence of the belief. The highest score possible for a given item indicated strong evidence of the
belief. Rubric-scale ranges were of 3 to 5 points, depending on the range of responses and the levels of evidence we identified in the
responses The more complicated prompts resulted in a wider range of scores. Five of our rubrics have scores 0–2, 11 rubrics have scores
0–3, and 1 rubric has scores 0–4.
The scores from this instrument are ordinal in nature. A response scored 3 on the basis of a rubric for a given belief indicates that we
interpreted the response as providing more evidence for that belief than one scored 2. The difference in level of evidence between scores of 2
and 3, however, varies from rubric to rubric, from large in some cases to small in others. Because of this ordinal nature of the scores, we
cannot appropriately sum the scores and discuss means for each belief. Instead we developed a more qualitative approach to collapsing the
data to assign overall scores for each belief.
To collapse the data, we developed a rubric-of-rubrics (ROR) system that we applied to each belief. To create the rubrics-of-rubrics,
we classified each score according to the degree to which we thought that it signified evidence for the belief. In assigning these designations,
1
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we considered the particular segments and the particular scores associated with the rubrics for scoring responses to those segments. In each
case the lowest score (0) was equated with No Evidence for the belief and the highest score (which varied by rubric) was equated with
Strong Evidence. The intermediate scores were equated with either Weak Evidence or Evidence. For example, the rubric for B7-S7 has a 4point scale, 0–3. On this scale 0 designates No Evidence; 1 designates Weak Evidence; 2 designates Evidence; and 3 designates Strong
Evidence. Many of the 4-point scales were treated in this fashion.
Some rubrics include a Weak designation whereas others skip from the No Evidence designation to the Evidence designation. For
example, on B3-S4 scores of both 0 and 1 designate No Evidence, because responses scored 1 provided only minimal evidence for the
belief. For this item, a score of 2, however, provided more than weak evidence and so designates Evidence. The reader may wonder why
we differentiated between responses scored 0 and 1 if neither includes evidence for the belief. We designed our rubrics to capture the full
range of responses we obtained and to differentiate among them. Some responses scored 0 were extreme and provided evidence that the
respondent held a belief in opposition to the belief under consideration, whereas responses scored 1 were not extreme but still lacked
evidence for the belief. We use the rubrics not only for the rubric-of-rubrics analysis described here but also for other purposes, for which
the difference between scores of 0 and 1 score are important.
We assigned a Weak designation to responses that showed either minimal evidence for the belief or evidence in contradiction to the
belief. Some items on the instrument prompted respondents to create responses that revealed their ambivalence about the issue. For example,
in Segment 7 the respondents were asked to react to a teaching episode and then to identify the weaknesses in the teaching. Some
respondents pointed out that the guidance provided by the teacher was skillful and then, in responses to subsequent prompts, went on to
point out that the guidance provided by the teacher was excessive. We interpreted this ambivalence as weak evidence of the belief that
teachers should allow their students to do as much mathematical reasoning as possible.

After designating levels of evidence from No Evidence to Strong Evidence for each score described by each rubric, we used these
designations to develop two scoring systems to apply to our belief instrument: one system for beliefs measured using two rubrics and
another system for the beliefs measured using three segments. Each system was modified to fit the specifics of the related rubrics, for
example, to accommodate differences between 4-point rubrics that included a Weak designation and those that did not.
The scores on the rubrics-of-rubrics that are based on three rubrics range from 0–4 and are again ordinal, not interval, scores.
Respondents scoring 0 are thought not to hold the belief because they provided little or no evidence that they do. Those scoring 4 are thought
to hold the belief strongly because they provided strong evidence of the belief in the majority of responses assessing it. People receiving
scores of 1–3 showed some evidence of having the belief, but the evidence was inconsistent. For example, most people who scored 1
provided no evidence for the belief on at least one segment and some evidence in another, but the balance of the responses was toward No
Evidence. For the score of 2, the balance tipped toward Evidence, but some scores on some rubrics were for Weak Evidence. Combinations
that included at least one Strong Evidence and had Strong Evidence/Evidence scores that far outweighed the Weak Evidence/No Evidence
scores were scored 3.
One challenge we faced in developing our system was to assign scores to combinations of responses that were unexpected: responses
that showed no evidence of a belief in one segment, evidence for that belief in another, and strong evidence in a third. In the case of Belief 7,
we decided that a 0 based on one rubric indicated that the respondent did not hold the belief, so regardless of the score on the other segment,
the respondent was given a score of 0 for the belief (as indicated by the *s in Table 1). In most cases, these seemingly inconsistent scores
were for responses to items situated in mathematically different contexts. For example, the belief that one's knowledge of how to apply
mathematical procedures does not necessarily go together with one's understanding of the underlying mathematical concepts might be evident
in a response about the standard algorithm for subtraction but not in the response on division of fractions. In these cases we assigned an
overall score by assessing the strength of the belief according to the number of times it was evident. Using our system, we could treat such

cases consistently across beliefs. For example, a respondent receiving designations of Weak Evidence, Weak Evidence, Evidence for any
given belief would always receive a score of 2 for that belief.
A few anomalies in our system require justification. In some instances a 1-point change from applying a single rubric can result in a
2-point change in the rubric of rubrics. For example, scores of 0, 1, 2 for Belief 2 receive a score of 1 on the rubric of rubrics, whereas
scores of 0, 2, 2 for Belief 2 receive a score of 3, although the two sets of scores differ only by 1 point in the middle score. The middle score
derives from a segment with three scores, 0, 1, and 2, with designations of No Evidence, Weak Evidence, and Strong Evidence (no score is
associated with Evidence for this segment). The 0, 1, 2 scores thus have an NWS designation whereas the 0, 2, 2 scores have an NSS
designation. The lack of an Evidence designation for the segment gives rise to the 2-point change. Our system has few such anomalies,2 each
of which can be justified. A designation skip indicates a large difference between two scores, enough difference to warrant the skip.

0 = More Ns than anything else (except for NNS; S raises the score)
1 = ≥1 E with ≤ 1 W
2 = 1 S or 2 Es
3=2E+
4 = 2 Ses
General Rubric of Rubrics
In reviewing our system, we were tempted to change a few scores, but after we revisited the data and saw the implications for changing these
scores, we were convinced that they should not be changed.

2

Our system has the following skips: Belief 2 from NWS to NSS, Belief 5 from NWW to WWE and from NWS to WES, and Belief 6
from NWS to WES.

Segment-Score Designations for Each Belief

Belief 1
S3.2
0=N
1=W
2=E
3=S

Belief 2
S3
0=N
1=W
2=E
3=S
Belief 3
S4
0=N
1=N
2=E
3=S

Belief 4
S3
0=N
1=W
2=E
3= S
4= S

S3.3
0=N
1=E
2=S

S4
0=N
1=W
2=S

S9
0=N
1=E
2=S
3=S

S8
0=N
1=W
2=S

Belief 5
S2
0=N
1=W
2=E
3=S

Belief 6
S2
0=N
1=W
2=E
3=S

Belief 7
S5
0=*
1=N
2=E
3=S

S9
0=N
1= W
2=E
3=S

S7
0=N
1=W
2=E
3=S

Note. * is explained in Table 1.

S5
0=N
1=W
2=E
3=S

S8, S9
0=N
1=E
2=S

S7
0=N
1=N
2=E
3=S

Beliefs-Scores Tables for Beliefs Scored on the Basis of 2-Rubric and 3-Rubric Combinations

Table 1
Belief Scores for 2-Rubric Combination
Scores

Table 2
Belief Scores for 3-Rubric Combination
Scores
Evidence levels Belief score

Evidence levels Belief score

Evidence levels

Belief score

*N, *W, *E, *S

0

NNN

0

WEE

2

NN

0

NNW

0

WES

3

NW

0

NNE

1

WSS

3

NE

1

NNS

1

EEE

3

NS

2

NWW

1

EES

3

WW

1

NWE

1

ESS

4

WE

1

NWS

2

SSS

4

WS

2

NEE

2

EE

2

NES

2

ES

3

NSS

3

SS

3

WWW

1

WWE

2

WWS

2

Note. * is a score of 0 on S5 for Belief 7.

III.5
Belief Rubrics

Belief 1 Rubric

S3.2

S3.3

Segment Score

Segment Score

0
1
2
3

0
1
2

Belief
Score

0
1
2
3

Permutations of
(S3.2, S3.3)

(0,0)
(0,1)
(0,2)
(2,2)

(1,0)
(1,1) (2,0)
(1,2) (2,1) (3,0)
(3,1) (3,2)

IMAP Results for Belief 1
Score

Pre

n
0
1
2
3
Total

95
47
15
2
159

Post
%
60%
30%
9%
1%

n
30
64
39
26
159

%
19%
40%
25%
16%

Belief 2 Rubric

S3

S4

S8

Segment Score

Segment Score

Segment Score

0
1
2
3

0
1
2

0
1
2

Belief
Score

0
1
2
3
4

Permutations for
(S3, S4, S8)

(0,0,0)
(0,0,2)
(0,1,2)
(3,1,0)
(0,2,2)
(2,2,2)

(0,0,1) (0,1,0) (1,0,0)
(0,1,1) (0,2,0) (1,0,1) (1,1,0) (1,1,1) (2,0,0) (2,0,1) (2,1,0) (3,0,0)
(0,2,1) (1,0,2) (1,1,2) (1,2,0) (2,0,2) (1,2,1) (2,1,1) (2,2,0) (3,0,1)
(3,1,1)
(1,2,2) (2,1,2) (2,2,1) (3,0,2) (3,1,2) (3,2,0) (3,2,1)
(3,2,2)

IMAP Results for Belief 2
Score
0
1
2
3
4
Total

Pre

n
122
23
11
3
0
159

Post
%
77%
14%
7%
2%
0%

n
63
31
34
23
8
159

%
40%
19%
21%
14%
5%

Belief 3 Rubric

S4

S9

Segment Score

Segment Score

0
1
2
3

0
1
2
3

Belief
Score

0
1
2
3

Permutations for
(S4, S9)

(0,0)
(0,1)
(0,2)
(2,2)

(1,0)
(1,1) (2,0)
(0,3) (1,2) (1,3) (2,1) (3,0)
(2,3) (3,1) (3,2) (3,3)

IMAP Results for Belief 3
Score
0
1
2
3
Total

Pre

n
102
20
29
8
159

Post
%
64%
13%
18%
5%

n
44
18
41
56
159

%
28%
11%
26%
35%

Belief 4 Rubric

S3

S9

Segment Score

Segment Score

0
1
2
3
4

0
1
2
3

Belief
Score

0
1
2
3

Permutations for
(S3, S9)

(0,0)
(0,2)
(0,3)
(2,3)

(0,1)
(1,1)
(1,3)
(3,2)

(1,0)
(1,2) (2,0) (2,1)
(2,2) (3,0) (3,1) (4,0) (4,1)
(3,3) (4,2) (4,3)

IMAP Results for Belief 4
Score
0
1
2
3
Total

Pre

n
114
36
9
0
159

Post
%
72%
23%
6%
0%

n
57
56
22
24
159

%
36%
35%
14%
15%

Belief 5 Rubric

S2

S5

S7

Segment Score

Segment Score

Segment Score

0
1
2
3

0
1
2
3

0
1
2
3

Belief
Score

0

Permutations for
(S2, S5, S7)

(0,0,0) (0,0,1) (0,1,0) (0,1,1) (1,0,0) (1,0,1)

3

(0,0,2)
(2,0,0)
(0,1,3)
(3,1,0)
(2,2,0)
(0,3,3)
(2,2,3)

4

(3,2,3) (3,3,2) (3,3,3)

1
2

(0,0,3)
(2,0,1)
(0,2,2)
(3,1,1)
(2,2,1)
(3,0,3)
(2,3,2)

(0,1,2)
(3,0,0)
(0,2,3)
(3,2,0)
(2,3,0)
(3,1,2)
(2,3,3)

(0,2,0)
(3,0,1)
(0,3,2)
(3,2,1)
(2,3,1)
(3,2,2)

(0,2,1)
(1,2,0)
(1,0,3)
(1,2,2)

(0,3,0)
(1,2,1)
(1,1,2)
(1,2,3)

(0,3,1)
(2,1,0)
(1,1,3)
(1,3,0)

(1,0,2) (1,1,0) (1,1,1)
(2,1,1)
(2,0,2) (2,0,3) (3,0,2)
(1,3,1) (2,1,2) (2,1,3)

(3,1,3) (3,3,0) (3,3,1) (1,3,2) (1,3,3) (2,2,2)

IMAP Results for Belief 5
Score

Pre

n
0
1
2
3
4
Total

53
72
28
5
1
159

Post
%
33%
45%
18%
3%
1%

n
25
55
45
28
6
159

%
16%
35%
28%
18%
4%

Belief 6 Rubric

S2

S8

S9

Segment Score

Segment Score

Segment Score

0
1
2
3

0
1
2

0
1
2

Belief
Score

0
1
2
3
4

Permutations for
(S2, S8, S9)

(0,0,0)
(0,0,1)
(0,2,0)
(1,0,2)
(1,2,0)
(2,1,1)
(0,2,2)
(2,2,2)

(1,0,0)
(0,0,2) (1,0,1) (2,0,0) (3,0,0) (1,1,0) (0,1,0)
(2,0,1)
(0,1,1)
(2,1,2)
(3,1,1)
(3,1,2)

(2,0,2)
(0,1,2)
(2,2,1)
(3,2,0)
(3,2,1)

(2,1,0) (2,2,0) (3,0,1) (1,1,1)
(0,2,1) (3,1,0)
(3,0,2) (1,1,2) (1,2,1) (1,2,2)
(3,2,2)

IMAP Results for Belief 6
Score

Pre

n
0
1
2
3
4
Total

65
57
29
7
1
159

Post
%
41%
36%
18%
4%
1%

n
28
56
40
27
8
159

%
18%
35%
25%
17%
5%

Belief 7 Rubric

S5

S7

Segment Score

Segment Score

0
1
2
3

0
1
2
3

Belief
Score

0
1
2
3

Permutations for
(S5, S7)

(0,0)
(1,2)
(1,3)
(2,3)

(0,1)
(2,0)
(2,2)
(3,2)

(0,2) (0,3) (1,0) (1,1)
(2,1)
(3,0) (3,1)
(3,3)

IMAP Results for Belief 7
Score
0
1
2
3
Total

Pre

n
113
39
7
0
159

Post
%
71%
25%
4%
0%

n
64
58
30
7
159

%
40%
36%
19%
4%

III.6
Segment Rubrics

B1-S3.2
Rubric for Belief 1—Segment 3.2
Belief 1
Mathematics is a web of interrelated concepts and procedures (and school mathematics should be too).
Description of Rubric
We operationalized this belief by thinking of a web of interrelated concepts and procedures as consisting of nodes
and the connections among them. For this rubric, the nodes are the five strategies whereas statements about the
relationships between strategies represent the connections between nodes. The number of strategies a
respondent chooses to share is thus one factor in determining a respondent’s score. For example, if a respondent
chooses to share two or fewer strategies, she receives the lowest score on the rubric, regardless of her
explanations for wanting to share the strategies. We reasoned that even if a respondent makes a connection
between two strategies, she still does not value the web-like nature of mathematics if she has chosen to share only
two strategies. Therefore, to receive higher scores on the rubric, respondents must choose to share three or more
strategies. For example, to receive the second-highest score on the rubric, a respondent must choose to share
either four or five strategies and must value all or most of them. Further, to receive the highest score on the rubric,
a respondent must choose to share ALL the strategies, make comments to indicate that she values each strategy,
and make at least one explicit connection among strategies. This last criterion (that a respondent makes an explicit
connection among strategies) addresses the interrelationship between concepts and procedures (or the
connections between the nodes).

Elliott
149 + 286
Written on paper

Carlos
149 + 286

Henry
149 + 286

Written on paper

Henry says, "I know that 40 and 80 is 120, and one
hundred and two hundred makes 300, and 120 and 300
is 420, and 9 and 6 is 14, so 420 and 10 is 430, and 4
more is 434."

Maria
Manipulatives

= 100
Called a flat

Sarah
149 + 286
Sarah says, "Well, 149 is only 1 away from 150, so 150
and 200 is 350, and 80 more is 430, and 6 more is 436.
Then I have to subtract the 1, so it is 435."

3.2. If you were a teacher, which of the approaches would you like to see children share? Select "yes" or "no"
next to each student and then explain why or why not.

= 10
Called a long

=1
Called a
single

Carlos

Yes
No

Henry

Yes
No

Elliott

Yes
No

Sarah

Yes
No

Maria
Maria uses manipulatives (base-ten blocks) to solve the problem. Maria
says, "I took one flat for the 100 in 149 and 2 flats for the 200 in 286.
I took 12 longs: 4 for the 40 in 149 and 8 for the 80 in 286.
I took 15 singles for the 9 in 149 and the 6 in 286.
Then I counted like this, '100, 200, 300'; then for the longs, '310, 320,

Yes
No

3.3 Consider just the strategies on which you would focus in a unit on multidigit addition.
Over a several-weeks unit, in which order would you focus on these strategies?

330, 340, 350, 360, 370, 380, 390, 400, 410, 420'; then the singles, '421,
422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435.'
So the answer is 435."

First:
Second:
Third:

no preference

no preference
no preference

Fourth: no preference
Fifth:

no preference

Please explain your answer for the rankings in 3.3 above.

3.4. Do you think that Carlos could make sense of and 3.5. Do you think that Carlos could make sense of and
explain Sarah's strategy? Why or why not?
explain Elliott's strategy? Why or why not?

Check your answers and then click on the Submit button:
Submit

B1-S3.2
Rubric Scores

0. Responses scored 0 indicate no appreciation for the interconnectedness of procedures and concepts.

A decision to share
only one or two strategies is interpreted as evidence of this lack of appreciation. Such respondents tend to express a definite
preference for Carlos's strategy.

1. Responses scored 1 indicate little appreciation for the interconnectedness of concepts and procedures.

Despite the number
of strategies the respondent wants shared, the supporting explanations give little or no indication that the strategies are
connected. The explanations for wanting to share tend to show little appreciation for having multiple approaches to solve
problems. Many people who score 1 also have a definite preference for Carlos’s strategy.

2. Responses scored 2 indicate a valuing of multiple ways to understand big ideas in mathematics.

They may indicate that
some procedures and concepts are interconnected, although often the connections are not explicit. Most or all strategies in
addition to Carlos's are valued, and reasonable appreciation tends to be expressed for the strategies. However, a score of 2
differs from 3 because those scoring 2 tend not to write about the interconnectedness of the strategies.

3.

Responses scored 3 indicate appreciation for the interconnectedness of concepts and procedures and valuing of multiple
ways to understand big ideas in mathematics. Respondents would have students share all strategies, and they tend to have
mathematically appropriate reasons for the sharing; they indicate that they value all strategies. Some of their explanations
support the idea that mathematics is a web. That is, students who score 3 write about the connections between (and among)
at least some strategies. A response scored 3 differs from one scored 2 because of the explicit mention of the mathematical
connections among strategies. Also, one scoring 3 does not state a preference for Carlos's strategy.

B1-S3.2
Scoring Summary
Score

Rubric details

0

•

Shares 1 or 2

1

•
•
•

Shares 3 OR
Shares 4, AND 1 or more explanations for sharing strategies are negative overall.
Shares 5, AND 2 or more explanations for sharing strategies are negative overall.

•
•

Shares 4 AND values all the strategies selected to be shared.
Shares 5 AND EITHER
o does not discuss any connections among strategies OR
o has a response about one strategy that is negative overall.

•

Shares 5, values all strategies, and makes at least one explicit and appropriate mathematical connection
between or among the strategies.

2
3

Comments on Scoring
*Note one exception to the number of students who share: A participant states that Carlos's strategy should not be
shared. For purposes of using the rubric, we count this preference not to share Carlos’s strategy as a shared strategy
(Carlos exception), because most reasons for choosing not to share Carlos’s strategy show evidence of this belief.
Similarly, do not count as negative any responses that indicate that Carlos may not understand his strategy.

B1-S3.2
Examples
1
qCarlos
_share
Yes

q3c_Carlos_
whyshare
It is the right
way and
easiest way if
the children
understand it.

qHenry_
share
No

q3c_Henry_
whyshare
This way is
too
complicated
with too many
numbers.
The children
would get
confused and
mess up like
Henry did.

qElliott
_share
No

q3c_Elliott_
whyshare
No, because
he did it
backwards
from left to
right and it's
harder to
understand
the process
that way.

qSarah_
share
No

q3c_Sarah_
whyshare
Sarah knew
what she was
doing but this
way has more
steps than
needed.

qMaria
_share
Yes

q3c_Maria_why
share
This way shows
the child exactly
what they are
adding.

q3c_Carlos_
whyshare
Visual learners
could learn
from this.

qHenry_
share
No

q3c_Henry_
whyshare
May be a little
too confusing
for others.

qElliott
_share
No

q3c_Elliott_
whyshare
There is no
real
explanation
and visual
learners may
be confused.

qSarah_
share
Yes

q3c_Sarah_
whyshare
This is a very
good
explanation
without being
confusing.

qMaria
_share
Yes

q3c_Maria_why
share
Hands-on
learners would
be able to grasp
this without
major problems,
beacuase they
can see the
problem laid
actually laid out
for them.

q3c_Carlos_
whyshare
It shows that
he knows how
to add larger
numbers very
well

qHenry_
share
No

q3c_Henry_
whyshare
Understandin
g like this
confuses me
and if i am the
teacher i can't
imagine what
it is doing to
the other
children

qElliott
_share
Yes

q3c_Elliott_
whyshare
For me this is
something
that i can see
his thinking
and help him
correct much
easier than if
he rattled off
numbers and
i had to try
and follow his
thinking

qSarah_
share
Yes

q3c_Sarah_
whyshare
I would be
happy that
she did
adding well
and that she
remembered
to subtract
the one that
she added at
the beginning

qMaria
_share
Yes

q3c_Maria_why
share
She has a
strong base of
place value and
i can see his
train of thought
and what he is
doing to get the
answer

Score
0

Comment
Respondent has
chosen only two
responses to be
shared, thus the
explanations have
no effect on the
score.

Score
1

Comment
Respondent has
chosen three
responses to be
shared, thus the
explanations have
no effect on the
score.

Score
1

Comment
Shares four, with
one overall negative
response. The
reason for sharing
Elliott’s strategy
indicates that the
respondent does not
appreciate Elliott's
reasoning but
instead would try to
correct it.

2
qCarlos
_share

Yes

3
qCarlos
_share
Yes

B1-S3.2
4
qCarlos
_share
Yes

q3c_Carlos_
whyshare
This is the way
I was taught.

qHenry_
share
Yes.

q3c_Henry_
whyshare
This makes
sense but
takes too
long. It would
be easy to
make
mistakes

qElliott
_share
Yes

q3c_Elliott_
whyshare
This also
makes sense,
but I think
there is too
much room
for error.

qSarah_
share
Yes

q3c_Sarah_
whyshare
This is logical
and shows
good number
sense.

qMaria
_share
Yes

q3c_Maria_why
share
This is logical

q3c_Carlos_
whyshare
This is the
most common
and easier
way.

qHenry_
share
No

q3c_Henry_
whyshare
I feel they'll
get confused
and could
make a
mistake
easier.

qElliott
_share
Yes

q3c_Elliott_
whyshare
This will show
me that they
really
understand
the concept of
math. By
adding the
hunderds
together, the
tens and the
ones, and
then a final
addition.

qSarah_
share
Yes

q3c_Sarah_
whyshare
I wouldn't
mind my
students
rounding up
their answers
and then
taking away
that
difference
that they had
used to make
the problem
easier. It
could be a
little
confusing and
challenging
trying to add
and subtract
but if they can
do it, then I
wouldn't
mind.

qMaria
_share
Yes

q3c_Maria_why
share
Some children
need visuals for
better
understanding
instead of
numbers. If
using
blocks/manipula
tives could help
them have a
better
understanding
then it's fine
with me.

Score
1

Comment
Shares five, with two
overall negative
responses (for
Henry’s and Elliott’s
strategies).

Score
2

Comment
Respondent shares
four and all
explanations show
reasonable
appreciation for
having multiple ways
to solve problems.

5
qCarlos
_share
Yes

B1-S3.2
6
qCarlos
_share
'Yes

q3c_Carlos_
whyshare
'That is the
typical way I
have seen to
solve adding
problems. It is
also efficient
and easy for
them to
understand

qHenry_
share
'Yes

q3c_Henry_
whyshare
'shows good
number
sense

qElliott
_share
'Yes

q3c_Elliott_
whyshare
'shows good
place value
understandin
g

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'shows good
number
sense

qMaria
_share
'Yes

q3c_Maria_why
share
'shows good
place value
understanding

q3c_Carlos_
whyshare
This is the
most simple
way to solve it.
It is just easy
math added
straight up and
down.

qHenry_
share
'Yes

q3c_Henry_
whyshare
His method is
very good. It
shows a
different
directgin to
ansering the
problem. An
alternative
approach to
solving this
problem may
appeal to
other children
who may be
struggling to
answer.

qElliott
_share
'Yes

q3c_Elliott_
whyshare
This method
may serve to
confuse more
children than
it helps.
Elliot’s
method takes
a little more
thinking but
the risk of
more errors
increases
when ther are
more steps.

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'Sarah easily
uses rounder
numbers.
Her method is
easily shown
and
explained.

qMaria
_share
'Yes

q3c_Maria_why
share
'This method
helps children to
actually see
what they are
adding.

Score
2

Comment
Shares five, values
all, but makes no
connections.

Score
2

Comment
Shares five, has one
shared response
that is negative
overall (for Elliott’s
strategy).

7
qCarlos
_share
'Yes

B1-S3.2
8
qCarlos
_share
Yes

q3c_Carlos_
whyshare
This is the
traditional
algorithm,
which children
are likel to
have seen in
school or at
home. It
provides an
elegant and
concise way to
record a
procedure.
Doing the
procedure
correctly does
not ensure
understanding,
but having
Carlos present
the procedure
would provide
an avenue for
connecting his
method,
Elliott's
method, and
Maria's
method.

qHenry_
share
Yes

q3c_Henry_
whyshare
Henry is
making use of
place value
and facts that
he knows in
order to solve
the problem.
His solution
shows that
you do not
have to start
on either the
left or the
right.
Breaking 14
into 10 and 4
shows some
place value
understandin
g.

qElliott
_share
Yes

q3c_Elliott_
whyshare
Elliott's
method
shows an
understandin
g of place
value and the
commutativity
of addition. It
is a method
that is likely to
be easily
accessible to
other
children. It
connects
nicely to
Carlos, Henry
and Maria's
methods.

qSarah_
share
Yes

q3c_Sarah_
whyshare
Sarah's
method may
not be
understood
by all of the
other
children, but I
would still
want her to
explain it
because it
would make
sense to
some
children. It
shows a
mental math
way of
thinking about
the problem
by using
compensation
. I would
want other
children to
see the
flexible way of
thinking that
is involved.

qMaria
_share
Yes

q3c_Maria_why
share
Maria's solution
provides a
concrete
representation
of the place
values and can
be inspected
from several
angles. It could
be used to
augment
Carlos, Henry,
and Elliott's
solutions by
doing the
counting in
different ways.
Maria's method
is both
kinesthetic and
visual and
provides a
concrete
representation
of the problem
and the
solution.

Score
3

Comment
A strong 3 because
all five strategies are
chosen and highly
valued, and multiple
connections are
made among
strategies.

B1-S3.2
9
qCarlos
_share
Yes

q3c_Carlos_
whyshare
I think this is
the most
common way
to do math.
This is one of
the methods I
would be
teaching the
class, so he
could help me
explain it.

qHenry_
share
Yes

q3c_Henry_
whyshare
Henry's way
is a great fast
way to do
math in your
head or even
orally, and
even though
he made a
mistake I
think the
students
would be
interested to
see how he
did the
problem.

qElliott
_share
Yes

q3c_Elliott_
whyshare
I think very
similar to
Henry’s way
only written
down so I
would
probably have
then present
together and
then they
could see
how one
another did
the problem,
and how
similar they
are.

qSarah_
share
Yes

q3c_Sarah_
whyshare
Yes because
I think she
has the
greatest
understandin
g of math.
She
understood
that you can
manipulate
the numbers
to get them to
work with you
however you
wanted. And
then you can
continue to go
back and
make
changes even
after you are
close to an
answer.

qMaria
_share
Yes

q3c_Maria_why
share
Maria’s way is
an excellent
example of how
to use
manipulative to
solve math
problem and I
would want my
students to
know that they
can always use
manipulative to
help them if
they are
confused.

q3c_Carlos_
whyshare
'by the chld
learning this
process they
may be
working it out
and not
understand
what they are
doing.

qHenry_
share
'Yes

q3c_Henry_
whyshare
'the child is
using bench
marks to
solve the
problem.

qElliott
_share
'Yes

q3c_Elliott_
whyshare
the child is
able to see
the place
values and
clearly
understands
the problem

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'Like Henry,
the child is
using
benchmarks
and clearly
understands
what they are
doing

qMaria
_share
'Yes

q3c_Maria_why
share
using this
method the
child is able to
see exaclty
what they are
doing helping
them
understand

Score
3

Comment
Typical 3 because
all five strategies are
to be shared, at
least one
mathematical
connection is made
between strategies
(Elliott’s and
Henry’s), and clearly
all the strategies are
valued.

Score
3

Comment
Carlos exception.
Although only four
responses are
selected to be
shared, Carlos’s not
being selected
is—for purposes of
using the
rubric—counted as a
shared strategy.
Thus, shares five,
makes a connection
between Henry’s
and Sarah’s, and
values all strategies.

10
qCarlos
_share
'No

B1-S3.2
Training Exercises—Set 1
A
qCarlos
_share
Yes

q3c_Carlos_
whyshare
it is an easier
method for
children to
learn by and a
good way to
start off
learning.

qHenry_
share
No

q3c_Henry_
whyshare
I don't believe
his method
would
comprehendi
ble to other
children.

qElliott
_share
No

q3c_Elliott_
whyshare
he did it in a
way that gave
the right
answer, but
the method
he used
shouldn't
always be
used for
problem
solving.

qSarah_
share
No

q3c_Sarah_
whyshare
she just made
this problem
much more
difficult for her
to solve than
it was. she
used to many
different
numbers for
her
techninque.

qMaria
_share
Yes

q3c_Maria_why
share
Maria's method
was great
because it is
different and it
allows other
children to learn
in a more
complicated, yet
understanding
way.

Score

Comment

B
qCarlos
_share
Yes

q3c_Carlos_
whyshare
This is the
traditional way
that teachers
teach their
students how to
get the correct
answer from this
type of problem.
I would like to
hear how he
thought about
this problem and
if he really knows
what the carrying
of the ones is
really about.

qHenry
_share
Yes

q3c_Henry_
whyshare
This is a great
way to solve a
problem quickly
and easily in
hishead. I
would want him
to share this
with the class
so perhaps
students could
also lean his
method.

qElliott
_share
Yes

q3c_Elliott_
whyshare
This is a
longer version
of the
traditional
algorithm. But
is is a good
way because
each step is
shown and
when
compared to
Carlos' way of
thinking you
can actually
see what goes
on behind the
scenes.

qSarah
_share
Yes

q3c_Sarah_
whyshare
Much like
Henry's way of
thinking, this
method can be
used in the
outside world.
Without having
to use a paper
and pencil and
blocks to show
how they came
up with the
answer, they
got the correct
answer by
simply
estimating and
using their
brains.

qMaria
_share
Yes

q3c_Maria_whys
hare
This method is a
good visual way
of seeing how the
mathematics
works. It is good
when just
learning the
concepts and for
learning how to
count by 10's and
100's. I would
really encourage
her to share her
thinking with the
class.

Score

Comment

B1-S3.2
C
qCarlos
_share
Yes

q3c_Carlos_
whyshare
it does show
the algorithm,
but not
necessarily
any
understanding

qHenry_
share
Yes

q3c_Henry_
whyshare
even though
there is an
error, it shows
thinking
mathematiaca
lly

qElliott
_share
Yes

q3c_Elliott_
whyshare
but a lot to
keep in your
head

qSarah_
share
Yes

q3c_Sarah_
whyshare
but a lot to
keep in mind

qMaria
_share
Yes

q3c_Maria_why
share
seems tedious
to count by tens

q3c_Carlos_
whyshare
Carlos learned
the traditional
way and
correctly
regrouped
when needed

qHenry_
share
Yes

q3c_Henry_
whyshare
Henry's
strategy is
good but he
just messed
up on his
addtion with
adding the 6
and 9. he
showed deep
thought and
regrouping

qElliott
_share
No

q3c_Elliott_
whyshare
Elliott worked
backwards
and started
from the
bottom, you
look at the
problem and
at first say its
wrong but
then you
understand
what she is
doing. i think
it can confuse
children the
way he set it
up.

qSarah_
share
Yes

q3c_Sarah_
whyshare
Sarah is
using
rounding and
her number
sense to
group like
amounts
together
which is
good. i like
that she sees
pairs of
numbers that
would add
together
nicely

qMaria
_share
yes

q3c_Maria_why
share
Maria has an
understanding
of numbers and
place value.
she showed
what she
started off with
and regrouped
for what she
needed to do. i
think she really
understood the
problem better
because she
visually worked
the problem out

q3c_Carlos_w
hyshare
shows work
and method
clearly

qHenry_
share
Yes

q3c_Henry_w
hyshare
method is
clear

qElliott
_share
No

q3c_Elliott_w
hyshare
it works but it
might confuse
other student
since it is not
the traditional
way

qSarah_
share
Yes

q3c_Sarah_w
hyshare
method clear

qMaria
_share
Yes

q3c_Maria_why
share
method clear

Score

Comment

Score

Comment

Score

Comment

D
qCarlos
_share
Yes

E
qCarlos
_share
Yes

B1-S3.2
F
qCarlos
_share
Yes

q3c_Carlos_
whyshare
It's the basic
procedure for
addition.

qHenry_
share
No

q3c_Henry_
whyshare
Solving a
problem in
sentence
format can be
difficult to
follow.

qElliott
_share
Yes

q3c_Elliott_
whyshare
His way of
thinking is
right and
understandab
le to me and
probably to
most children
who are
scared of
adding big
numbers.

qSarah_
share
No

q3c_Sarah_
whyshare
This
procedure,
although
understandab
le, can lead to
error because
you have to
add and
substract
certain
amounts
which may, in
the end, be
forgotten
about.

qMaria
_share
Yes

q3c_Maria_why
share
This is a visiual
way to add and
it may help
others to learn
the procedure at
hand

q3c_Carlos_
whyshare
this approach
seems to just
be the way
someone
taught him to
do it. there
doe not seem
to be much
understanding
of what is
actually
happening.

qHenry_
share
No

q3c_Henry_
whyshare
for the most
part Henry's
answer is
right and
shows he
understands
what he is
doing.
however he
miss
calculates
and therefore
has the wrong
answer.

qElliott
_share
Yes

q3c_Elliott_
whyshare
it is similar to
Henry's but
he does more
of the work in
his head, but
it is a good
method of
solving the
problem

qSarah_
share
Yes

q3c_Sarah_
whyshare
i think she
shows the
most
understandin
g and it is a
good way to
look at the
problem and
it would also
be easy for
the rest of the
class to
understand

qMaria
_share
Yes

q3c_Maria_why
share
this is a very
good visual of
the problem and
some children
may understand
the problem
nore clearly if
he showed it in
class

Score

Comment

Score

Comment

G
qCarlos
_share
No

B1-S3.2
H
qCarlos
_share
Yes

q3c_Carlos_
whyshare
This is a very
good
approach.

qHenry_
share
Yes

q3c_Henry_
whyshare
This is a good
approach and
I would have
the class
correct the
error.

qElliott
_share
Yes

q3c_Elliott_
whyshare
I think this is
a nice
approach to
understand
place value.

qSarah_
share
Yes

q3c_Sarah_
whyshare
I think that if it
will help
another child
then I think
she should
share her
approach

qMaria
_share
Yes

q3c_Maria_why
share
This approach
helps a child
visualize the
problem

Score

Comment

B1-S3.2
Training Exercises—Set 2
I
qCarlos
_share
'Yes

q3c_Carlos_
whyshare
'This is a quick
and easy way
of adding
multiple- digit
numbers, if the
method is
done correctly.

qHenry_
share
'Yes

q3c_Henry_
whyshare
'Henry has
shown his
understandin
g of ones,
tens, and
hundreds by
simplifying it
and breaking
it down into
several
smaller
problems.
Although he
miscalculated
the last digit,
it is still a
good concept
to use.

qElliott
_share
'No

q3c_Elliott_
whyshare
'I do not think
this is a very
good method
to be using. I
believe
instead that
the different
math Elliott
did, should
have been
separated. I
believe all of
these
separate
additions
compiled into
one, would
end up being
confusing and
more difficult.

q3c_Carlos_
whyshare
I would like to
see Carlos
share his
method
because
Carlos shows
understanding
of place value,
and he does it
in the short
way. I feel that
it would be
beneficial for
other children
to see this
modeled to
them.

qHenry_
share
'No

q3c_Henry_
whyshare
'A child could
very easily
get confused
with this
method.
Henry himself
got confused
as he
miscounted
when he
made the 9
and the 6 into
10 and 4.

qElliott
_share
'Yes

q3c_Elliott_
whyshare
'This method
clearly shows
how Elliot was
thinking and I
think that from
Elliots method
the children
would have a
better
understanding
of place value,
from the part
where Elliot
added the 40
and the 80.
MAny children
would add then
as units and not
tens.

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'I like how
Sarah
simplified the
addition to
make it easier
for her to
figure out. As
long as she
doesn't
"round off"
too many
numbers, I
believe this is
a good way to
figure out this
problem.

qMaria
_share
'Yes

q3c_Maria_why
share
'I believe
models are
always a good
tool for math
problems. This
way a child can
visualy see the
math taking
place. Counting
blocks may take
longer, but will
allow children to
have a better
understanding
of multi-digit
addition.

Score

Comment

J
qCarlos
_share
'Yes

qSarah
_share
'No

q3c_Sarah_
whyshare
'Again this is
a very
advanced
method, but if
there are any
weak children
in the class i
feel that they
wouldnt
benefit from
this method, I
fear that it
would just
confuse them.

qMaria
_share
'Yes

q3c_Maria_why
share
'If many of the
children didnt
understand
place value then
this is an
excellent way to
explain this
problem to
them. This way
they are linking
the written
symbol to the
picture (model)
which is
importat.

Score

Comment

B1-S3.2
K
qCarlos
_share
'No

q3c_Carlos_
whyshare
'I like Carlos'
method
because it is
very traditional.
he is carrying
the 1's to the
next place. i
would also
want to clarify
that the
student knows
what those
ones
represent. For
example the 1
carried into the
second colum
actually is a
10.

qHenry_
share
'Yes

q3c_Henry_
whyshare
'Although i
believe this
method can
get confusing,
it shows place
value very
well. he
knows that
the 1 in 149
represents
100 and not
just one. i
believe Henry
has good
understandin
g and i think
this could
translate to
the rest of the
class.

qElliott
_share
'Yes

q3c_Elliott_
whyshare
'Elliot and
Henry had
about the
same
method, but
Elliot wrote
his answer
down. i think
it would be
nice for the
students to
actually see
the problem
written down
like this
instead of just
hearing the
explanation
from Henry.

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'Some
students may
understand
this method
well. it is
easier for
students to
work with
clean
numbers that
end in 0 or 5.
i think this is a
good way to
solve the
problem. The
only thing that
would worry
me is if Sarah
forgot to
subtract the 1
at the end.

qMaria
_share
'Yes

q3c_Maria_why
share
'Manupulatives
and visual aids
are very forceful
when teachign
students. i
believe that by
being able to
actually see the
problem with
blocks that are
relative to the
size of the
number, they
are able to
understand.
The
manipulative
blocks also help
child

q3c_Carlos_
whyshare
'His is very
simple and
most kids can
add two and
three digit
numbers if
they learn how
to add 1 digit
numbers
together

qHenry_
share
'No

q3c_Henry_
whyshare
'Henry is too
wordy and
some kids
might get
confused by
all the words
and numbers.

qElliott
_share
'Yes

q3c_Elliott_
whyshare
'His is also
very simple
and for those
who
understand
Carlos they
would
probably be
able to see
how Elliot did
it.

qSarah_
share
'No

q3c_Sarah_
whyshare
'Sarahs is
also to wordy
and has too
many
numbers in it

qMaria
_share
'No

q3c_Maria_why
share
'Once again too
wordy. Also
kids like to keep
it as simple as
possible and if
they saw this
they might get
intimidated by
all the graphs
and numbers
and words.

Score

Comment

Score

Comment

L
qCarlos
_share
'Yes

B1-S3.2
M
qCarlos
_share
'Yes

q3c_Carlos_
whyshare
Give the
students
another way of
looking at
place value.

qHenry_
share
Yes

q3c_Henry_
whyshare
This is a little
more
challenging,
but I would
probably
teach this to
them after a
full and
complete
understandin
g of place
value

qElliott
_share
'Yes

q3c_Elliott_
whyshare
This method
also gives an
alternative
way of
looking at and
solving place
value
problems, this
would
probably run
side by side
with Carlos.

qSarah_
share
Yes

q3c_Sarah_
whyshare
This will not
be taught until
later in the
lesson or not
at all. I feel it
is too difficult
for children to
learn at such
a young age.

qMaria
_share
'No

q3c_Maria_why
share
Too
complicated!!

q3c_Carlos_
whyshare
This is the way
I was brought
up how to
solve this
problem and
think it isn’t
difficult at all.

qHenry_
share
'Yes

q3c_Henry_
whyshare
His reasoning
is a little more
complex, you
really have to
think about it,
but it makes a
lot of sense,
and who
knows,
maybe a child
would like this
method more.

qElliott
_share
'Yes

q3c_Elliott_
whyshare
This is
another
interesting
way that
children can
solve the
problem. I
wasnever
taught this
problem but it
makes perfect
sense and I
think the
children
should be
open to lots of
ways on how
to solve
problems.

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'Although this
is one way to
solve the
problem, I
think it would
be too
confusing for
children to
learn.

qMaria
_share
'Yes

q3c_Maria_why
share
I think this one
should be used
because
children are
visual learners
and should
have the
opportunity to
work with base
ten blocks so
that they can
actually see the
problem.

Score

Comment

Score

Comment

N
qCarlos
_share
'Yes

B1-S3.2
Training Exercises—Set 3
Z
qCarlos
_share
Yes

q3c_Carlos_
whyshare
Carlos did it
the simpliest
and quickest
way and got
the correct
answer.

qHenry_
share
No

q3c_Henry_
whyshare
Henry is the
only one who
got the
answer
wrong. he
uses too
many steps
also.

qElliott
_share
No

q3c_Elliott_
whyshare
Elliot gets the
correct
answer but
his way is
much longer
than Carlos'

qSarah_
share
Yes

q3c_Sarah_
whyshare
Sarah uses
good
reasoning. a
young student
might forget
to subtract
the ONE in
the end
however. i
think this
method would
be OK for a
older student
who knows
how to round
up or down
and write out
all of the
steps. its too
complicated
though for
younger
students.

qMaria
_share
No

q3c_Maria_why
share
although Maria
gets the answer
right in the end
his method is
the longest and
most
complicated.

q3c_Carlos_
whyshare
it's the most
accepted way
and is easy
with large or
small numbers

qHenry_
share
Yes

q3c_Henry_
whyshare
shows good
understandin
g of place
value

qElliott
_share
Yes

q3c_Elliott_
whyshare
good
understandin
g of place
value

qSarah_
share
Yes

q3c_Sarah_
whyshare
good
manipulation
of the
problem

qMaria
_share
Yes

q3c_Maria_why
share
good practice

Score

Comment

Score

Comment

Y
qCarlos
_share
Yes

B1-S3.2
X
qCarlos
_share
Yes

q3c_Carlos_
whyshare
Definitely
because this
child knows
the shortcuts
and is farther
ahead of the
other students
when it comes
to doing the
work in his
head.

qHenry_
share
Yes

q3c_Henry_
whyshare
I didn't really
understand
this child's
way of
approaching
the problem
and maybe if I
had a second
opinion I
might be able
to analyze the
description a
little better
and explain to
the childrent
why Henry
got the
answer
wrong.

qElliott
_share
Yes

q3c_Elliott_
whyshare
I would like
Elliott to
share his
description
because he
has all of his
addition and
subtraction
figured out
now he just
needs to
learn the
shortcuts.

qSarah_
share
Yes

q3c_Sarah_
whyshare
Sarah also
has her
addition and
subtraction
figured out
pretty well.
Now she just
needs to
learn
shortcuts.

qMaria
_share
Yes

q3c_Maria_why
share
I really think this
child has
potential in
learning
subtraction and
addition he just
took the
extremely long
way in
approaching the
problem. He
still has a little
way to go
before learning
how to add and
subtract but this
method teaches
children how to
count.

q3c_Carlos_
whyshare
It is probably
the most
accepted
answer and
with other
classes and so
would be good
to show.

qHenry_
share
Yes

q3c_Henry_
whyshare
Even though
he got it
wrong it
would be
good to show
his with Elliots
to who the
way they
differed and
see if he
could catch
his own
mistake

qElliott
_share
Yes

q3c_Elliott_
whyshare
I don’t think
many kids
think like this
and so it
would be a
good way to
show and
Henry thought
in the same
way and
would be
good to
compare
them

qSarah_
share
Yes

q3c_Sarah_
whyshare
This was a
good way to
me it showed
her
understandin
g the #s and
sharig with
the class
would let the
kids see
different way
of thinking

qMaria
_share
Yes

q3c_Maria_why
share
Working with
blocks is a good
way as well and
it gives the kids
a visual sense,
and I think this
would be a
good wayt to
share with the
class.

Score

Comment

Score

Comment

W
qCarlos
_share
Yes

B1-S3.2
V
qCarlos
_share
Yes

q3c_Carlos_
whyshare
it is the fastest
way and is the
most accepted.

qHenry_
share
No

q3c_Henry_
whyshare
it doesn't
seem to have
any logic or
reasoning. it
seems like it
is just adding
thinds that
look like they
should go
together.

qElliott
_share
Yes

q3c_Elliott_
whyshare
if given the
correct
explanation of
this method i
think that it
could work
well to teach
children place
value.

qSarah_
share
Yes

q3c_Sarah_
whyshare
as long as
they know
that this is a
more difficult
way to think
about it.

qMaria
_share
Yes

q3c_Maria_why
share
it gives an
excellent
example of the
value of each
place and it
gives a visual
example.

q3c_Carlos_
whyshare
'clear, simple,
to the point
and seems the
most logical
and easy to
understand,
especially for
other students

qHenry_
share
'No

q3c_Henry_
whyshare
'first, he was
one off for the
answer and
his logic may
make sense
to him but be
confusing for
other
students

qElliott
_share
'No

q3c_Elliott_
whyshare
'if you were
going to have
them share
ideas i think
Carlos's
problem
would be a
better method
for doing it
this way.
Elliotts
method may
be rather
confusing for
other
students. i
can see what
he did but
Carlos's was
more simple
and i think
"easier" to
und

qSarah_
share
'Yes

q3c_Sarah_
whyshare
'this is a really
good way of
doing it
logically in
your head,
especially if
you don't
have scratch
paper.

qMaria
_share
'Yes

q3c_Maria_why
share
'this would be a
good way of
solving the
problem for
students who
had a hard time
seeing the
problem
conceptually.
this method sort
of lays it out
visually for
them.

Score

Comment

Score

Comment

U
qCarlos
_share
'Yes

B1-S3.2
Solutions for Training Exercises
Exercise

Score

Comment

A

0

Share only two strategies. No need to look at explanation.

B

3

Share all five strategies, all strategies clearly valued, and at least one connection between
strategies (in this case, the connection is between Henry's and Sarah's strategies) made.

C

1

Although all five strategies shared, the explanations for Elliott, Sarah, and Maria indicate
that the respondent may not appreciate these strategies or appreciate having multiple ways
to solve problems.

D

2

Share four strategies, all valued.

E

1

Share four strategies; explanations too brief to judge whether the respondent has an
appreciation for the multiple ways to solve problems.

F

1

Share exactly three strategies. No need to read the explanations because the respondent
shared three.

B1-S3.2
Exercise

Score

Comment
Share three, but not Carlos's strategy. With the Carlos exception (see *), this response is
scored 2 (i.e., we count this as sharing four strategies). The other explanations indicate a
reasonable appreciation for the strategies that are shared and overall valuing of multiple
ways to solve problems.

G

2

H

2

Share all five strategies, reasonable appreciation for all strategies, but no connections
among strategies stated.

I

2

Four strategies are chosen and appreciation is shown for all four.

J

1

Shares three.

K

3

Carlos exception. Although only four strategies are selected to be shared, Carlos’s was not
selected, so for purposes of using the rubric, we count this response as sharing of five;
respondent values all responses overall and makes a connection (between Henry's and
Elliott’s strategies).

L

0

Shares two.

M

1

Shares four, but one explanation (for Sarah’s) is negative overall. Note that a connection is
made between Elliott’s and Carlos’s strategies, but because only four are chosen to be
shared (and one explanation is negative), this response is scored 1.

N

2

Shares all, but has one negative overall explanation (for Sarah’s strategy).

B1-S3.2
Exercise

Score

Comment

Z

0

Share only two strategies; no need to look at explanations.

Y

2

Share all five strategies, strategies to be shared are valued; appreciation for having multiple
ways to solve problems shown, but connections between or among strategies not stated
explicitly.

X

1

Share all five strategies, but definite preference for Carlos's strategy. The other strategies
are discussed as a means to learning Carlos's strategy.

W

3

Share all five strategies, all valued; a connection made between Henry's and Elliott's
strategies.

V

1

Although four strategies are to be shared, respondent does not show appreciation for
Sarah's strategy and qualifies sharing Elliott's strategy.

U

1

Exactly three strategies are to be shared.

IMAP Results for Belief 1 Segment 3.2
Score

Pre

n
0
1
2
3
Total

53
75
29
2
159

Post
%
33%
47%
18%
1%

n
7
41
87
24
159

%
4%
26%
55%
15%

B1-S3.3
Rubric for Belief 1—Segment 3.3
Belief 1
Mathematics is a web of interrelated concepts and procedures (and school mathematics should be too).
Description of Rubric
Respondents are explicitly asked to select an order in which they would focus on strategies if they were to teach
a place-value unit, and then they are asked to explain their order. Because they are asked to provide one
explanation for their order (instead of explaining each strategy in turn), the item lends itself to writing about
connections among and between strategies. So, if respondents make no connections between or among
strategies, they receive the lowest possible score on this item. Furthermore, to receive the highest score on the
item, a respondent must choose to share at least four strategies AND make at least two statements that
explicitly connect the strategies with one another. We take these connecting statements as proxies for the
respondent’s belief about the interrelatedness of concepts and procedures.
We also look for conceptual statements made about the individual strategies to identify respondents who may
recognize the conceptual benefits of a strategy but do not explicitly connect those strategies to other strategies.
Respondents who have two such responses receive the middle score. Within this item, we score the web-like
aspect of mathematics by examining the number of strategies on which the respondent chooses to focus while
teaching the place-value unit. Although respondents could choose to share all five strategies and still receive
the lowest score because of the lack of mathematical connections mentioned in their explanations, scores are
capped based on the number of strategies selected. For example, if respondents choose to focus on one or two
strategies, they receive the lowest score; if respondents choose to focus on exactly three strategies, they receive
either the lowest or middle score; and if the respondents choose to focus on four or five strategies, their scores
are based on their explanations.

Elliott
149 + 286
Written on paper

Carlos
149 + 286

Henry
149 + 286

Written on paper

Henry says, "I know that 40 and 80 is 120, and one
hundred and two hundred makes 300, and 120 and 300
is 420, and 9 and 6 is 14, so 420 and 10 is 430, and 4
more is 434."

Maria
Manipulatives

= 100
Called a flat

Sarah
149 + 286
Sarah says, "Well, 149 is only 1 away from 150, so 150
and 200 is 350, and 80 more is 430, and 6 more is 436.
Then I have to subtract the 1, so it is 435."

3.2. If you were a teacher, which of the approaches would you like to see children share? Select "yes" or "no"
next to each student and then explain why or why not.

= 10
Called a long

=1
Called a
single

Carlos

Yes
No

Henry

Yes
No

Elliott

Yes
No

Sarah

Yes
No

Maria
Maria uses manipulatives (base-ten blocks) to solve the problem. Maria
says, "I took one flat for the 100 in 149 and 2 flats for the 200 in 286.
I took 12 longs: 4 for the 40 in 149 and 8 for the 80 in 286.
I took 15 singles for the 9 in 149 and the 6 in 286.
Then I counted like this, '100, 200, 300'; then for the longs, '310, 320,

Yes
No

3.3 Consider just the strategies on which you would focus in a unit on multidigit addition.
Over a several-weeks unit, in which order would you focus on these strategies?

330, 340, 350, 360, 370, 380, 390, 400, 410, 420'; then the singles, '421,
422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435.'
So the answer is 435."

First:
Second:
Third:

no preference

no preference
no preference

Fourth: no preference
Fifth:

no preference

Please explain your answer for the rankings in 3.3 above.

3.4. Do you think that Carlos could make sense of and 3.5. Do you think that Carlos could make sense of and
explain Sarah's strategy? Why or why not?
explain Elliott's strategy? Why or why not?

Check your answers and then click on the Submit button:
Submit

B1-S3.3
Rubric Scores

0. Responses scored 0 do not indicate the belief that mathematics is an interrelated web of concepts and procedures.

In
particular, they do not mention connections among strategies, nor do they mention the concepts related to particular
strategies. Respondents may indicate that they chose an easiest-to-most-difficult progression, without stating why one
strategy is easier than another, or they may make no conceptual connections within or among the strategies. Some
respondents who score 0 may make one statement about how a strategy is related to a concept, but the statement is
typically about the usefulness of manipulatives and does not go beyond that usefulness.

1. Responses scored 1 indicate a beginning view of mathematics as an interrelated web of concepts and procedures.
Respondents describe connections between mathematical concepts and the strategies to justify the order in which
they would have students share strategies. Some may even mention two connections between strategies, but
because they want students to share only three strategies, the web that they have created is considered sparse.

2. Responses scored 2 indicate a view of mathematics as an interrelated web of concepts and procedures with

descriptions of connections between strategies. Because these respondents want to share at least four strategies,
the view of mathematics as a web is more expansive than the view of someone who scores 1.

B1-S3.3
Scoring Summary
Score

Rubric details
Shares 1 or 2 strategies.

0

Shares 3 strategies but explanation
• indicates a progression from easiest to most difficult (with no strategy-to-strategy or concept-within-astrategy connections) OR
• has no strategy-to-strategy connections OR
• has at most 1 concept-within-a-strategy connection.
Shares 4 or 5 strategies but explanation
• indicates a progression from easiest to most difficult (with no strategy-to-strategy or concept-within-astrategy connections) OR
• has no explicit strategy-to-strategy connections OR
• has only 1 concept-within-a-strategy connection (and no explicit strategy-to-strategy connections).

1

2

Shares 3 strategies AND explanation has
• at least 1 explicit strategy-to-strategy connection OR
• at least 2 concept-within-a-strategy connections.
Shares 4 or 5 strategies AND explanation has
• 1 explicit strategy-to-strategy connection OR
• at least 2 concept-within-a-strategy connections.
Shares 4 or 5 strategies AND at least 2 explicit strategy-to-strategy connections.

B1-S3.3
Comments on Scoring
A concept-within-a-strategy connection is a statement about one particular strategy; the statement indicates why
learning the strategy would be useful, conceptually (e.g., “I would share Sarah's method because she uses number
sense to solve it” or “Maria's method shows place value with the blocks.”).
A strategy-to-strategy connection is a statement about two or more strategies; the statement explicitly indicates that the
strategies are related in some way: “Maria's solution is the most basic and allows the use of manipulatives; Elliott's
takes away the manipulatives but uses the same method to solve the problem.” In this case, the respondent makes a
connection between Maria’s and Elliott’s strategies by mentioning that the approaches are the same although the tools
used are different.
Coders should treat a respondent’s selection of “No Preference” the same as “I don’t want to share any others.”

B1-S3.3
Examples
1
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Score

Comment

Carlos

Henry

Elliott

Sarah

Maria

I think the order may put the lesson in ascending
order of difficulty

0

Although sharing five, the
respondent simply describes a
progression from easiest to
most difficult.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Score

Comment

Maria

Henry

Elliott

Sarah

Carlos

0

Respondent did not write about
connections either within a
strategy or between strategies
(in this example, there is a
comment about manipulatives,
but there are no comments
about the affordances of the
manipulatives).

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

Score

Comment

Carlos

Maria

Sarah

‘No Preference

2
Children should begin by using hands-on
manipulatives and work their way up to basic
addition

3
q3.3_explain

No
Carlos' method was straightforward. Sarah's is a
Preference good way to logically show kids how to add.

0

One concept-within-a-strategy
connection: Sarah's strategy
logically shows kids how to
add.
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4
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

Maria

Carlos

Elliott

Sarah

Henry

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

Carlos

Sarah

Maria

No Preference

q3.3_explain
Maria’s answer was a fun way to learn the
answer, Carlos was more traditional to teach.
Elliott’s was a another easy way to explain the
answer Sarah seems complicated but it was a
different way to answer it . Henry, i would not
prefer to teach that method. i would politely
explain how it was confusing

Score

Comment

0

Although all five strategies
were chosen and statements
were made about each one, the
respondent does not discuss
mathematical concepts or how
the strategies might be related
to one another.

Score

Comment

0

In the explanation, this
respondent mentions all three
strategies chosen but does not
say how they relate or what
concept is important in any
one of them.

5
q3.3_explain

No
'I feel Carlos's way of approaching the solution is
Preference most comprehensible; it would be less likely for
the child to get confused. Both Sarah and Maria
have alternate ways to find the answer and
students should be exposed to alternate ways of
finding one solution

6
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Score

Comment

Carlos

Henry

Elliott

Sarah

Maria

Maria's strategy applies the basic idea about
addition. Then Elliott's approach is the same but
without all the blocks. Carlos' method is fast and
effective so I'd introduce it at the end after all
understand the points being taught.

1

One explicit strategy-tostrategy connection: a
connection between Maria's
strategy and Elliott's strategy.
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7
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

Maria

Elliott

Carlos

No Preference

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

Maria

Elliott

Carlos

No Preference

q3.3_fifth

q3.3_explain

No
I think Maria should be first because it is a basic
Preference step that explains how numbers look. It also
allows the students to count which I think they
are more comfortable starting out with. Next I
would show Elliott's method because he shows an
understanding of place value. Last I would
introduce the standard algorithm.

Score

Comment

1

Two concept-within-a-strategy
connections. In this case, the
respondent describes concepts
within Maria's and Elliott's
strategies.

Score

Comment

1

Two explicit strategy-tostrategy connections (between
the strategies of Maria and
Elliott, and the strategies of
Elliott and Carlos) BUT the
respondent wanted only three
people to share.

8
q3.3_fifth

q3.3_explain

No
Maria's method shows place value with the
Preference blocks, then Elliott's method is a good follow-up
to Maria's, since it is the same thing without the
blocks. Once kids have a good understanding of
place value, they can transition to Carlos' method
since they will know what the ones, tens, and
hundreds place are.
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9
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Score

Comment

Carlos

Henry

Elliott

Sarah

Maria

Maria's solution is the most basic and allows the
use of manipulatives. Elliott's takes away the
manipulatives but uses the same method to solve
the problem. Henry's does the same, only
without written steps in the solution. Sarah's
solution is a nice progression into comfort with
numbers, but Carlos' algorithm might be nice for
students to know once they have an
understanding and comfort with large numbers
like these

2

Two explicit strategy-tostrategy connections AND the
respondent wanted four or
more strategies shared. The
explicit connections drawn are
between strategies of Maria
and Elliott and between those
of Elliott and Henry.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Score

Comment

Maria

Henry

Sarah

Elliott

Carlos

Maria's is visual and step by step addition.
Henry’s is descriptive using words, and then
Sarah’s because it gives the same idea, but with
the right answer. and then Elliott’s because it is
the same idea but in the head more, and last
Carlos because his is the end result

2

Two strategy-to-strategy
connections (between Maria's
and Sarah's strategies and
between these two strategies
and Elliott's strategy), and four
or more strategies were
selected to be shared.

10

B1-S3.3
Training Exercises—Set 1
A
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Carlos

no pref

no pref

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Henry

Elliott

Sarah

Carlos

First it would be good if the students can start
out being able to visualise the problem they are
doing, like Maria demonstrates. After they can
begin to do that, they can do it in their minds, like
Henry, and then begin to write it on paper to
visualise it in a different sense, like Elliott. Then
they can learn other strategies of learning, so
they can learn why and how the problem works.
Finally they can learn the conventional method,
that is easy to use, that Carlos demonstrates.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Carlos

Maria

Sarah

Henry

Elliott

Score

Comment

Score

Comment

Score

Comment

A child has to begin somewhere and in order for
anyone to learn you must begin small. Maria's
procedure is a visual way to explain and less
complicated to learn for the first time.

B

C

I think the simplest way was Carlos's strategy,
Maria's shows you hands-on, how it works,
Sarah's would practice estimation, Henry's
strategy works and could be useful, and i don't
understand Elliott's strategy.
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D
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Carlos

Elliott

Sarah

Henry

To understand math, it is easiest for children to
use hands-on manipulatives in the beginning and
work their way up to basic addition and carrying
and so on.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Elliott

Henry

Carlos

Maria

no pref

I chose Elliott first because he breaks down the
numbers into hundreds and tens, then when it
comes time to add it, it looks like a much simpler
problem. Henry's strategy would be a good follow
up because he also simplifies the problem by
adding the tens with the tens the ones with ones
and the hudreds with hundreds, it's actually
pretty much the same problem. Carlos's strategy
would be next because it is essential that they
learn to "carry over" numbers. Carlos's strategy
is the most commonly known/used. Finally
Maria's. Though Maria's strategy is my favorite, I
waited to teach it because I think first the
students must really understand addition to be
able to really understand the manipulatives.

Score

Comment

Score

Comment

E
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F
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

Maria

Sarah

Carlos

no pref

no pref

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

Elliott

Sarah

Carlos

q3.3_explain

Score

Comment

Score

Comment

I would start with the visual aid type lesson plan
in order to help the students picture what they
were actually doing. Then i would follow up with
Sarah's strategy. The estimation that is involved
gives the students a better understanding of
place value. If they understand this key point,
they will be able to add or subtract anything. By
the students using a paper and a pen, they will
get themselves closer to solving the problem
quicker. The last lesson would be Carlos'
because he does it the fastest and most
efficiently.

G
q3.3_explain

no preference no preference think Elliott’s and Sarah’s method should be
taught first so that place value is understood.
Then when the student does it Carlos’s way, they
will understand that algorithm better
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Training Exercises—Set 2
H
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Henry

Sarah

Carlos

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

Maria

Carlos

Elliott

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Carlos

Maria

Elliott

Henry

Sarah

'start with standard, then show with
manipulatives, then Elliott's alternative method,
then use henry's explanation and lastly show "the
trick" of estimation

Score

Comment

Score

Comment

Score

Comment

'I began with Maria, because I thought that
manipulatives would offer a good base to start.
Then I moved on to Elliott's way, because I
thought that adding by place value seemed like
the next logical step. Next, I chose Henry's
method, because it is just emphasizing Elliott's
way, but is done mentally. Then, I picked
Sarah's way, because they can now distinguish
place value since they have been using blocks
and have been adding according to place value.
Finally, I chose Carlos's way, because, by now,
they are familiar with the fundamentals of adding
multi-digit numbers, and this would offer them a
quick and simple standard to work with.

I
q3.3_explain

'I don't want to 'I don't want 'First the children need to visualize the problem
share any
to share any before they go on to doing it with just numbers
others
others
and Carlos' way is more direct than Elliott's or the
other children.

J

B1-S3.3

K
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Carlos

Elliott

Sarah

Henry

'I would start out with the students that used the
easy, plain to see steps and the ones that
rounded the numbers. Then I would go into a
more advanced way of showing the numbers by
breaking them up in a word sentence.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Henry

Elliott

Sarah

Carlos

I would start out with Maria, so the children can
actually see what they are doing. Then I would
move on to Henry's because you begin to think
about place value and its importance. Then i
would move on to Elliott's because it is a lot like
Henry's but it is starting to be set up in the form
of an equation. Then I would share Sarah's
method because she uses number sense to solve
it. Finally I would share Carlos' because I would
want to make sure that the children really
understood what they were doing before they
started using the algorithms to solve the problem.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Carlos

Elliott

Henry

Maria

Sarah

Score

Comment

Score

Comment

L
.

M
It is better to start out teaching the simiplest
ways and then work up to all the shortcuts.

Score

Comment
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N
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Carlos

Maria

Sarah

Elliott

Henry

Carlos is the most basic and should be taught to
all children, Maria's is helpful for those who need
visual support, Sarah's is helplful because
rounding is a farley simple thought process for
children. Elliott's and and Henry's ways seem as
if they would confuse children so I would probably
leave these out of a lesson and empasize on the
other methods.

Score

Comment

B1-S3.3
Training Exercises—Set 3
Z
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Carlos

Sarah

Henry

the base ten blocks help students undderstand
place value better and physically shows grouping.
elliott's method also explains place value. Carlos
comes next because its the most common
method

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Carlos

no pref

no pref

I ranked my answers according to the stages in
which I would like my students to learn multi-digit
adding along with appreciating place values.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Carlos

Elliott

Score

Comment

Score

Comment

Score

Comment

Y

X
I don't want to I don't want first I would share marias strategy because, like i
share any
to share any said, its visual, and it would really help the kids
others
others
understand how addition works, how ten longs
equal a flat and how ten singles equal a long,
which explains the "carrying part" so then, they
would be ready for Carlos' s method, and would
understand why it is that they carry a number.
and finally, elliots way, in this method, there is no
carrying, and is very straighforward, the kids
would enjoy it. i wouldnt teach henry's because
its a repetition of Elliott and i wouldnt teach
sarahs because i think it could cause confusion.
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W
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Carlos

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Henry

Sarah

Carlos

I think it is best to start out with visual aids that
can help children to understand place value right
off the bat. Elliott's, Henry's, and Sarah's
thinking are all somewhat similiar, and are various
ways of solving the problem in one's head.
Carlos's thinking is best saved until the end,
when the children already understand place
value, and then the algorithm will be of more
importance and value to them.

q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Maria

Elliott

Henry

Carlos

Sarah

Marias would be the first because it is visual and
easy for the children to understand and see what
was happening. Then elliott and henrys idea
because it is also easy to understand and deals
with each place value. Carlos's would be next
because it is similar to elliott but is a faster way
of doing it. Then sarahs because they would
hopefully have a better understanding of what
was going on to understand her explanation.

Score

Comment

Score

Comment

Score

Comment

no preference no preference Maria's way is wonderful when first learning
addition. Elliott starts to show a good
understanding of place value, and Carlos shows
the most precise and widely used algorithm that
children should know how to use for the future.

V

U
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T
q3.3_first

q3.3_second

q3.3_third

q3.3_fourth

q3.3_fifth

q3.3_explain

Carlos

Maria

Elliott

Henry

Sarah

Carlos and Maria’s were easier to understand, the
others made the problem too difficult.

Score

Comment

B1-S3.3
Solutions for Training Exercises
Exercise

Score

A

0

One concepts-within-a-strategy connection (Maria)

B

2

Two strategy-to-strategy connections (Maria to Henry and Henry to Elliott) and shares all

C

1

At least two concepts-within-a-strategy connections

D

0

Progression from easiest to most difficult described

E

1

One strategy-to-strategy connection (Elliott to Henry); also two concept-within-strategy
connections (Elliott and Henry). Either way, this response is scored 1.

F

1

Two concept-within-a-strategy connections (Maria and Sarah). Maria's is a bit loose, but we
gave the respondent credit for this statement as being conceptual because she mentioned
"seeing what they were doing."

1

Although response has two weak strategy-to-strategy connections (between Elliott's and
Sarah's strategies and between those strategies and Carlos's strategy), only three strategies
were chosen.

G

Comment

B1-S3.3
Exercise

Score

Comment

H

2

Two concept-within-a-strategy connections; two strategy-to-strategy connections—(a) Henry’s is
a mental version of Elliott’s way” and (b) the place-value aspects of Maria’s and Sarah’s ways.

I

0

One concept-within-strategy connection.

J

0

No mathematical connections mentioned.

K

1

A few, weak concept-within-strategy connections but no strategy-to-strategy connections.

L

1

Three concept-within-a-strategy connections (For Maria, "See what they are doing”; for Henry,
"place value"; for Sarah, "number sense"); makes explicit the strategy-to-strategy connection
between Henry's and Elliott's strategies.

M

0

Indicates a progression from easiest to most difficult.

N

1

Two concept-within-a-strategy connections—(a) Maria’s is visual; (b) Sarah’s involves rounding.

Z

1

Two concept-within-a-strategy connections (Maria’s and Elliott’s)

B1-S3.3
Exercise

Score

Comment
Although this response sounds web-like, the response is too global to score higher than 0.
The respondent does not mention how particular strategies are connected with one another
and does not mention the concepts within the strategies (one could give the respondent credit
for the global connection of place value to strategies, but the response would still score 0).
One strategy-to-strategy connection (Maria to Carlos). Could not score 2 because the
respondent shares only three. Also notice that the respondent makes a connection between
Henry’s and Elliott’s strategies but does not value the connection because it was the reason
provided for NOT sharing Henry's method; thus, this connection does not count toward the total
number of connections.

Y

0

X

1

W

0

One concept-within-a-strategy connection (Elliott’s). Reason for sharing Maria's does not count
because the response is positive but does not mention concepts.

V

1

One strategy-to-strategy connection (Elliott’s, Henry’s, and Sarah’s). The comment about
Maria’s strategy is a concept-within-a-strategy connection.

U

2

Two strategy-to-strategy connections (Henry’s to Elliott’s, Elliott’s to Carlos’s) and shares all

T

0

Progression from easiest to most difficult indicated (in fact, we are uncertain whether the
respondent would share the last three strategies inasmuch as they were “too difficult”).

IMAP Results for Belief 1 Segment 3.3
Score
0
1
2
Total

Pre

n
112
44
3
159

Post
%
70%
28%
2%

n
84
57
18
159

%
53%
36%
11%

B2-S3
Rubric for Belief 2—Segments 3.4 and 3.5
Belief 2
One’s knowledge of how to apply mathematical procedures does not necessarily go with understanding of the
underlying concepts.
Description of Rubric
This item is set in the context of analyzing three students’ strategies for adding 149 plus 286. Carlos uses the
standard algorithm taught in the United States to solve the problem. Elliott uses an expanded algorithm: He first
adds the hundreds, then the tens, and then the ones, before totaling the three partial sums. Sarah uses a
compensating strategy in that she adds 150 and 200, then 80 more, then 6 more, and then subtracts 1, to make
her sum equal to the sum of her original numbers, 149 +286. The respondents are asked whether Carlos could
use and explain Elliott’s strategy (Item 3.4) and whether Carlos could use and explain Sarah’s strategy (Item 3.5).
This item is presented to determine whether the respondent states that an individual may be able to perform a
procedure (such as the standard addition algorithm) but may not understand the underlying mathematical concepts
(such as the place-value concepts one must understand to appropriately use the expanded addition algorithm and
the compensating strategy).
The highest score on this rubric goes to respondents who recognize that Carlos may not be able to use Elliott’s or
Sarah’s strategies, because Carlos may have only procedural knowledge, whereas the other two strategies require
some understanding of the underlying place-value concepts. In contrast, the lowest score on this rubric goes to
respondents who state that if Carlos can perform the standard algorithm, then he can likewise use the other two
strategies.
The scoring system for this rubric is different from the system for most rubrics in that scorers first score Items 3.4
and 3.5 separately using the Scoring Summary Table and then use a second table to determine an overall score
that is based on the pair of scores.

Elliott
149 + 286
Written on paper

Carlos
149 + 286

Henry
149 + 286

Written on paper

Henry says, "I know that 40 and 80 is 120, and one
hundred and two hundred makes 300, and 120 and 300
is 420, and 9 and 6 is 14, so 420 and 10 is 430, and 4
more is 434."

Maria
Manipulatives

= 100
Called a flat

Sarah
149 + 286
Sarah says, "Well, 149 is only 1 away from 150, so 150
and 200 is 350, and 80 more is 430, and 6 more is 436.
Then I have to subtract the 1, so it is 435."

3.2. If you were a teacher, which of the approaches would you like to see children share? Select "yes" or "no"
next to each student and then explain why or why not.

= 10
Called a long

=1
Called a
single

Carlos

Yes
No

Henry

Yes
No

Elliott

Yes
No

Sarah

Yes
No

Maria
Maria uses manipulatives (base-ten blocks) to solve the problem. Maria
says, "I took one flat for the 100 in 149 and 2 flats for the 200 in 286.
I took 12 longs: 4 for the 40 in 149 and 8 for the 80 in 286.
I took 15 singles for the 9 in 149 and the 6 in 286.
Then I counted like this, '100, 200, 300'; then for the longs, '310, 320,

Yes
No

3.3 Consider just the strategies on which you would focus in a unit on multidigit addition.
Over a several-weeks unit, in which order would you focus on these strategies?

330, 340, 350, 360, 370, 380, 390, 400, 410, 420'; then the singles, '421,
422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435.'
So the answer is 435."

First:
Second:
Third:

no preference

no preference
no preference

Fourth: no preference
Fifth:

no preference

Please explain your answer for the rankings in 3.3 above.

3.4. Do you think that Carlos could make sense of and 3.5. Do you think that Carlos could make sense of and
explain Sarah's strategy? Why or why not?
explain Elliott's strategy? Why or why not?

Check your answers and then click on the Submit button:
Submit

B2-S3
Overall Rubric Scores

0. Responses scored 0 indicate that children who are able to perform procedures correctly understand the concepts that

underlie the procedures OR show no evidence that Carlos may have gaps in his understanding. Respondents suggest that
children who can solve addition problems using the standard algorithm can seamlessly solve addition problems using
methods that require understanding of place value. However, some who score 0 may state that the student who uses the
standard algorithm would be unable to solve problems using the other methods because the other methods are invalid or too
confusing.

1. Responses scored 1 also tend to indicate that children who are able to perform procedures correctly understand concepts
that underlie the procedures. However, the respondent may also suggest that a child who can solve an addition problem
using the standard algorithm may be unable to solve the same problem using the alternative strategies because the
alternatives are too different, instead of because they are more conceptual. They may state that Carlos could solve and
explain a problem using Elliott's method but that Sarah's is too different for Carlos to be able to use.

2. Responses scored 2 may indicate that one's knowledge of how to apply mathematical procedures does not necessarily go

together with one's ability to solve problems in multiple ways. Respondents in this group tend to acknowledge that children
who can perform procedures may not be able to solve problems using alternative strategies, but at least one of the
explanations is poorly developed. A typical response scored 2 might indicate evidence of the belief in 3.4 but not in 3.5.

3. Responses scored 3 show respondents’ understanding that children who are able to perform procedures correctly may not

understand underlying concepts. They include reasonably well-developed explanations to support this belief in both 3.4 and
3.5. A 3 differs from a 2 because both responses tend to indicate that Carlos may have procedural, but not conceptual,
understanding.

B2-S3
Scoring Summary
Use the following table to score Items 3.4 and 3.5 individually. Then use the Overall Rubric-Score Calculation table to
calculate the overall rubric score.
Score

0
1

Rubric details for Responses 3.4 and 3.5, individually
•
•
•
•
•

Carlos can explain and solve using the alternative strategy OR
Carlos cannot explain the alternative strategy because the alternative strategy is too
confusing.
Carlos could NOT solve the problem because the strategies are too different OR
Conflictive (one part indicates that Carlos definitely understands place value and another part
indicates that he might not understand place value) OR
Carlos could NOT solve the problem; no rationale for the belief is given.

2

•

Indicates evidence of the belief that Carlos may not understand underlying concepts, but the
explanations are not well developed

3

•

Indicates evidence of the belief that Carlos may not understand underlying concepts, and the
explanations are well developed

Overall Rubric-Score Calculation

Score permutations for
(3.4, 3.5)

Overall score

0
1
2
3

(0,0)
(0,1)

(0,2)

(1,0)

(1,1)

(2,0)

(0,3)

(1,2)

(1,3)

(2,1)

(2,2)

(2,3)

(3,2)

(3,3)

(3,0)

(3,1)

B2-S3
Examples
1 (Two respondents’ similar responses)
3.4
Yes, I think his level of understanding is
high enough to be able to do Sarah's
strategy.
Yes, especially since Carlos is able to
carry without difficulty. He already has
a sense of place value.

3.5
Yes, because Elliott's strategy is
done in the same way as Carlos; but
with more steps
Maybe because Elliott's strategy is
straightforward

3.4 Score
0

3.4 Comment
Carlos can
explain
Sarah's
strategy.

3.5 Score
0

3.5 Comment
Carlos can explain
Elliott's strategy.

Overall Score
0

3.5
Probably not because Elliott's is a
confusing method of solving that
problem and Carlos chose a very
straightforward method.

3.4 Score
0

3.4 Comment
Sarah's
strategy
makes no
sense (i.e., is
too
confusing).

3.5 Score
0

3.5 Comment
Elliott's strategy
is confusing

Overall Score
0

3.5
No. Elliott is working in the opposite
direction from Carlos.

3.4 Score
1

3.4 Comment
Carlos could
not solve the
problem
because the
strategies are
too different.

3.5 Score
1

3.5 Comment
Carlos could not
solve the problem
because the
strategies are too
different.

Overall Score
1

3.5
Yes because Elliott and Carlos are
both dealing with place
value…unless Carlos knows nothing
about it and he's just doin it by the
book.

3.4 Score
1

3.4 Comment
Respondent
provides
conflicting
information
about what
Carlos
understands.

3.5 Score
1

3.5 Comment
Respondent
provides
conflicting
information about
what Carlos
understands.

Overall Score
1

2
3.4
No, I don't think he could because at
least to me, Sarah's doesn't make any
sense and I just don't think he would be
able to understand the strategy

3
3.4
No. Carlos' setup involves carrying and
adding. Sarah's methods involves
rounding up and down and then having
to subtract the extras..

4
3.4
Yes because Sarah and Carlos show
they understand although Carlos might
not understand and might just know how
to carry a one.

B2-S3
5
3.4
I don’t think Carlos would have an
understanding of what Sarah did.

3.5
He may not because he just adds
single digits in the algorithm used.

3.4 Score
2

3.4 Comment
Respondent
acknowledges
that Carlos
may not
understand
Sarah’s
approach but
does not state
why.

3.5 Score
2

3.5 Comment
Respondent
acknowledges that
Carlos may be
thinking only
about single digits
when he adds but
does not mention
what
understanding
Elliott’s method
would require.

Overall Score
2

3.5
He might not. Elliott uses more
advanced steps than Carlos

3.4 Score
2

3.4 Comment
Respondent
acknowledges
that Carlos
may not
understand
underlying
concepts but
the arguments
are not well
developed.

3.5 Score
2

3.5 Comment
Difficult to tell
whether the
respondent holds
the belief. The
respondent
discusses Elliott’s
having more
advanced steps
than Carlos, but
does not discuss
explicitly what
Carlos may or may
not understand.

Overall Score
2

3.5
Maybe, it would depend on Carlos'
level of understanding. He might
only know how to do the problem in a
rote fashion and not have much
understanding for what he is doing,
so he wouldn't understand Elliott's
approach.

3.4 Score
3

3.4 Comment
Carlos may
not
understand.

3.5 Score
3

3.5 Comment
Carlos may know
only how to do the
procedure without
understanding the
underlying placevalue concepts.

Overall Score
3

6
3.4
It would be hard to tell based only on his
previous work. Without developing
number sense I don't think he would.

7
3.4
It's hard to say because I'm not too sure
of where Carlos' level of understanding
is. I don't know if he is simply doing the
algorithm with no understanding.

B2-S3
Training Exercises—Set 1
A
3.4

3.5

Yes I do because Carlos has already
developed that strategy through
learning how to carry. I'm sure he
could probably help out in teaching
Sarah the shortcuts to addition and
subtraction.

Just the same I think that
Carlos is more mature in his
thinking and he could have an
influence on Elliotts addition
and subtraction.

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

B
3.4

3.5

He might be able to make sense of it,
but his being able to use the
standard algorithm does not
necessarily imply that he
understands the more complex
concept of what he is adding,
something that Sarah's method
demonstrates.

Carlos would more likely to be
able to explain Elliott's method
since it is closer to the
standard algorithm method he
uses than is Sarah's. It still
might be difficult for him to
understand this method since
it requires a better
understanding of addition to
complete.

C
3.4

3.5

No I don't think he could. Carlos'
algorithim is neat and organized
where Sarah's strategy can be
confusing and messy. It might be
difficault for Carlos to follow the steps
accurately

Yes i think he could. Elliots
method is similar to Carlos' in
that it is organized. I think he
would understand the problem
with little explination.

B2-S3
D
3.4

3.5

no. carlos shows carrying over while
sarah is rounded up and down and
adding and subtracting

yes because both show place
value although carlos might
not understand place value
and might just know how to
carry over

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

E
3.4
No, they used different organization
skills, Elliott wrote his explanation
and Sarah spoke her expalnation.

3.5
Yes, because they used the
same symbols and
organization to write out the
problem.

F
3.4
No he proably just understands the
standard way

3.5
No same answer

G
3.4
Probably, if he could grasp the
understanding of not being so exact
with the problem.

3.5
No, i don't think he could
because at leas to me, it
doesn't make any sense and i
just don't think he would be
able to understand the
strategy.

B2-S3
Training Exercises—Set 2
H
3.4
'i dont know

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

'i dont know

I
3.4
'I'm not sure if he would be able to
explain or make sense of Sarah's
strategy. He could just be applying
basic rules and using a standard
algorithm without understanding the
reasoning behind it.

'Again, I am not sure if he
would be able to make sense
of or explain Elliot's way,
because he might not even
understand the reasoning
behind the algorithm he chose
to use himself.

J
3.4
'No, because she is using words,
where Carlos did his work on a piece
of paper.

3.5
'yes, because Elliott did a
strategy like Carlos, except
that his is a little different.

K
3.4
'Carlos will might have a problem to
use Sarah's srategy because she is
rounding up and changing the
numbers while Carlos works with
waht hw has. This might show that
Sarah thinks ahead.

3.5
'Carlos will might have a
problem with Elliott's strategy
because Carlos just add the
number vertically from right to
left, while Elliott adds from left
to right and brakes the
numbers to make new ones.

B2-S3
L
3.4

3.5

'I think that Carlos would make sense
of Sarah's method, I do not think he
would use it becasue paper and
pencil I think is faster, but I think he
would understand it.

'I think that carlos might have
more trouble with Elliotts way
becasue in the standard
algorithm, there really is no
place value. Carlos might just
add up 4 and 8 and forget that
they are 40 and 80.

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

M
3.4
'yes because it is a simple concept.

3.5
'not at all, he would probably
be confused by all the
different adding.

N
3.4
'No, I don't think Carlos could
understand it because his method
does not allow much room for
mathematical thinking. I think this
method is best when the child
already has an advanced level of
understanding addition, because of
all the short-cuts and abst

3.5
'I also don't think Carlos could
make sense of Elliott's
strategy because of the same
reason for not understanding
Sarah's. He might see the
numbers as a disconnected
whole (3 separate numbers
for "149"), and not as a
connected whole (one number
only "one

O
3.4
No, I don't think Carlos could
understand it.

3.5
'I don’t think so.

B2-S3
P
3.4
'Yes i think he can make sense of it,
but i don't think that he would be able
to explain it because it is a little
complicating.

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

'I think that he could make
sense of and explain this
startegy because it is very
basic and easy to see what
was done.

Q
3.4
'Not really. Sarah's stratgey is
confusing and has too many steps.
Carlos has a simple way of finding
the answer without changing the
numbers to make it easier.

3.5
'I think that Carlos might be
able to work out Elliot's
strategy. He seems to
understand the addition
process, but then of coarse if
he has only been taught this
one way as the only way, he
might have trouble.

R
3.4
'no. Carlo's way seems more
automatic and I think he does it this
way because sombody told him this
is done this way. Sarah, on the other
hand seems like there was more
exploration to get the answer.

3.5
'Yes, the process is similar.

S
3.4

3.5

'I don't think so. It's possible, but
with the strategy Carlos uses, it
doesn't seem that he knows what the
numbers mean corresponding to
their place value. It just appears that
he follows a rule.

'Possibly more so than Sarah's,
but he may have difficulty since
he doesn't appear to know
what the place value of each
number means. Also, Elliot
works left to right and Carlos
works right to left. This may
prove confusing.

B2-S3
Training Exercises—Set 3
Z
3.4
possibly not..... he may have just
been taught an algorithim

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

maybe

Y
3.4
No, Carlos's approach seemed to
demonstrate that he thinks in a very
linear pattern, while Sarah's strategy
seemed much more abstract. This
type of strategy may prove difficult
for Carlos to make sense of.

I definitely think Carlos would
do better with Elliott's strategy
than Sarah's, based on the
pattern of Elliott's work.

X
3.4

3.5

Carlos would have to put some extra
thought into Sarah's strategy. Carlos
may know how it works, but Sarah
can show him more of why it does,
through a new light. He may be
confused at first, but I think he could
grasp it.

Carlos would probably be really
confused if he just looked at
Elliots problem without any
explantion because he's not
thinking about it in the same
way Elliot is. Elliot is breaking
each piece down.

W
3.4
maybe not because standard
algorithm tds to be so verbatum that
they memorize the steps without
knowing why.

3.5
maybe not again because elliot
is good at plae values

B2-S3
V
3.4
It would be hard to tell based only on
his previuos work. I have no idea
what his level of understanding in
mathematics is, so it would be hard
to say.

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

3.5

3.4
Score

3.4 Comment

3.5
Score

3.5 Comment

Overall
Score

ditto.

U
3.4
I would hope so. Sometimes when
we learn the standard algorhythm we
dont nessessarily understand why it
works the way it does. I don't know
one can really make that judgement
because we can't see whether Carlos
understands why it works that way.

Again, I would hope so. I'm
pretty sure that if he saw
Elliot's strategy he could make
sense of it and explain to
someone else what Elliot was
doing.

B2-S3
Solutions for Training Exercises
Exercise

3.4
Score

3.5
Score

Overall
Score

A

0

0

0

Both responses indicate that Carlos could solve both problems.

B

3

3

3

Both responses indicate that Carlos may not understand the underlying place-value
concepts even though he is able to execute a procedure.

C

0

0

0

3.4 Sarah's method is confusing and messy.
3.5 Carlos has the understanding to execute Elliott's procedure.

D

1

1

1

3.4 The strategies are “too different.”
3.5 Conflictive response.

E

1

0

1

3.4 Respondent mentions differences.
3.5 Carlos should be able to understand Elliott's method.

F

2

2

2

3.4 Respondent seems to indicate that Carlos may not understand the underlying
concepts, but the response is not well developed.
Response 3.5 is scored the same as Response 3.4.

0

Carlos could solve the problem using Sarah's method. Respondent indicates that
Elliott's way is too confusing (because the respondent herself was unable to
understand the strategy).

G

0

0

Comment

B2-S3
Exercise

3.4
Score

3.5
Score

Overall
Score

H

0

0

0

Respondent does not know.

I

3

3

3

In both responses the respondent provides a well-developed argument for why
Carlos may be unable to understand the strategies.

J

1

0

1

3.4 Strategies are different.
3.5 Carlos will understand Elliott’s method.

K

1

1

1

In both responses, the respondent suggests that Carlos would struggle because
the strategies are too different.

Comment

L

0

3

2

3.4 Carlos will be able to solve the problem.
3.5 Provides a well-developed rationale for why Carlos may not understand
Elliott’s approach.

M

0

0

0

3.4 Carlos will understand Sarah’s approach.
3.5 Elliott’s approach is too confusing.

N

3

3

3

Both responses are extremely well developed.

O

1

1

1

Both responses indicate that Carlos may be unable to use and explain the other
strategies, but the respondent offers no rationale for this choice.

B2-S3
Exercise

3.4
Score

3.5
Score

Overall
Score

P

0

0

0

3.4 Alternative strategy is too complicated
3.5 Easy to see what has been done Elliott’s strategy

Q

0

1

1

3.4 Alternative strategy is confusing
3.5 Conflictive answer

R

3

0

2

3.4 Carlos's automatic, not as much thinking
3.5 Yes, can do it.

S

3

3

3

In both 3.4 and 3.5, respondent mentions Carlos's lack of place-value knowledge,
which would lead to difficulty.

Z

2

1

2

Y

1

0

1

X

0

1

1

Comment

3.4 Carlos may not understand the underlying concepts, but the response is not
well developed.
3.5 No explanation provided, but because the response is not definitely positive, it
is scored 1.
3.4 Alternative strategies are too different; for Carlos to understand Sarah's
strategy would be difficult.
3.5 Appears to move toward indicating that Carlos could do a problem using
Elliott's strategy.
3.4 Carlos could, with some extra thought, perform Sarah's strategy. Although the
respondent mentions that Carlos might get confused, in the end, she states that
Carlos could use Sarah's strategy.
3.5 Carlos could not solve the problem using Elliott's strategy because the
strategies are too different. The respondent , although again mentioning confusion
in 3.5, mentions a difference between the two strategies.

B2-S3
Exercise

3.4
Score

3.5
Score

Overall
Score

Comment

W

3

2

3

3.4 Well-developed response that indicates that Carlos may not understand his
procedure
3.5 Tends to focus more on Elliott than on what Carlos may or may not understand
(not well developed)

V

2

2

2

3.4 Too vague to be considered well developed
3.5 Same as 3.4

U

3

0

2

3.4 Carlos may not understand place value.
3.5 Carlos will be able to perform and understand Elliott's procedure.

IMAP Results for Belief 2 Segment 3
Score

Pre

n
0
1
2
3
Total

96
53
7
3
159

Post
%
60%
33%
4%
2%

n
69
44
17
29
159

%
43%
28%
11%
18%

B2–S4

Rubric for Belief 2—Segment 4
Belief 2
One’s knowledge of how to apply mathematical procedures does not necessarily go with understanding
of the underlying concepts.
Description of Rubric
The focus of this rubric is on what the respondent states about Lexi’s work and whether Lexi understands
what she is doing when she correctly executes the standard algorithm for subtraction. Respondents who
note that she may not understand what she is doing are providing evidence of the belief. Some
respondents note that Lexi’s way (the standard subtraction algorithm) is difficult to understand BUT, this
realization is NOT equivalent to saying that when Lexi executes the algorithm correctly, she may not
understand what she is doing. Coders, in initially using this rubric, often mistake comments about the
difficulty of understanding the algorithm for evidence of this belief.
Learning this rubric can be difficult, but once it is learned, coding is fairly easy and reliability should be
relatively high. Contributing to the rubric’s difficulty is the fact that we did not ask directly, “Does Lexi
understand what she is doing?” We avoided direct questions of this sort because we were assessing
beliefs rather than knowledge.
Pertinent responses for the belief are usually in Items 4.3, 4.7, or both, although evidence can be found in
other parts of the segment. Read the entire response to ensure that all relevant aspects of the response
are considered.

4. Here are two approaches that children used to solve the problem 635 – 482.
Lexi

Ariana
5613

5
– 482
153

635 – 400 = 235
235 – 30 = 205
205 – 50 = 155
155 –
2 = 153
482

Lexi says, "First I subtracted 2 from 5 and got 3. Then I
couldn't subtract 8 from 3, so I borrowed. I crossed out
the 6, wrote a 5, then put a 1 next to the 3. Now it's 13
minus 8 is 5. And then 5 minus 4 is 1, so my answer is Ariana says, "First I subtracted 400 and got 235. Then I
subtracted 30 and got 205, and I subtracted 50 more and
153."
got 155. I needed to subtract 2 more and ended up with
153."
4.1 Does Lexi's reasoning make sense to you?
Yes

No

4.2 Does Ariana's reasoning make sense to you?
Yes

4.3. Which child (Lexi or Ariana) shows the greater mathematical understanding?
Lexi
Why?

Ariana

No

4.4 Describe how Lexi would solve this item: 700 – 573.

4.5 Describe how Ariana would solve this item: 700 – 573.

Click on Submit when you are ready to submit your answers and continue.
Submit

Question 4 (continued)
Here are those two approaches again so that you can refer to them to finish this section.
Lexi

Ariana
5613

5
– 482
153

635 – 400 = 235
235 – 30 = 205
205 – 50 = 155
155 –
2 = 153
482

Lexi says, "First I subtracted 2 from 5 and got 3. Then I
couldn't subtract 8 from 3, so I borrowed. I crossed out
the 6, wrote a 5, then put a 1 next to the 3. Now it's 13
minus 8 is 5. And then 5 minus 4 is 1, so my answer is Ariana says, "First I subtracted 400 and got 235. Then I
subtracted 30 and got 205, and I subtracted 50 more and
153."
got 155. I needed to subtract 2 more and ended up with
153."

For the remaining questions, assume that students have been exposed to both approaches.
4.6 Out of 10 students, how many do you think would choose
Lexi's approach?
out of 10 students would choose Lexi's approach.
4.7 If 10 students used Lexi's approach, how many do you
think would be successful in solving the problem 700 –
573?
out of 10 students would be successful.
Explain your thinking.

4.8 Out of 10 students, how many do you think would
choose Ariana's approach?
out of 10 students would choose Ariana's approach.
4.9 If 10 students used Ariana's approach, how many do
you think would be successful in solving the problem 700 –
573?
out of 10 students would be successful.
Explain your thinking.

4.10 If you were the teacher, which approach would you prefer that your students use?
Choose one of the following

Please explain your choice.

Submit

B2–S4
Rubric Scores

0.

Responses scored 0 indicate that Lexi’s correct execution of the procedure shows that she understands the procedure.
Respondents may think that Ariana has the better understanding, but in their analyses of Lexi’s work, they give no
indication that Lexi may not understand what she is doing.

1.

Responses scored 1 include minimal evidence that Lexi may not understand. The respondents may provide a hint of
Lexi’s not understanding when they discuss Ariana’s strategy. However, they directly state neither that Lexi does
understand nor that she may not understand. In contrasting Lexi’s and Ariana’s approaches, they indicate that Ariana has
understanding and that Lexi can get a correct answer. Without stating that Lexi may not understand, they imply, in the way
that they set up the contrast, that she may not.

2.

Responses scored 2 show clear evidence of skepticism about Lexi’s understanding. Respondents state at some
point—in commenting on which student has the better understanding, in considering whether students will be successful
using Lexi’s approach, or in discussing which approach they would like their students to use—that Lexi may not
understand.

B2–S4
Scoring Summary
Score

Rubric details

0

•
•

No mention of Lexi’s potential lack of understanding in either 4.3, 4.7, 4.9, or 4.10.
Think Lexi’s method is difficult but do not state whether it can be done without understanding.

1

•

Indirect reference to algorithm as being not understood

2

•

Specific mention of Lexi’s possibly not understanding what she is doing

Comments on Scoring
Pay attention to what respondent states about Lexi!

B2–S4
Examples
1
q4.3
Lexi

q4.3_comment
lexi's method
shows greater
understanding
because it is a
method easy to
learn by and
easy to
practice on,
while araina on
the other hand
uses to many
random
numbers than
needed.

q4.6
10

q4.7
10

q4.7_explain
all 10 students
would be
succesful
because lexi's
method is a
much better
way of learning
and
understanding.

q4.8
0

q4.9
0

q4.9_explain
she uses too
many random
numbers to
solve the
problem.

q4.10
Lexi's

q4.10_explain
lexi's method is
an easier way
of learning and
teaching to
other children.

Score
0

Comment
No suggestion that Lexi
may not understand the
procedure she is using.

q4.3_comment
She understand
that numbers
can be broken
up to get an
anwser.

q4.6
7

q4.7
6

q4.7_explain
Most people do
it this way,but a
lot of the time
they are wrong
because they
make mistakes
and do not
check their
work.

q4.8
3

q4.9
10

q4.9_explain
If they do it this
way they can
check their
work. aslo, they
really
understand what
is going on and
not just doing
the process.

q4.10
Both

q4.10_explain
I think it is
good for
students to
know how to a
problem more
than one way.
That way they
have choices
when they get
stuck on a
problem.

Score
1

Comment
An indirect reference to
Lexi’s not knowing “what is
going on” in 4.9—“they
really understand what is
going on and not just doing
the process.”

2
q4.3
Ariana

B2–S4
3
q4.3
Arian
a

q4.3_comment
Lexi only sees
the digits as
separate
numbers and
she doesn’t
understand
what they
represent. She
sees 635 as 6 ,
3, and 5
instead of as
the whole
number 635.
Ariana on the
other hand
understands
what the
numbers mean.

q4.6
5

q4.7
6

q4.7_explain
Because in this
procedure there
is a lot of room
for error.

q4.8
5

q4.9
9

q4.9_explain
Because there is
less room for
error since the
mental
subtraction
made easier.

q4.10
Arian
a's

q4.10_explain
Because there
is less room for
error and it
gives meaning
to the problem.

Score
2

Comment
The response includes a
direct comment that Lexi
does not understand.

B2–S4
Training Exercises—Set 1
A
q4.3
Ariana

q4.3_comment
They both show
mathmatical
understanding
but Ariana is
playing with the
numbers to
make it more
understandable
to herself. Lexi
may be just
doing a problem
the way she
has always
done it and not
understanding
why.

q4.6
7

q4.3_comment
I think that
Lexi’s method
is a little easier
to understand
than Ariana’s.
Ariana’s method
is too complex
and I think she
is giving herself
too much
unnecessary
work.

q4.6
8

q4.7
5

q4.7_explain
Most kids have
problems with
borrowing and
with 2 zeros it
will be even
more confusing.

q4.8
3

q4.9
8

q4.9_explain
It is a step by
step problem,
but there is more
math to do and
some margin for
error.

q4.10
Both

q4.10_explain
I used to think
the way that I
knew was the
better of the
two witch is
lexis way, but
both are good
and some of
the kids may
need to do one
way or the
other in order to
understand.
And that is the
whole point for
them to
understand.

Score

Comment

q4.7_explain
One may make
and error when
subtracting or
they might
forget to mark
down a number
that they
borrowed from.

q4.8
2

q4.9
7

q4.9_explain
Some students
may subtract the
wrong amount or
leave out a step
which would lead
themto an
incorrect
answer.

q4.10
Lexi's

q4.10_explain
Lexi’s method
is a lot clearer
and
straightforward
and there is
less room for
error.

Score

Comment

B
q4.3
Lexi

q4.7
9

B2–S4
C
q4.3
Lexi

q4.3_comment
Lexi’s way is
the most
common way
and I think it’s
pretty
explanitory and
simple.
Ariana’s way is
a little too
complex and
there are a lot
of numbers to
remember but it
is also easy to
picture if written
down.

q4.6
9

q4.3_comment
She could see
the quantity
beyond
numbers and
was subtracting
in a horizontal
manner which is
different from
rote learning

q4.6
7

q4.7
7

q4.7_explain
Some children
will make an
error.

q4.8
1

q4.9
7

q4.9_explain
Some children
will make an
error.

q4.10
Both

q4.10_explain
Both ways are
fairly simple
and easy to
understand.
Both ways
could be used
with any
numbers so it’s
good to be
taught different
ways so you
can choose
which way is
easiest for you.

Score

Comment

q4.7_explain
I think that
when kids take
their homework
home their
parents will
know how to
subtract this
way, so it is
reinforced.

q4.8
3

q4.9
3

q4.9_explain
It seems to take
longer or more
steps, maybe
kids look for
shortcuts,

q4.10
Arian
a

q4.10_explain
Shows better
number sense.

Score

Comment

D
q4.3
Ariana

q4.7
7

B2–S4
E
q4.3
Lexi

q4.3_comment
Lexi’s approach
seems most
common and
more simple if
you know how
to borrow.
Ariana’s
approach
seems more
simple to those
who have
difficulty
borrowing,
although you
could get
confused this
approach and
make an error.

q4.6
8

q4.7
8

q4.7_explain
A couple might
forget to borow
from the 6 but I
feel most would
answer
correctly.

q4.8
7

q4.9
7

q4.9_explain
Most would
answer correctly
but with so many
steps it gives
more opportunity
for errors.

q4.10
Lexi’s

q4.10_explain
because
learning how to
borrow in
subtraction is
important and if
everybody did it
Ariana’s way
then they would
avoid using the
borrowing
method. Also I
feel more errors
can be made
using Ariana’s
way.

Score

Comment

q4.3_comment

q4.6

q4.7

q4.7_explain

q4.8

q4.9

q4.9_explain

q4.10

q4.10_explain

Score

Comment

Lexi was able
to borrow from
the hundreds
column with out
having to break
80 down to 30
& 50.

7

5

3

2

There are always
bound to be a
few human error
when kids are
trying to do
math.

F
q4.3
Lexi

There are
always bound
to be a few
human error
when kids are
trying to do
math.

Both

I would want
them to use the
approach that
they were most
successful
with.

B2–S4
Training Exercises—Set 2
G
q4.3
q4.3_comment
q4.6
'Ariana 'Even though Lexi '8
shows the usual
way one may
solve this
problem, I don't
think she knows
why she is
borrowing. Ariana
does show that
she is taking 4.82
way from 635 in a
broken down
format.

q4.7
'9

q4.7_explain
q4.8
'I think the
'2
students would
know how to
solve this
problem the
standard way, so
most of them
would get it right.

q4.9
q4.9_explain
q4.10
q4.10_explain
'9 'I think that if they 'Lexi's 'It is not only
chose Ariana's
faster I think to
way is because
solve, but I would
they understood
explain what they
what she was
were doing. I
doing, so therefore
wouldn't want
it may be eaiser
them to learn it
for the students
this way because
who chose to do it
I said this is the
this way easier. I
way you do it, but
think that about 9
understand what
would get it right
and why there are
because there
solving they way
would be at least
they are.
one student

Score

Comment

q4.7
'8

q4.7_explain
q4.8
'i allowed room for '4
2 people to make
an error when the
are subtracting.
mistakes happen!

q4.9
q4.9_explain
q4.10
q4.10_explain
'3 'i think that 4 out 'Ariana' 'i would want
of 10 would
s
them to know how
choose this
to do this one
method. i think
because i want
that less people
them to
would make
understand place
mistakes while
value when they
doing a problem
are working with
this way because
math.
you have to
understand place
value so much. i
believe that the
numbers are
easier to work with
also

Score

Comment

H
q4.3
q4.3_comment
'Ariana 'arianas method
shows greater
mathmatical
understanding
because you
have to know
place value and
know the the 6 in
635 represents
600 not just 6

q4.6
'6

B2–S4
I
q4.3
'Lexi

q4.3_comment
q4.6
'Lexi understands
'9
how to borrow
when subtracting
and Ariana does
not seem to
understand this
concept and this
may be the
reason she did
the problem the
way she did.

q4.7
'10

q4.7_explain
q4.8
'Because once
'1
taught Lexi's way
the problem is not
so overwhelmy
and complex for
the child. The
child could then
break down the
problem using
lexi's method.

q4.9
q4.9_explain
q4.10
q4.10_explain
'0 'Ariana's way
'Lexi's 'My answer is the
makes what
same as above
appears to be a
(4.7).
complex problem
to a child even
more complex and
drawn out.

Score

Comment

q4.7
'8

q4.7_explain
q4.8
'Some children
'4
get confused with
borrowing.

q4.9
q4.9_explain
q4.10
'8 'Some children
'Both
would have a
problem breaking
down a number or
problem.

Score

Comment

J
q4.3
q4.3_comment
'Ariana 'Ariana was able
to completely
break down the
problem
unerstanding
every aspect of
what she
subtracted.

q4.6
'7

q4.10_explain
'Lexi's way is
ultimately faster.
However you are
able to see every
aspect of the
problem Ariana's
way.

B2–S4
K
q4.3
q4.3_comment
q4.6
'Ariana 'I really don't
'8
know which one,
but I would have
to say Ariana
because it would
be hard to figure
out what numbers
to subtract from
the number to
make it easier in
the end.

q4.7
'8

q4.7_explain
q4.8
'I think 8 of 10
'2
students because
you have to know
that some
students are
going to make
simple errors
while doing this
problem.

q4.9
q4.9_explain
q4.10
'2 'I think that the
'Both
students that
choose Ariana's
way would be a
little bit ahead of
the class and the
would want to find
an easier way to
figure out the
problem.

q4.10_explain
'I would want
everyone to learn
Lexi's way. If
they sould do
that, then I would
teach them
Ariana's way. I
believe that you
have to know the
basic way before
you go and learna
ll the shortcuts.

q4.7
'6

q4.7_explain
'because the
standard
algorithm being
used, easily
creates errors
that for many
children are hard
to avoid.

q4.9
q4.9_explain
q4.10
q4.10_explain
'2 'The method
'Both
'I would like them
leaved less margin
to know more
for error. More
than one way to
children wil get it
solve any one
right, that is if
problem so it
they understnad it.
would be nothing
but benificial fr
them to know
more than one
way.

Score

Comment

Score

Comment

L
q4.3
q4.3_comment
q4.6
'Ariana 'adriana because
'8
she knew what
ws being
subtracted so
she could change
it into something
that was easier
for her to
understand. Lexi
was using and
algorithm so we
dont know if she
understands what
she is doing.

q4.8
'2

B2–S4
M
q4.3
'Lexi

q4.3_comment
'because she
understands how
to borrow and
when she needs
to barrow and
why she need to
barrow. she also
got the correct
answer

q4.6
'7

q4.7
'5

q4.7_explain
q4.8
'i am not really
'5
sure. i think they
would choose it
because that is
what they were
taught but alot of
kids have a very
hard time
barrowing across
zeros.

q4.9
q4.9_explain
q4.10
q4.10_explain
'7 'i just now
'Lexi's 'because it will be
understood this
more helpful later
reasoning. this
on in life when
might be easier for
the get to harder
kids because the
math. i would
y dont have to
really mind if the
barrow across
used ariana's as
zeros. i got mixed
long as they
up with the 30 and
understood the
the 50 being
concept. both
subtracted and i
are really okay.
thought the
answer was 4.82
because it was
written on the
bottom. i didn't
look at it hard
enough.

Score

Comment

B2–S4
Training Exercises—Set 3
Z
q4.3
Ariana

q4.3_comment
While Lexi does
the normal
algorithem, the
algorithem that
I use and does
show a great
understanding,
Arian show that
she
understands
numbers, and
place values.

q4.6
8

q4.7
10

q4.7_explain
Unless you
make a
mathematical
error, this is a
sure way to
always get the
right answer.

q4.8
3

q4.9
6

q4.9_explain
While Arians
approach shows
a good
understanding in
place value, it is
very easy to
forget a number,
or to forget what
you were doing.

q4.10
Both

q4.10_explain
I think Lexi's is
a good way to
get an accurate
answer, but
Arians is a
good approach
in learning
number sense.

Score

Comment

q4.3_comment
Lexi does not
understand the
concept of
borrowing. She
is not really
borrowing one's
but tenth's and
otherwise the
one from the
six would make
four not
thirteen.

q4.6
7

q4.7
5

q4.7_explain
I think that the
borrowing
concept is hard
for kids to
understand and
they can
become
confused.

q4.8
3

q4.9
3

q4.9_explain
I think that this
is can be a very
simple process,
if it is explained
properly. The
children that
know how to do
it this way are
more likely to
make less
mistakes.

q4.10
Both

q4.10_explain
It really
depends on teh
sudent and to
give the option
of doing it both
ways gives
them a choice
to feel most
comfortable.

Score

Comment

Y
q4.3
Ariana

B2–S4
X
q4.3
Ariana

q4.3_comment
Ariana
understands
how to make
the numers
work for her

q4.6
8

q4.7
10

q4.7_explain
it is the easiest
way to visulaize
the problem and
wit fewer steps
there is less
room for error.

q4.8
2

q4.9
7

q4.9_explain
because of the
added steps
errors would be
made.

q4.10
Both

q4.10_explain
I think Ariana's
way is better
for
understanding
the concepts of
math and I am
wondering if it
is easier for
children to do
math from left
to write since
they read that
way and moving
from top to
bottom is
harder to learn.
Once the
concepts of
math are
achieved it is a
better life skill
to do math
lexi's way since
it is shorter.

Score

Comment

B2–S4
W
q4.3
Lexi

q4.3_comment
Ariana's
approach
demonstrates
her ability to
manipulate
numbers and
break the
problem down
to make it
easier for her to
compute, but
Lexi's approach
seems to
demonstrate,
like Carlos's, a
solid
understanding
of computation
and arithmetic.

q4.6
5

q4.7
7

q4.7_explain
I think that
about 7 of the
10 would be
successful
because,
though they
should all have
the concrete
mathematical
knowledge to
complete the
problem as Lexi
did, some may
have difficulty
completing the
multi-step
arithmetic in the
way that Lexi
did.

q4.8
5

q4.9
9

q4.9_explain
Ariana's
approach breaks
the problem
down into simple
subtraction,
which should be
easier for
students to
complete.
However, it is
likely that the
manner in which
Ariana broke
down the
problem may
prove confusing
to a select
number of
students.

q4.10
Both

q4.10_explain
Although Lexi's
strategy proves
that she has a
solid
understanding
of arithmetic
and
computation, I
would also be
pleased to see
Ariana's
response
because it
demonstrates a
problem-solving
approach that
would likely
prove useful in
other
applications.

Score

Comment

B2–S4
V
q4.3
Ariana

q4.3_comment
Lexi has
learned how to
manipulate the
mathematics of
the subtraction,
but Ariana has
explained the
reasoning
behind her work
better.

q4.6
5

q4.7
7

q4.7_explain
Some children
lose track when
they are
subtracting and
they forget how
much they
borrowed, and
which column
they borrowed
from or which
column they
lent the
numbers too.
They may not
know whether
they borrowed
100, or 10 when
they borrowed
1.

q4.8
5

q4.9
10

q4.9_explain
Ariana's method
keeps a running
account of what
has been
deleted, and how
much is left
before we delete
anymore
numbers.

q4.10
Both

q4.10_explain
Every child
learns
differently, and
the more
approaches a
child uses to
solve a
problem, the
better their
understanding
will be of the
entire concept
of numbers and
their relation to
subtraction
problems.

Score

Comment

q4.3_comment
Ariana used
many different
equations to
find the answer
when Lexi used
the easy
method.

q4.6
10

q4.7
7

q4.7_explain
I think that
Lexi's approach
was what they
were taught
how to do but
probably a few
of the children
would make
simple errors.

q4.8
0

q4.9
0

q4.9_explain
Because they
probably weren't
taught how to do
this approach
and there are so
many steps to
this approach
that somewhere
along the line
the might make
a mistake.

q4.10
Lexi's

q4.10_explain
This is the
standard
method of
solving
subtraction
problems. This
is what will help
them when they
are doing
division.

Score

Comment

U
q4.3
Ariana

B2–S4
T
q4.3
Lexi

q4.3_comment
She does it in
the way I was
taught and I
find it to be a
wonderful great
way. Lexi will
probably get
the right answer
more often than
Ariana

q4.6
6

q4.7
4

q4.7_explain
Because a lot
of errors can
come up with
Lexi's way.
You might
borrow from the
tens column
wrong and right
down the right
number.

q4.8
4

q4.9
4

q4.9_explain
Because
Ariana way is
a little easier
and people
can round
numbers to
what they
can subtract.

q4.10
Ariana's

q4.10_explain
If you use
Ariana's way you
are most likely
to get to the at
least around the
right answer.
And if kids are
using their own
methods then
their
understanding is
going to be
greater.

Score

Comment

B2–S4
Solutions for Training Exercises
Exercise Score

Comment

A

2

“Lexi may be just doing a problem the way she has always done it and not understanding why.”
This quote clearly indicates that respondent recognizes that Lexi may not understand what she
is doing.

B

0

Respondent states that Lexi understands and seems to think that the algorithm is easy to
understand.

C

0

Respondent equates correct execution of the procedure with understanding: “Both ways are
fairly simple and easy to understand.”

D

1

Respondent writes of Ariana’s “subtracting in a horizontal manner which is different from rote
learning.” Without stating that Lexi’s way was learned by rote, she implies it by the previous
statement.

E

0

Respondent, in equating borrowing with understanding, suggests that Lexi understands the
procedure she is using.

F

0

Respondent expresses no doubt that Lexi understands what she is doing.

G

2

Respondent expresses doubt that Lexi understands the algorithm.

B2–S4
Exercise Score

Comment

H

1

Respondent emphasizes that Ariana has good understanding of place value. She does not
state that Lexi does not understand place value, but her comment “know the 6 in 635
represents 600 not just 6” indicates that she doubts Lexi’s understanding.

I

0

Respondent indicates that Lexi understands what she is doing.

J

1

In writing that “Ariana was able to completely break down the problem” and that she
understands “every aspect of what she subtracted,” the respondent hints that Lexi may not
understand every aspect of what she subtracted.

K

0

The respondent, although noting that Ariana has the better understanding, gives no indication
that she doubts Lexi’s understanding.

L

2

The respondent refers directly to the possibility that Lexi may not understand what she is
doing.

M

0

The respondent suggests that Lexi understands what she is doing.

Z

0

Even though the respondent chose Ariana as having the greater understanding, she states
that Lexi shows “great understanding” and indicates that Lexi’s is a failsafe way to solve
problems.

Y

2

Although this response has troubling aspects, the respondent does recognize that one can
correctly execute a procedure without understanding it.

B2–S4
Exercise Score

Comment

X

1

The respondent appreciates Ariana’s approach and suggests that it will support children in
developing concepts but never directly states that Lexi may not understand the approach she
is using.

W

0

The respondent states that Lexi understands what she is doing.

V

1

The respondent notes that Ariana “explained the reasoning behind her work better,” indicating
that Lexi may not understand the reasoning behind hers. Although she points out why Lexi’s
way is hard to understand, she does not indicate whether a child who executes the procedure
correctly understands the underlying concepts.

U

0

The respondent does not indicate that Lexi may not understand.

0

The respondent states that Lexi’s approach is difficult to execute correctly but indicates that
correct execution of this procedure indicates understanding. Her last statement shows only
that she thinks children who use their own methods understand better than others, not that
she doubts Lexi’s understanding.

T

IMAP Results for Belief 2 Segment 4
Score
0
1
2
Total

Pre

n
146
4
9
159

Post
%
92%
3%
6%

n
83
24
52
159

%
52%
15%
33%

B2-S8
Rubric for Belief 2—Segment 8
Belief 2
One’s knowledge of how to apply mathematical procedures does not necessarily go with understanding of the underlying
concepts.
Description of Rubric
In Item 8.1, the respondents rank four fraction items, including “Understanding 1/5 X 1/8,” in terms of their relative difficulties
and explain their ranking. This rubric is based on Item 8.4, in which respondents are asked to respond to the question “In
question 8.1, we asked you to rank the difficulty of understanding 1/5 x 1/8. By understand, were you thinking of the ability to
get the right answer? [Select yes or no]. Please explain your response.” In the latter item, the respondents discuss what they
think “to understand multiplication of fractions” means. We interpret their responses to the two items as providing confirming
or disconfirming evidence of this belief according to whether the respondents (a) consistently draw distinctions between
understanding fraction multiplication and performing procedures (highest score) or (b) conclude that a student who can
perform a procedure understands it (lowest score). Middle scores go to two types of respondents: (a) those who provide
clear evidence of the belief in one item but disconfirming evidence of the belief in the other item (we consider that these
respondents hold the belief, albeit fragilely; that is, although they provide evidence of the belief in one item, it is contextdependent in that they will provide disconfirming evidence of the belief on another item); (b) those who provide vague
responses to both items so that determining whether these respondents provide confirming or disconfirming evidence of the
belief is difficult.
Respondents who receive the lowest score may fail to recognize that understanding fraction multiplication requires more than
performing a procedure. Such respondents may view mathematics as following rules without reason. This response differs
from the response of one who states that anyone who can perform the procedure of fraction multiplication must necessarily
understand the underlying concepts of that procedure. In our scoring, however, we score both these types of responses 0.
The reliability on scoring this rubric tends to be lower than on most rubrics, because the scorers must interpret the language
used and sometimes make inferences not required in other rubrics. The readers are advised to spend extra time discussing
all examples and training exercises carefully, discussing aloud their rationales for the scores they have given.

8.1 Place the following four problems in rank order of difficulty for children to understand, and explain
your ordering (you may rank two or more items as being of equal difficulty). NOTE. Easiest = 1.

Please explain your rank:
a) Understand

Select Rank

Please explain your rank:
b) Understand

Select Rank

Please explain your rank:
c) Which fraction is larger,
are they same size?

, or

Select Rank

d) Your friend Jake attends a birthday
party at which five guests equally share a
very large chocolate bar for dessert. You
attend a different birthday party at which
eight guests equally share a chocolate bar
Select Rank
exactly the same size as the chocolate bar
shared at the party Jake attended. Did Jake
get more candy bar, did you get more
candy bar, or did you and Jake each get
the same amount of candy bar?

Please explain your rank:

Submit

Consider the last two choices:
___ c) Which fraction is larger,

, or are they same size?

___ d) Your friend Jake attends a birthday party at which five guests equally share a very large chocolate bar for dessert. You
attend a different birthday party at which eight guests equally share a chocolate bar exactly the same size as the chocolate bar
sharedat the party Jake attended. Did Jake get more candy bar, did you get more candy bar, or did you and Jake each get the same
amount of candy bar?
8.2

Which of these two items did you rank as easier for children to understand?

Item c is easier than Item d.
Item d is easier than Item c.
Items c and d are equally difficult.
Please explain your answer.

Submit

8.3. In a previous question, you were asked to rank the difficulty of understanding
ability to get the right answer?
Yes
No
Continue

By understand, were you thinking of the

8.4 On the last question you indicated that you were thinking about understanding as "getting the right answer." Were you also
thinking of anything else? Please explain.

Submit

B2-S8
Rubric Scores

0. Responses scored 0 indicate that respondents think of only the procedure for multiplying fractions although they are asked to
rank the item on the difficulty of understanding 1/5 X 1/8. In their responses, these students do not distinguish between
ability to perform this procedure and understanding of the underlying concepts.

1. Responses scored 1 show some recognition that ability to perform procedures does not necessarily indicate understanding of
underlying concepts, but this distinction is fragile. That is, the respondents may mention conceptual understanding in one
part of the response but mention only procedures in a different part.

2. Responses scored 2 indicate that understanding of the underlying concepts does not necessarily follow from ability to

perform procedures. The respondents consistently distinguish between understanding concepts and performing procedures.

B2-S8
Scoring Summary
Read responses to Item 8.4 first; then read response to Item 8.1b.
Score

0

1

Rubric details
•

Responses to 8.4 AND 8.1b refer to being able to perform the procedure [procedures, procedures].

•

Either 8.4 or 8.1b refers only to being able to perform the procedure, AND the other response (8.4 or 8.1b)
is too vague to interpret [procedures, vague].

•

8.4 AND 8.1b are both too vague to determine whether the respondent is referring to procedures or
concepts. [vague, vague].

•

Either 8.4 or 8.1b indicates that the student is (a) thinking of conceptual understanding OR (b) making a
distinction between conceptual and procedural understanding, AND the other response (8.1b or 8.4) refers
only to being able to perform the procedure [concepts, procedures].

•

Either 8.1b or 8.4 is too vague to interpret, AND the other response indicates that the student is (a) thinking
of conceptual understanding OR (b) making a distinction between conceptual and procedural understanding
[concepts, vague].

•

Responses to both 8.1b AND 8.4 indicate that the student is (a) thinking of conceptual understanding OR
(b) making a distinction between conceptual and procedural understanding [concepts, concepts].

2

Comments on Scoring
The words vague, concepts, and procedures in the brackets above are to help the scorer label each response separately
and then find the rubric score. For example, if the response in 8.1b is vague and the response in 8.4 mentions only
procedures, then the overall response is labeled [procedures, vague] and, thus, is scored 0. If the response in 8.1b
includes either mention of conceptual understanding or a distinction between procedures and concepts and the response
in 8.4 is vague, then the overall response is labeled [concepts, vague] and, thus, is scored 2.

B2-S8
Examples
1
q8.4
if a child understands a problem then they get
the correct answer

q8.1b
simple multiplication

Score
0

Comment
Respondent refers only to the procedure.
[procedures, procedures].

q8.1b
This problem is easier for children
than addition. It's multiplication
and you multiply, no tricks

Score
0

Comment
Response 8.4 is vague (for example, one could ask what the
respondent means by using the correct concepts), and the
response in 8.1b refers only to procedures.[vague, procedures].

q8.1b
I think this is easier than the first
one because a child can just
multiply straight across where in
addition there are more steps

Score
1

Comment
Although Response 8.4 appears to refer to concepts, the
response in 8.1b mentions only procedures.
[concepts, procedures].

q8.1b
Multiplication just is a hard
concept to grasp.

Score
1

Comment
Insufficient details given in either response to determine what the
respondent means by the term concept [vague, vague].

q8.1b
I think this would give students a
hard time. Understanding what
1/5 of 1/8 is may be a hard
concept.

Score
2

Comment
Response 8.4 seems to refer to concepts and 8.1b definitely
refers to the concept.
[concepts, concepts].

2
q8.4
When I was thinking of "understanding," I was
thinking of knowing how to do the problem, or
using the correct concepts.

3
q8.4
I thought of understanding in being able to see
what the problem was asking and then possible
ways to solve the problem

4
q8.4
Getting the concept of multiplying one number
times another number

5
q8.4
No, I was thinking that the meaning of the
problem is what would be difficult to understand

6
q8.4
I wasn't at all thinking about being able to do the
algorithm correctly. If that was all that was
involved, the multiplication would be easier than
the addition problem. I was thinking of truly
understanding what 1/5 x 1/8 really means.

q8.1b explain
Knowing what multiplication of
fractions really means is tricky!

Score
Comment
2
In 8.4 the respondent distinguishes between understanding
procedurally and conceptually and in 8.1b appears to talk about
concepts (the interpretation is confirmed by the response in 8.4).
[concepts, vague].

B2-S8
Training Exercises—Set 1
A
q8.4
also of the ease of the
multiplication algorithm

q8.1b explain
multiplying straight across
might be easier

Score

Comment

q8.1b explain
multiplication of fractions
is one of the hardest
concepts when working
with fractions.

Score

Comment

q8.1b explain
The method used to solve
this problem is easier to
understand and solve.

Score

Comment

q8.1b explain
No common denominator
needs to be found, only
multiplication of the two
denominators.

Score

Comment

B
q8.4
understanding what
exactly the problem is
asking is different that
"getting the right answer"
b/c you can memorize
how to do the problem
without knowing why you
are doing it.

C
q8.4
Yes I was thinking about
understanding on how to
change the equation
around in order for a child
to be able to compute the
answer.

D
q8.4
Knowing why we add, and
how to add is more
important than getting the
right answer. Once a
child fully knows why he
is doing what he is doing,
the correct answer should
eventually follow.

B2-S8
E
q8.4
I was thinking that the
meaning of the problem is
what would be difficult to
understand.

q8.1b explain
The meaning of this
problem is what I think
would give students a
hard time. Understanding
what 1/5 of 1/8 is may be
a hard concept.

Score

Comment

q8.1b explain
I think that they will know
that they need to multiply
across the top and then
across the bottom

Score

Comment

F
q8.4
to get the right answer
they also need to have a
understanding of how
they got it.. so when I
was thinking it was both
getting the right answer
and also understanding..
better for them to
understand the concept
then to always get the
right answer

B2-S8
Training Exercises—Set 2
G
q8.4
I was thiking about the
child understanding how
to take a fraction of a
fraction. How do you take
something is is already a
fraction of a whole and
then take a fraction of
that. This is something
that must be taught
visually in order to the
point across.

q8.1b explain
This one is most difficult
because it is very hard to
consider a fraction of a
fraction. The simple
algorithm is very
deceptive when solving
this problem because it
may be easier to get the
answer than adding the
two but it may be more
difficult to conceptualize.

Score

Comment

q8.1b explain
I think it is easy to
understand when
multiplying fractions, one
just has to multiply
across, unlike adding or
subtracting fractions.

Score

Comment

q8.1b explain
multiplying fractions
create confusion

Score

Comment

q8.1b explain
This would be the easiest
if the children know
multiplication.

Score

Comment

H
q8.4
I was thinking of the steps
the student would have to
know to solve the problem
and see if the student
would be capable of
solving it.

I
q8.4
understanding is simiply
comprehending a
concept, not coming up
with the correct answer.

J
q8.4
Yes, also about what the
multiplication of fraction
means, how when you
multiply fractions, the
number gets smaller.

B2-S8
K
q8.4
'About the concept of
multiplying

q8.1b explain
multiplying fractions
creates confusion

Score

Comment

q8.1b explain
I believe that it is
more simple than
adding fractions.

Score

Comment

q8.1b explain
'This problem is simple if
the understand
multiplication.

Score

Comment

q8.1b explain
'Multiplying fractions is an
even more difficult
concept than addition and
subtraction. This problem
uses more logic, and the
student must know the
"rules" for multiplying.

Score

Comment

L
q8.4
'about the concept of
multiplying

M
q8.4
'I actually thought about
the understanding of why
they got the answer but I
don't think that would be
an easy concept to grasp
why.

N
q8.4
'Conceptually, I think that
it is more important for the
student to understand
why he/she arrived at that
answer. Even if the
problem was wrong, when
the logic is understood,
the student will ultimately
be lead to the answer.

B2-S8
Training Exercises—Set 3
Z
q8.4
i was thinking about
whether the child would
know what the problem is
even asking. what 1/5 *
1/8 means.

q8.1b explain
this problem i think would
be very difficult for
children to solve, first of
all its a multiplication
problem and im not sure if
young children thoroughly
understand multiplication
yet, and next its also in
fractions. two very
difficult things for children

Score

Comment

q8.1b explain
I think this is easier
because they can just
multiply the numerators
and then the
denominators and get the
answer

Score

Comment

q8.1b explain
multiplication seems hard

Score

Comment

Y
q8.4
In order to get the right
answer the child will have
to know how to get the
right answer. So i was
also thinking about the
method that they would
need to go about.

X
q8.4
understanding the
concept of multiplying
fractions.

B2-S8
W
q8.4
he might be able to get
the right answer but that
does not mean he knew
how he got there. he
wouldnt be able to explain
it on his own. he cant use
what he knows to do
another one thats a little
harder

q8.1b explain
simple multiplication

Score

Comment

q8.1b explain
I believe this to be the
simplest because I think
children will know that
when multiplying fractions
you just multiply right
across

Score

Comment

q8.1b explain
Multiplication of fractions
would be the hardest
because I think the child
will be unsure of what is
what.

Score

Comment

q8.1b explain
conceptual and visual

Score

Comment

V
q8.4
yes, I was thinking if the
child would be able to
understand why you
simply multiply across
rather then finding a
common denominator

U
q8.4
I was thinking of how the
child may not understand
which numbers they must
multiply and how to
multiply them.

T
q8.4
Understanding is a better
goal then getting the
answer right, this should
be the first priority

B2-S8
Solutions for Training Exercises
Exercise Score
A

Comment

0

Both Responses 8.4 and 8.1b refer to the procedure [procedures, procedures].

B

2

The respondent distinguishes between performing procedures and understanding
underlying concepts in both 8.4 and 8.1b. She does not mention procedures [concepts,
concepts].

C

0

The respondent mentions computing and the "method used to solve this problem" in 8.4
and 8.1b but does not mention understanding of underlying concepts [procedures, vague].

D

1

The respondent mentions the role of understanding why in 8.4 but mentions only the
procedure in 8.1b. Note that although the 8.4 response appears to refer to Item a rather
than Item b, the focus is on understanding instead of procedures [concepts, procedures].

2

Response 8.4 is not well developed (that is, determining what the respondent means by
"meaning of the problem" is difficult), but in 8.1b the respondent explicitly states that
understanding the multiplication concept may be difficult [concepts, vague].

1

Response 8.4 appears to be reasonably well developed (the respondent seems to
distinguish between the procedure and the concept), but in 8.1b the respondent mentions
that multiplication means multiplying numerators and denominators [concepts,
procedures].

2

The respondent discusses concepts and distinguishes between concepts and procedures
in 8.4 and discusses understanding fraction multiplication conceptually in 8.1b [concepts,
concepts].

E

F

G

B2-S8
Exercise Score

Comment

H

0

Both Responses 8.4 and 8.1b refer to the procedure [procedures, procedures].

I

2

The respondent distinguishes between performing procedures and understanding the
underlying concept in 8.4; Response 8.1b is vague [concepts, vague].

J

1

The respondent mentions the role of understanding why in 8.4 but mentions only the
procedure in 8.1b [concepts, procedures].

K

1

The responses are brief and unclear in whether referring to procedures or concepts [vague,
vague].

L

0

Although in 8.4 the respondent refers to the concept of multiplying, no details to explain the
term concept are given (thus it is vague); in 8.1b the procedure is mentioned [vague,
procedures].

M

1

The respondent mentions the role of understanding why in 8.4 but mentions only the
procedure in 8.1b [concepts, procedures].

N

2

The respondent distinguishes between performing procedures and understanding the
underlying concept in 8.4; however, the response for 8.1b appears to be conflictive, so the
response is categorized as vague [concepts, vague].

Z

2

In 8.4 the respondent mentions the meaning of multiplication and in 8.1b mentions a global
difficulty of understanding multiplication and fractions. We scored this response as a weak
2 [concepts, vague].

B2-S8
Exercise Score

Comment

Y

0

The respondent mentions the method to get the right answer in 8.4, , seeming to refer to
the method of knowing what to multiply instead of to some conceptual method, then also
mentions the method of multiplying straight across in 8.1b [procedures, procedures].

X

1

Response 8.1b is vague. The response overall is too brief for the intention of the
respondent to be discerned [vague, vague].

W

1

Response 8.4 is reasonably well developed, but only the ease of the procedure is
mentioned in 8.1b [concepts, procedures].

V

1

Although Response 8.4 includes a mention of why, the thrust of the argument is about
"simply multiplying straight across"; for 8.1b the respondent also mentions only multiplying
straight across [concepts, procedures].

U

0

In 8.4 the respondent seems to be referring to the procedure, and 8.1b is confusing
[procedures, vague].

2

In this brief response, the respondent distinguishes between understanding and getting
correct answers; the response in 8.1b supports (albeit weakly) the response in 8.4
[concepts, vague].

T

IMAP Results for Belief 2 Segment 8
Score
0
1
2
Total

Pre

n
104
45
10
159

Post
%
65%
28%
6%

n
78
56
25
159

%
49%
35%
16%
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Rubric for Belief 3 — Segment 4
Belief 3
Understanding mathematical concepts is more powerful and more generative than remembering mathematical
procedures.
Description of Rubric
This rubric is designed to assess whether the respondent believes that Ariana’s conceptual approach will be
more generative than Lexi’s algorithmic approach. By a generative approach we mean one that is used with
great success and gives rise to future conceptual development. One indicator of this belief, in our interpretation,
is the success rate that respondents predict for the two approaches. Respondents who expect a higher
success rate for those using Ariana’s approach are seen as providing some evidence of the belief. Another
indicator of this belief is which strategies the respondent would like to have children in his or her classroom use.
Those who would like Ariana’s approach used indicate that they perceive this to be a generative strategy. The
respondent’s choice of the child having the greater understanding was used only to discriminate between the
top two scores.
Our reliability in coding for this rubric was high because coding is fairly objective. Occasionally a respondent’s
comments contradict her response to another question. In these cases a more subjective analysis is in order,
and the coder must consider which response to use in coding.

4. Here are two approaches that children used to solve the problem 635 – 482.
Lexi

Ariana
5613

5
– 482
153

635 – 400 = 235
235 – 30 = 205
205 – 50 = 155
155 –
2 = 153
482

Lexi says, "First I subtracted 2 from 5 and got 3. Then I
couldn't subtract 8 from 3, so I borrowed. I crossed out
the 6, wrote a 5, then put a 1 next to the 3. Now it's 13
minus 8 is 5. And then 5 minus 4 is 1, so my answer is Ariana says, "First I subtracted 400 and got 235. Then I
subtracted 30 and got 205, and I subtracted 50 more and
153."
got 155. I needed to subtract 2 more and ended up with
153."
4.1 Does Lexi's reasoning make sense to you?
Yes

No

4.2 Does Ariana's reasoning make sense to you?
Yes

4.3. Which child (Lexi or Ariana) shows the greater mathematical understanding?
Lexi
Why?

Ariana

No

4.4 Describe how Lexi would solve this item: 700 – 573.

4.5 Describe how Ariana would solve this item: 700 – 573.

Click on Submit when you are ready to submit your answers and continue.
Submit

Question 4 (continued)
Here are those two approaches again so that you can refer to them to finish this section.
Lexi

Ariana
5613

5
– 482
153

635 – 400 = 235
235 – 30 = 205
205 – 50 = 155
155 –
2 = 153
482

Lexi says, "First I subtracted 2 from 5 and got 3. Then I
couldn't subtract 8 from 3, so I borrowed. I crossed out
the 6, wrote a 5, then put a 1 next to the 3. Now it's 13
minus 8 is 5. And then 5 minus 4 is 1, so my answer is Ariana says, "First I subtracted 400 and got 235. Then I
subtracted 30 and got 205, and I subtracted 50 more and
153."
got 155. I needed to subtract 2 more and ended up with
153."

For the remaining questions, assume that students have been exposed to both approaches.
4.6 Of 10 students, how many do you think would choose Lexi's
approach?
of 10 students would choose Lexi's approach.
4.7 If 10 students used Lexi's approach, how many do you
think would be successful in solving the problem 700 – 573?
of 10 students would be successful.
Explain your thinking.

4.8 Of 10 students, how many do you think would choose
Ariana's approach?
of 10 students would choose Ariana's approach.
4.9 If 10 students used Ariana's approach, how many do you
think would be successful in solving the problem 700 – 573?
of 10 students would be successful.
Explain your thinking.

4.10 If you were the teacher, which approach would you prefer that your students use?
Choose one of the following

Please explain your choice.

Submit
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Rubric Scores

0. Responses scored 0 indicate that remembering the standard procedure Lexi uses will be more generative than using Ariana’s

conceptual approach. Respondents state that children will be successful when using the procedure. They state that Ariana’s
approach is confusing and that children will be unsuccessful when using it. They want children to use the standard algorithm and
avoid Ariana’s approach.

1. Two types of responses are scored 1.

Respondents who state that children will be nearly equally successful in using Ariana’s
and Lexi’s approaches but prefer that children use Lexi’s score 1. Although they acknowledge that students might use Ariana’s
with success, our interpretation is they do not see her approach as powerful because they do not want their students to use it.
Some see Ariana’s as the back-up strategy for students who cannot learn the standard algorithm, instead of seeing it as the more
powerful of the two approaches.
The other respondents who score 1 state that children using Lexi’s approach will be more successful than those using Ariana’s.
Some of these respondents are impressed with Ariana’s strategy and state that it is quite difficult. They do not, however, indicate
that the conceptual approach is more generative and powerful than the standard procedure. They would allow the conceptual
approach to be used in their classrooms (along with the procedure), indicating that they see it as having some power or
generativity.

2. Two types of responses are scored 2.

Respondents who choose either Lexi or Ariana as having the better understanding and
think children using these strategies will be equally successful score 2. They see the conceptual approach as being equivalent in
power and generativity to the standard algorithm. They would like to have both approaches in their classroom, often stating that
one approach will suit some students whereas a different approach will suit other students.
The other response that is scored 2 is from those who choose Lexi as having the better understanding but state that children will
be more successful in using Ariana’s approach than in using Lexi’s. Thus, they suggest that the standard algorithm is more
powerful than the conceptual approach, but they also see the conceptual approach as being generative. They also would like
both strategies to be used in their classroom, and some state that Ariana’s approach should precede Lexi’s.

3. Responses scored 3 indicate that Ariana has the better understanding and that children will be more successful using her

approach than using Lexi’s. Some respondents prefer that children use Ariana’s; others would allow both. These responses
show strong evidence that the conceptual nature of Ariana’s approach will be powerful and generative. Some respondents note
that Ariana thinks about the whole quantity instead of thinking about the digits separately, as Lexi does.
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Scoring Summary
Score

0

1

2

3

Rubric details
4.3 Either Lexi or Ariana
Compare 4.7 and 4.9: Lexi’s is seen as being easier than Ariana’s.
4.10 Prefer to have children use Lexi’s approach
A. 4.3 Either Lexi or Ariana
Compare 4.7 and 4.9: Lexi’s and Ariana’s approaches are seen as being about the same.
4.10 Prefer Lexi’s
•

B. 4.3 Either Lexi or Ariana
Compare 4.7 and 4.9: Lexi’s is seen as being easier than Ariana’s.
4.10 Both
A. 4.3 Either Lexi or Ariana
Compare 4.7 and 4.9: The two approaches are seen as being about (within 1) the same.
4.10 Both
B. 4.3 Lexi
Compare 4.7 and 4.9: Ariana’s easier than Lexi’s
4.10 Both
• 4.3 Ariana
Compare 4.7 and 4.9: Ariana’s easier than Lexi’s
4.10 Both or Ariana’s

Comments on Scoring
In answering Items 4.7 and 4.9, respondents sometimes fail to recognize that the number they select is meant
to be out of 10 students and think that it is out of the number of children they predicted (in 4.6 and 4.8,
respectively) would choose the strategy. Their error is usually obvious to the coder. Looking at the numbers is
helpful, but be careful in doing so.
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Examples
1
q4.3
Lexi

2
q4.3
Lexi

q4.3_comment
“She put it in
the right format
and subtracted
the right way,
borrowing from
the right
numbers.”

q4.6
10

q4.7
10

q4.7_explain
Because it is
easier to see
and understand
and as long as
they understand
the process of
borrowing and
subtracting
single digits
from right to
left.

q4.8
0

q4.9
0

q4.9_explain
because it is
too
complicated
with too many
difference
numbers.

q4.10
Lexi’s

q4.10_explain
it’s easier to
understand and
see with two
numbers instead
of the 8 Ariana
used.

Score
0

Comment
Ariana’s approach is
considered to be
significantly more
difficult than Lexi’s
and not worth
pursuing.

(Scored re Rubric Detail 1A)
q4.3_comment
'Because lexi
knows to borrow
from either the
tenths or
hundredths
place in order to
get the correct
answer.

q4.6
7

q4.7
5

q4.7_explain
'I think 7 would
use it because
most were
probably taught
this way so
they would
approach it in
this way. 5
would get it
right because a
couple of kids
would get
messed up
when borrowing
from the
hundredths for
the tenths spot.

q4.8
3

q4.9
2

q4.9_explain
'If the children
are comfortable
with this
method, there
are less steps
to follow for the
answer. 2 I
think would get
it right because
again there are
less steps to
follow and the
subtraction I
think is easier
to accomadate
what they feel
most
comfortable

q4.10
'Lexi's

q4.10_explain
'I would rather teach
this because when the
students get to higher
grade levels, this
approach I believe
would be used the
most. If students in
my class had trouble
with lexi's approach
then i would teach
ariana's as a back up.
Also once the numbers
in the problem gets
larger than the more
steps it would take for
doing it and also
scrath paper
space(ariana's
approach).

Score
1

Comment
Children’s
success rates on
Lexi’s and
Ariana’s
strategies about
the same. We
assumed that
respondent felt
that 5 out of 7
students would get
Lexi’s correct and
2 out of 3 would
get Ariana’s
correct.
Respondent
preferred that
Lexi’s strategy be
used in her
classroom.
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3

(Scored re Rubric Detail 1B)

q4.3
Ariana

4
q4.3
Ariana

q4.3_comment
breaks the
problem down
into four
problems,
making it easier
for her to
subtract. This
estimation of
the problem and
combination of
the numbers
means she
knows how to
break stuff
down.

q4.6
7

q4.7
9

q4.7_explain
I think this is
the easiest
way to solve a
problem for a
child and that
9 out of 10 will
get it right.

q4.8
3

q4.9
1

q4.9_explain
I think too
many
students
would be
confused on
how to break
down the
number into
hundreds,
tens and
ones and
many would
lose their
attention or
train of
thought.

q4.10
Both

q4.10_explain
I think both of
these approaches
are useful to
students. Lexi’s
approach is
simple and
straightforward. I
also think Ariana’s
approach to using
estimation is
helpful to student
and will be
especially helpful
in their later math
classes.

Score
1

Comment
Ariana’s approach is
considered to be
significantly more
difficult than Lexi’s,
but it is at least
being given “air
time” in the
classroom

(Scored re Rubric Detail 2A)
q4.3_comment
'She reasoned
out why she
took each step
that she did.
Her method was
also less
complicated
than Lexi's
which could get
very confusing.

q4.6
7

q4.7
7

q4.7_explain
'Because he
approach is
simple
subtraction,
its her
discription of
it that is
confusing.

q4.8
5

q4.9
5

q4.9_explain
'Her method
looks more
complicated
and drawn
out, when it
really is
simple. But I
think
stusents
automatically
go towards
the simpler
looking
problems.

q4.10
Both

q4.10_explain
'I think that it
is important
that the
students
understand
the reasoning
behind both of
the problems.
They need to
know that
there is more
than oine way
to solve this
type of
problem and
the reasoning
behind each.

Score
2

Comment
This respondent
indicates that
children using Lexi’s
and Ariana’s methods
will be equally
successful (7/7 vs.
5/5). She would like
both approaches used
in her classroom.
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5

(Scored re Rubric Detail 2B)

q4.3
Lexi

q4.3_comment
Ariana’s
approach
demonstrates
her ability to
manipulate
numbers and
break the
problem down to
make it easier
for her to
compute, but
Lexi’s approach
seems to
demonstrate,
like Chris’ a
solid
understanding
of computation
and arithmetic.

q4.6
8

q4.7
7

q4.7_explain
They should
all have the
concrete
mathematical
knowledge to
complete the
problem as
Lexi did,
some may
have
difficulty
completing
the multi-step
arithmetic in
the way that
Lexi did.

q4.8
2

q4.9
9

q4.9_explain
Ariana’s
approach
breaks the
problem down
into simple
subtraction
which should
be easier for
students to
complete.
However it is
likely that the
manner in
which Ariana
broke down
the problem
may prove to
be confusing
to a select
number of
students.

q4.10
Both

q4.10_explain
Although Lexi’s
strategy proves
that she has a
solid
understanding of
arithmetic and
computation, I
would also be
pleased to see
Ariana’s response
because it
demonstrates a
problem-solving
approach that
would likely prove
useful in other
applications.

Score
2

Comment
Response includes
praise for Ariana’s
method in the sense
that it is easier for
children to execute
and it will be given
“air time” in the
classroom. This
response does not get
the top score because
Lexi is considered to
have greater
understanding.

6
q4.3
Ariana

q4.3_comment
although both can
complete the
problem with
flying colors,
Ariana can
subtract bigger
numbers like 235
– 30 and 205 –
50, while Lexi’s
hardest problem
was subtracting 8
from 13

q4.6
5

q4.7
5

q4.7_explain
Lexi’s
strategy is
more difficult
in that you
have to
borrow.
Some may
not
understand or
forget.

q4.8
5

q4.9
7

q4.9_explain
if the children
take things
one at a time
they prove to
be successful.
Ariana’s
approach
takes even
familiar
numbers that
are easier to
subtract.

q4.10
Both

q4.10_explain
I wouldn’t know
which
procedure
works best in
the mind of a
child without
exposing them
to both
methods.

Score
3

Comment
Ariana’s approach is
considered the
superior approach in
all regards. Ariana
is given higher
regard for her
understanding; her
strategy will be used
more successfully
and will be given “air
time” in the
classroom.
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Training Exercises—Set 1
A
q4.3
Ariana

q4.3_comment
Lexi does not
show that she
nows that she
is trying to
subtract 30
from 80 or that
she is
borrowing 100.

q4.6
3

q4.7
3

q4.7_explain
I think many
of the
students
would forget
to borrow the
100 from the
700 and
reach an
answer of
227.

q4.8
7

q4.9
7

q4.9_explain
q4.10
I think if the Ariana
children are
able to
subtract
with tens
this is a
relatively
easy
problem.

q4.10_explain
I think this
demonstrates
a greater
mathematical
understanding
and is not
simply
procedural. I
would want
students to be
able to explain
this type of
reasoning
before moving
on to Lexi's
strategy.

Score

Comment

q4.3_comment
Lexi answered
the question
straight forward
and Ariana
used a more
detailed thought
process but
came up with
the answer.

q4.6
9

q4.7
8

q4.7_explain
Some kids
have
problems
trying to
borrow and
some just
reverse the
numbers and
subtract
anyway they
can.

q4.8
1

q4.9
5

q4.9_explain
more detailed
thought

q4.10_explain
easier to
understand

Score

Comment

B
q4.3
Ariana

q4.10
Lexi's
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C
q4.3
Lexi

q4.3_comment
I believe that
Lexi has the
knowledge on
borrowing and if
Ariana had that
knowledge then
these two would
be in the same
boat. Ariana
still needs to
take the steps
needed to
figure out the
problem but
Lexi has
learned of the
shortcut and
still knows how
to figure the
problem out
Ariana style but
can do it the
short way as
well.

q4.6
5

q4.7
10

q4.7_explain
I am not sure
of Lexi's age
group but
both of these
methods are
successful
methods and
by choosing
this method
these
children
would finish
the problem a
lot quicker.

q4.8
5

q4.9
10

q4.9_explain
Again I am
not sure of
the age but
this method
is successful
as well and
as long as
the students
follow the
steps
correctly they
will finish the
problem fine.

q4.10
Both

q4.10_explain
To learn I would
prefer that they
use Ariana's
approach because
it shows the
children the math
that is involved in
real subtraction.
Once they have
that method down I
would like them to
learn to borrow. I
know that when I
learned to borrow
my teacher called
it stealing not
borrowing. I
wasn't quite sure
where it came from
but after using the
method for some
time I felt more
comfortable and
could figure out
when I was doing
the problem wrong.
I feel that I was a
pretty average
student and that
most children
would probably
learn the same
way as I did.

Score

Comment
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D
q4.3
Lexi

q4.3_comment
she
understands
the borrowing
method

q4.6
8

q4.7
7

q4.7_explain
some have
problems with
borrowing and
some forget
to carry or
subraact the
one they
have
borrowed ,
just simple
mistakes

q4.8
2

q4.9
1

q4.9_explain
doing so
much work
for the one
problem, may
get messy,
allowing for
error

q4.10
Both

q4.10_explain
it is necessary
that they know
more thatn one
approach on how
to solve a problem

Score

Comment

q4.3_comment
lexi borrows
and subtracts
correctly and
gets the correct
answer quickly.
ariana gets the
correct answer
but there are
way too many
steps involved

q4.6
10

q4.7
7

q4.7_explain
i think some
kids will
forget to
borrow twice

q4.8
0

q4.9
1

q4.9_explain
ariana's
method takes
to many
steps and
you have to
think about
rounding, etc

q4.10
Lexi's

q4.10_explain
lexi's format is the
easiet to see and
understand. you
can borrow right on
the paper.

Score

Comment

q4.3_comment
i believe that
the simplier the
method the
easier it will be
to understand
similar types of
problems

q4.6
7

q4.7
10

q4.7_explain
q4.8
i think that if the
3
students
understand the
borrowing
concept they
should be
successful at
answering this
question

E
q4.3
Lexi

F
q4.3
Lexi

q4.9
10

q4.9_explain
i think that if the
students
understand this
concept they
should be able
to successfully
answer this
question.

q4.10
Lexi's

q4.10_explain
This is the most
common approach.

Score

Comment

B3–S4

G
q4.3
Ariana

q4.3_comment
because Lexi only
sees the digits as
separate numbers
and she doesn;t
understand what
they represent.
She sees 635 as 6
, 3, and 5 instead
of as the whole
number 635.
Ariana on the other
hand understands
what the numbers
mean.

q4.6
5

q4.7
6

q4.7_explain
because in
this
procedure
there is a lot
of room for
error.

q4.8
5

q4.9
9

q4.9_explain
because
there is less
room for error
since the
mental
subtraction
made easier

q4.10
q4.10_explain
Ariana' Because there is
s
less room for
error and it gives
meaning to the
problem

Score

Comment

H
q4.3
Aariana

q4.3_comment
'It seems that
Ariana has a
better
understanding
because she is
able to
manipulate the
numbers and
see what they
really stand for.

q4.6
6

q4.7
7

q4.7_explain
'I think that
because you
would have to
borrow all the
way from the
hundreds
place children
might make a
few mistakes
or not know
what to do.

q4.8
4

q4.9
8

q4.9_explain
'I think that
this approach
is easier for a
child to
understand
and not as
confusing to
them as Lexi's
approach.
There is less
room for errors
using this
approach.

q4.10
Both

q4.10_explain
'I would teach my
students Lexi's
approach first and
make sure that they
had a good grasp of
it. Then I would
teach them Ariana's
method. This method
is good when using
larger numbers it is
also faster. Before
teaching Ariana's
method I would make
sure that my students
had a good
understanding of
Lexi's method first
and what they are
actually doing when
borrowing.

Score

Comment

B3–S4

I
q4.3
Lexi

q4.3_comment
'ARIANA
PROBABLY
DOESN'T
UNDERSTAND
PLACE VALUE
BUT LEXI
MIGHT

q4.6
9

q4.7
7

q4.7_explain
'SOME
CHILDREN
GET
CONFUSED
WITH
BORROWING

q4.8
1

q4.9
9

q4.9_explain
'IT IS
BROKEN
DOWN
SIMPLY AND
THAT WILL
PROBABLY
CONFUSE
LESS
STUDENTS

q4.10
Both

q4.10_explain
'I THINK THAT A
CHILD SHOULD
DO HATEVER
WAY MAKES
MORE SENSE TO
THEM AND WHICH
THEY ARE MOST
SUCCESSFUL AT

Score

Comment

q4.3
q4.3_comment
Ariana 'Ariana has a
greater
mathematical
understanding
because she
can think the
whole problemn
through, while
Lexi
understands
how to
subtract.

q4.6
8

q4.7
7

q4.7_explain
'Most of the
children
would set up
the
subtraction
problem the
way Lexi did
because that
seems to be
the most
common way
taught. A
few of the
students will
probally add
73 to the
zeros instead
of subtracting
them.

q4.8
4

q4.9
5

q4.9_explain
This way just
seems like it
would
confuss the
children with
too many
subtraction
problems.

q4.10
'Lexi'
s

q4.10_explain
'I think for learning
the fundamentals
of math they
should master
Lexi's approach
first, and learn to
think it out as
Ariana did when
they are more
comfortable with
Lexi's method.
That way they can
check Ariana's
way with Lexi's
way to be sure
they got it

Score

Comment

J

B3–S4

K
q4.3
Lexi

q4.3_comment
'She knows how
to subtract and
borrow and
doesn't have to
separate
everything,
although it is
helful in
learning

q4.6
7

q4.7
10

q4.7_explain
'Because it is
pretty simple
and layed
out. The only
problem
would be a
mistake in
subtraction

q4.8
3

q4.9
8

q4.9_explain
'I think it
would be hard
for each new
problem for
the children
to break up
the numbers
randomly like
that

q4.10
Lexi’s

q4.10_explain
'I want them to
know how and
why to borrow and
subtract in a
quick and easy
way. Breaking
things up doesn't
teach them
borrowing etc

Score

Comment

q4.3
q4.3_comment
Ariana 'Because
Ariana shows
how she got to
the answer by
breaking the
number up and
subtracting it
by each of the
smaller
numbers,
whereas Lexi's
appraoch just
shows the
basics but does
not really show
how she got
there.

q4.6
7

q4.7
5

q4.7_explain
'I think this
appraoch is
simple
enough to
understand,
but I think
students
might get
confused on
the borrowing
factor and
also may
make
mistakes with
their
subtraction.

q4.8
3

q4.9
7

q4.9_explain
'I think most
students
might not use
this one
because it
seems like
more work,
but I think
they will be
able to
understand
the reasoning
behind it with
this and be
more likely to
get it correct.

q4.10
Both

q4.10_explain
'I would first like
them to learn
Ariana's because
it gives them the
reasoning why,
but I would after
like them to learn
Lexi's because it
will make doing
larger math
problems easier
and less time
consuming.

Score

Comment

L

B3–S4

Training Exercises—Set 2
Z
q4.3
Ariana

q4.3_comment
Lexi knows
"how" but I
don't know that
she knows
"why."
Ariana shows
she
understands by
subtracting the
values of each
number at each
step.

q4.6
6

q4.7
7

q4.7_explain
Because if
they don't
know why
they're doing
it, they
could make
lots of
mistakes
when
borrowing--or
if they don't
borrow.

q4.8
4

q4.9
8

q4.9_explain
They could
really
understand
what they are
doing but
could still
make
mistakes.

q4.10
Both

q4.10_explain
I'd like if they
started with
Ariana's method
which
shows greater
understanding
and only goes to
Lexi's when they
understand why
the procedure
works.

Score

Comment

q4.3
q4.3_comment
Ariana She
understands
how to break
the problem
down into
segments that
she can
comprehend.
Lexi just goes
through the
process
thought habit
rather than
actually
knowing why
she does what
she does.

q4.6
9

q4.7
9

q4.7_explain
Her way was
the way most
schools
teach it and
students
would just
automatically
start
borrowing.
One of ten
students
might make a
mistake if
they are not
quite
comfortable
with the
strategy yet.

q4.8
1

q4.9
9

q4.9_explain
It seems
unorthodox,
however is
very simple
to follow.
Nine would
get it right
because it
makes the
most sense
and a student
is less likely
to get lost.

q4.10
Both

q4.10_explain
Multiple methods
will give the
children the best
understanding
and since they
are effective, it is
a great asset to
be open minded
and realize that
many ways work.

Score

Comment

Y

B3–S4

X
q4.3
q4.3_comment
Ariana Lexi marches on as
if all the numbers
she were
subtracting were
from the ones place
value.

q4.6
8

q4.7
5

q4.7_explain
Subtracting
from round
100's can be
confusing.

q4.8
2

q4.9
5

q4.9_explain
I can't really
say -- I don't
think I've
figured out
this approach
when dealing
with 0's.

q4.10
Both

q4.10_explain
This is a
frustrating
question. How
can I possibly
answer if I don't
completly
understand both
approaches?

q4.8
1

q4.9
1

q4.9_explain
On paper it
looks like a
lot more
steps than
Lexi's
method.

q4.10
Lexi's

q4.10_explain
Just because in
Lexi's approach
I can teach my
students about
place values
that each
number has. At
least better than
Ariana's method

Score

Comment

W
q4.3
q4.3_comment
Ariana Though I am not
quite sure why
Ariana would
subtract like she
did, I think that her
way seemed more
advanced. But she
doesn't explain
herself very well I
had to conclude on
my own where she
was getting the
numbers from. LIke
she said, "I
subtracted 400 and
got 235. " If the
equation wasn't
there or if I just read
her explaination, my
question would be, "
But from what are
you subtracting 400
from? And would I
be able to do this
method if I had to
subtract from 0?"

q4.6
9

q4.7
6

q4.7_explain
Many
students still
have problem
borrowing
when there is
a 0 involved.

Score

Comment

B3–S4

V
q4.3
q4.3_comment
Ariana she was able to
break the
algorithem
down.

q4.6
10

q4.7
8

q4.7_explain
guess

q4.8
0

q4.9
3

q4.6
5

q4.7
5

q4.7_explain
it is because
the students
do not
understand
why they are
doing it and
in so they
can make
easy
mistakes

q4.8
5

q4.9
10

q4.9_explain
it is
confusing if
they are not
use to it

q4.10
Both

q4.10_explain
one is faster and
one shows a good
understandind of
what is going
down

Score

Comment

U
q4.3
q4.3_comment
Ariana although lexi's
way is more
defining,
ariana's way
make more
sense to me. i
think that she
understands
the place value
and the various
subtraction.
she could
understand to
use whatever is
left to subtract
the next
number. unlike
lexi's way, i
think ariana is
more
understandable.
lexi's way is
shorter(seems
like it) but i
don't think that
lexi understand
what she was
doing.

q4.9_explain
it is because
many
students will
think it is
harder when
using ariana's
way.
everybody
will be
successful in
doing this
because they
have less of
an error to
make
because the
problem is
visually
presented

q4.10
both

q4.10_explain
it is because
ariana can show
the student why
they are doing
subtraction and
that it is easier to
do. the students
can also learn
lexi's way
because her way
may seem shorter
and more
convenient for
some students. i
think that both
ways can benefit
the students
because each
students learning
is different and i
have to put that
in consideration
that i cannot just
use one method
for all the
students.

Score

Comment

B3–S4

Solutions for Training Exercises
Exercise

Score

Comment

A

3

Ariana’s approach preferred in the classroom. Children will be more successful when using it,
and it shows better understanding.

B

0

Indicates that Ariana has the better understanding but that her strategy is more complicated and
that children will have trouble using it. Conceptual approach is not noted as being more
generative for children.

C

2

The two approaches are considered to be about the same in terms of ease of execution, and
both approaches will be allowed in the classroom.

D

1

Lexi’s is considered the easier approach, but Ariana’s is given “air time.”

E

0

Lexi’s approach is described as being superior in every way.

F

1

The two approaches are considered equally difficult, but Lexi’s is the only approach that the
respondent would like to have children using.

B3–S4

Exercise

Score

G

3

Ariana’s way preferred in the classroom. Children will be more successful when using it, and it
shows better understanding.

2

Success rates for the two strategies will be about the same (they are within 1); respondent is
interested in having students use both approaches. Her interest in beginning instruction with
Lexi’s strategy is troubling, but this aspect reflects a different belief (the timing of teaching
concepts and procedures).

2

Type 2(B) response—Ariana’s approach is seen as being easier than Lexi’s (90% success rate
vs. 70%), and both strategies will be allowed in the classroom. Because Lexi is chosen as the
student with the better understanding, the response is scored 2.

J

1

Could be scored 0 or 1(B). Going strictly by the 4.9 response, one would score it 0. However,
the respondent states interest in having her students acquainted with Ariana’s approach; thus it
could be scored 1. The respondent provides some appreciation for the generativity of concepts,
so we scored the response 1.

K

0

Lexi’s approach is considered the better strategy throughout. The respondent expresses no
appreciation for the conceptual nature of Ariana’s approach.

3

Ariana has better understanding. Children will be more successful when using Ariana’s
approach, and children will be encouraged to use both strategies in the classroom. All the
written comments support the view that Ariana’s conceptual approach will be more generative
than the standard algorithm.

3

Ariana’s is considered the superior strategy throughout. The 7 (q4.7) and 8 (q4.9) are close in
size, but the other comments indicate that the respondent thinks that the concepts will be
generative.

H

I

L

Z

Comment

B3–S4

Exercise

Score

Y

2

Appreciation shown for Ariana’s approach, but respondent thinks that children will be equally
successful using either method.

X

2

This response is difficult to code because the respondent is unsure whether she understands
Ariana’s strategy. She seems to think that understanding is generative: She is willing to have
both strategies shared and notices the limitations of Lexi’s. With little to go on with this
response, we gave her the benefit of the doubt.

W

0

Lexi’s approach is considered easier. The conceptual nature of Ariana’s approach is not
apparent to the respondent.

1

We can go only by the numbers in this response; the written comments provide little information.
The respondent seems to think that children will be more successful when using Lexi’s but is
willing to have Ariana’s used by her students.

3

Ariana’s is considered the superior strategy throughout, as an easy strategy that can be
understood. The comment that “it is because the students do not understand why they are doing
it . . . so they can make easy mistakes” is interpreted as strong evidence that the respondent
thinks that understanding concepts is more generative than memorizing procedures.

V

U

Comment

IMAP Results for Belief 3 Segment 4
Score

Pre

n
0
1
2
3
Total

57
61
33
8
159

Post
%
36%
38%
21%
5%

n
19
40
53
47
159

%
12%
25%
33%
30%

B3–S9
Rubric for Belief 3––Segment 9
Belief 3
Understanding mathematical concepts is more powerful and more generative than remembering mathematical
procedures.
Description of Rubric
The focus of this rubric is on what kind of instruction the respondent suggests so that more children will be successful
with division of fractions in the future. Respondents who emphasize the role of practice do not provide evidence that
they believe conceptual understanding is more generative than memorizing procedures. Those who note the difficulty
of remembering what is not well understood provide evidence that they believe in the generativity of conceptual
understanding.
Coders should first examine responses to 9.5 and 9.6, the responses that provide most of the information related to
this rubric. Scanning the answers in 9.1–9.4 will help to determine whether the respondent emphasizes the
importance of understanding. Some make recommendations about what the teacher should have done in their
responses to 9.1 and 9.4. Responses to 9.3 are important only for distinguishing between scores of 2 and 3.

Click to see the next interview segment. View Video (High Speed Connection)
View Video (56K Modem Connection)

9.1 Please write your reaction to this videoclip. Did anything stand out for you?

9.2 What do you think the child understands about division of fractions?

9.3 Would you expect this child to be able to solve a similar problem on her own 3 days after this
session took place?
Yes

No

Explain your answer.

Submit

Click to watch another videoclip: View Video (High Speed Connection)
View Video (56K Modem Connection)

9.4 Comment on what happened in this video clip. (NOTE. This interview was conducted 3 days after the previous
lesson on division of fractions.)

9.5 How typical is this child? If 100 children had this experience, how many of them would be able
to solve a similar problem 3 days later? Explain.
of 100 children could solve a similar problem later.

9.6 Provide suggestions about what the teacher might do so that more children would be able to solve
a similar problem in the future.

Submit

B3–S9
Rubric Scores

0. Responses scored 0 indicate that the girl knows the steps and that such knowledge is adequate.

The respondents
recommend that she practice more. They may state that she does not understand, but they do not recommend that the
teacher do something to promote understanding. They do not show evidence of thinking that concepts are more
generative than procedures, because they do not suggest that the teacher should focus on the concepts rather than the
procedure. Their responses are focused on the role of repetition in helping children remember procedures and may
include suggestions about mnemonic aids like songs, acronyms, or chants.

1. Responses scored 1 indicate that this girl does not understand and needs an explanation AND more practice.

(We
interpret such statements as indicating that the respondents value both memorization and understanding.) These
responses do not indicate that understanding is more helpful than memorization for remembering mathematics.

2. Responses scored 2 indicate that the child does not understand but that the child will be able to solve the problem in a
few days. We interpret this response as indicating that procedures can be easily learned and remembered. When these
respondents see that the child was unsuccessful, they recant and state that most children will not remember if they do not
understand. They state that the teacher needs to act to promote understanding.

3. Responses scored 3 indicate that the child does not understand and that because of this lack of understanding, the child
will not be able to solve the same problem in a few days. They indicate that most children will not retain information they
do not understand and that the teacher must act to promote understanding. We interpret these responses as strong
evidence of the belief that with conceptual understanding, children (not only some children) will be able to solve problems
without having to memorize; throughout these responses, the importance of understanding is emphasized.

B3–S9
Scoring Summary
Score

Rubric details
•

The student was unsuccessful because she did not practice enough. Suggestions for the teacher centered on more
practice.
9.2 May state that she does not understand
9.3 Yes or No
9.4 She forgot. She did not practice.
9.5 Lots of children forget without practice.
9.6 Practice more (may include suggestions about memorization aids [songs, acronyms, etc.]).

•

The student was unsuccessful because she did not understand. Suggestions for the teacher include both practice
and explanation.
9.2 May state that she does not understand
9.3 Yes or No
9.5 Most children will forget.
9.6 Explain why AND practice.

•

The student was unsuccessful because she did not understand. Suggestion for the teacher is to promote
understanding (no mention of memory tricks). Answers should be fairly well developed with emphasis on
understanding. In the responses should be a reference to the notion that understanding concepts will help children
remember them.
9.1 May state that the child was not taught conceptually
9.2 May state she does not understand
9.3 Yes
9.4 She did not understand (may be stated).
9.5 Most children will forget if they do not understand.
9.6 Promote understanding by doing something more than explaining the algorithm.

•

The student was unsuccessful because she did not understand. Suggestion for the teacher is to promote
understanding (no mention of memory tricks). Answers should be fairly well developed with emphasis on
understanding. In the responses should be a reference to the notion that understanding concepts will help children
remember them.
9.1 May state that the child was not taught conceptually
9.2 May state that she does not understand
9.3 No
9.4 She did not understand (may be stated).
9.5 Most children will forget if they do not understand.
9.6 Promote understanding.

0

1

2

3

B3–S9
Examples
1
q9.1

q9.2

i was surprised that she
could do one by herself

she doesn't
really
understand
. the
flipping
part, she
doesnt'
know why

q9.3_
q9.3
choice
No
she doesnt'
really
understand
what is going
on

q9.4
it was sad to
see her
frusterared

q9.5_
q9.5
num
60
Probably
half and
even more
if they had
more
practice

q9.6
more practice

Score
0

Comment
Because of the
emphasis on
practice. No
indication given
that
understanding
will help the
student
remember.

2
q9.1

q9.2

q9.3_
choice

q9.3

q9.4

GET THAT POOR GIRL A
KLEENEX! AT FIRSTSHE
DIDN'T SEEM TO
UNDERSTAND WHAT THE
TEACHER HAD DONE
BUT AFTER GOING
OVER A FEW MORE AND
THEN WORKING
THROUGH ONE
HERSELF, SHE SEEMED
TO HAVE GOTTEN THE
HANG OF IT. IT MIGHT
BE DIFFERENT,
HOWEVER, IF THE
PAPERS FROM THE
PREVIOUS PROBLEMS
WERE REMOVED FROM
THE TABLE, AS SHE
MIGHT HAV E JUST
BEEN COPYING THE
STEPS FROM THOSE,
ORUSING THEM TO
HELP HER REMEMBER
WHAT TO DO.

I THINK
SHE IS
STARTING
TO
UNDERSTA
ND THE
STEPS TO
DOING
DIVISION
OF
FRACTIONS
, BUT IT
MIGHT
TAKE A BIT
MORE
PRACTICE
TO
UNDERSTA
ND IT.

No

SINCE THIS
WAS HER
FIRST
EXPOSURE
TO DIVISION
OF
FRACTIONS,
SHE WOULD
PROBABLY
NEED A
REVIEW
FIRST IN
ORDER TO
REMEMBER
THE STEPS.

THE
STUDENT
WAS
UNABLE TO
PERFORM
DIVISION
OF
FRACTIONS
A FEW
DAYS
AFTER SHE
WAS FIRST
INTRODUCE
D TO THEM.
SHE TRIED
TO FIGURE
OUT THE
STEPS BUT
WAS
UNABLE TO
DO SO.

q9.5_
num
5

q9.5

q9.6

Score

THERE
WOULD
PROBABLY
BE A FEW
VERY
BRIGHT
CHILDREN,
OR SOME
WHO HAD
PRACTICED
THIS TYPE
OF
PROBLEM
AFTER
INTRODUCED
TO IT, BUT
MOST
WOULD NOT
BE ABLE TO
SOLVE ONE
WITHOUT A
REVIEW OF
THE STEPS.

A HOMEWORK
GOING OVER THE
STEPS OF THE
EQUATION WOULD
HELP WITH A
REVIEW AFTER
THE INITIAL
INTRODUCTION. IN
ADDITION, A BRIEF
REVIEW A FEW
DAYS LATER
WOULD HELP TO
REINFORCE THEIR
LEARNING OF IT,
AS WELL AS A
REVIEW
IMMEDIATELY
PRECEDING THE
WORKING OF A
PROBLEM.

0

Comment
Because of
emphasis on
practice. No
indication given
that
understanding
will help the
student
remember.

B3–S9
3
q9.1

q9.2

i think that the child in
the clip with practice can
learn the method of
dividing and multiplying
fractions.

nothing
quite yet,
maybe
placing a
one under a
whole
number .

q9.3_
q9.3
choice
Yes
yes, if she
practiced
the method
she learned
from her
teacher

q9.4
she struggled
on
remembering
what to do
with the
fraction as
far as what to
do with the
one and the
three.

q9.5_
q9.5
num
40
i would say that
less than 50
percent could
solve this a few
days later. it
would take
practice
because it is
dealing with
fractions rather
than just whole
numbers.

q9.6

Score

Comment

try to explain
more thoroughly
on what to do and
why the division
sign turns into a
multiplication sign
when putting a
one under the
whole number and
allow the children
to practice more.

1

Emphasis is on
practice and an
explanation of
why the
procedure
works.

Score

Comment

4
q9.1

q9.2

I was very surprised to
see that after seeing
three examples and only
doing one problem on her
own, she remembered all
the steps to solving the
problem.

I think the
child only
understands
what the
teacher has
shown her
to do. She
probably
doesn't
understand
why.

q9.3_
q9.3
choice
Yes
I think the
child would
be able to
solve a
similar
problem in a
few days,
as long as
she had
some type
of homework
involving
these types
of problems
or some
type of
review.

q9.4
The child
could not
remember the
steps to
figuring out
the answer to
the problem.
She was
obviously
only shown
the few days
before with
no
explanation
of why and
not given any
more practice
at this type
of problem.

q9.5_
num
5

q9.5

q9.6

because not
many children
will remember
those steps to
solving the
problem without
understanding
why they had to
do those certain
steps.

If the teacher
asked the child
more questions
and had given
the child
explanation as
to why those
steps took
place, I think
more children
would remember
more.

2

Argument for
practice and
explanation of
why seems
balanced, but the
scales are tipped
toward
understanding
when the
respondent
argues that,
because of lack
of understanding,
only 5 (of 100)
students will
remember how to
do the problem.
Also, memory
tricks are not
mentioned.

B3–S9
5
q9.1
confusing to child, boring,
meaningless

q9.2
nothing

q9.3_
q9.3
choice
No
she was
very good at
memorizing
the
algorithm in
the short
period of
time, but it
will not stay
with her.

q9.4
painful to
watch. Child
had no
understanding
of what was
being asked.
Child took a
long time to
write the 6
because she
knew from the
beginning that
she didn't
know how to
do the
problem.

q9.5_
num
5

q9.5
no
understanding
of what the
division really
meant

q9.6

Score

Comment

I don't know how
you show
division with
manipulatives
(yet) but you
would have to
start that way.
The children
would have to
have many
experiences to
understand the
concept before
even showing
them the
algorithm.

3

Emphasis is that
memorization is not
generative and
conceptual
understanding is
generative.

B3–S9
Training Exercises––Set 1
A
q9.1
The
student
just
copied
what the
teacher
did.

q9.2
she
understands
the
arithmetic
but not the
entire
concept.

q9.3_choice
q9.3
Yes
because
she will
copy what
she did.

q9.4
She
couldn't
remember.

q9.5_num
5

q9.5
Very few because
they don't
understand what
the fraction
divided by a
whole number is.

q9.6
Explain how
many times
does 1/3 go
into 4. And
they then
have a little
story behind
their
understanding.

Score

Comment

q9.2
she
understands
the order on
how to solve
the problem.

q9.3_choice
q9.3
Yes
the child
seemed to
have a
pretty
good
understan
ding of
the
problems
and did
not have
to ask
any
questions

q9.4
i was
surprised
that the
child forgot
how to do
the problem
but it now
makes
sense to
me that if
she had
never
learned this
before and
then was
given a few
day break
on how to
do the
problem
that she
may be
confused

q9.5_num
5

q9.5
i think that she is
pretty normal to
forget the problem
after a few day
break

q9.6
go over the
problems
again and
again for the
child and
explain why
you flip the
second
fraction and
why you
change
division to
multiplication

Score

Comment

B
q9.1
the child
was very
clear that
she
understoo
d how to
do the
problem.
the
teacher
did a few
problems
and then
as long as
the
problem
followed to
same
format,
the child
was able
to do the
problem

B3–S9
C
q9.1
she
learned
quickly

q9.2
the you flip
flop the
fractions

q9.3_choice
q9.3
Yes
she
seems to
grasp it
well
enough

q9.4
she forgot!

q9.5_num
5

q9.5
she's very typical
I would have
forgotten too

q9.6
practice, you
can't just
teach
something one
day and then
go back to it
later, they will
forget

Score

Comment

q9.2
She
understands
how to go
through the
method and
get the right
answer.

q9.3_choice
q9.3
No
Without
practice
no. She
has only
worked a
few
problems
and she is
going by
method,
not by
understan
ding.

q9.4
The child
did not
remember
the
process
after a few
days which
shows just
what I
thought,
she has no
understandi
ng of the
process
just a
short
memory
how to
copy the
teacer's
examples.

q9.5_num
5

q9.5
This child is very
typical, with no
understanding
behind a process
very few would be
able to remember
a few days later

q9.6
Work on the
understanding
of fractions,
what division
of fractions is
all about.
Also work on
the reciprocal
of frations,
give examples
why the
reciprical
multiplied
works the
same as the
original
divided.

Score

Comment

D
q9.1
The child
did well on
working
the
problem
alone.
But one
thing that
stood out
to me was
how well
did se
really
understan
d the
whole
'flipping
over and
multiplying
' thing.

B3–S9
E
q9.1
'The
concept
was
obviously
new to the
child. She
did it very
well for
her first
time
learning
division of
fractions.

q9.2
'I think that
she
understands
the steps to
divide
fractions.

q9.3_choice
q9.3
No
'I think
that it
would
take a few
more days
of
practice
for her to
remember
it. It
usually
takes
more than
one try to
permanent
ly
remember
how to do
something
new. Her
brain
needs a
break to
absorb
the
material,
then try it
again in a
few days.
Repeating

q9.4
'The child
could not
remember
how to
solve the
problem.
Although
the
concept
was
introduced,
it was not
allowed to
sink in then
be
retaught.

q9.5_num
10

q9.5
'I think that most
children have to
be taught
something a few several times on
seperate
occasions to
remember
something totally
new.

q9.6
'Just keep
teaching it. A
day or two
after the first
teching, the
teacher could
have done a
sample
problem on the
board asking
the students
for the steps.
As a group,
students may
each
remember
different
portions of the
solution. After
a group
problem or
two, the
children could
be asked to
complete one
on their own.

Score

Comment

B3–S9
F
q9.1
The child
understoo
d how to
use the
algorithm
to solve
the
problem,
but she
almost
seemed
like a
robot.
She used
the exact
same
words and
steps as
her
teacher.
She didn't
need to
think at
all, and I
don't think
she
understoo
d what
she was
doing.

q9.2
Not much. I
think she was
just repeating
what her
teacher had
shown her,
without any
understandin
g of division
of fractions
or why she
was doing
what she was
doing.

q9.3_choice
q9.3
No
She may
remember
some steps of
the formula,
but until she
clearly
understands
why she is
doing what
she is doing,
she won't be
able to solve
similiar
problems,
especially if
they are just a
little bit
different than
the ones that
she had been
taught to
solve with the
algorithm.
That always
throws a child
off track,
when the
problem they
need to solve
is different
than the ones
they learned
how to solve
with the
algorithm,
unless they
clearly
understand
mathematically
why they are
doing what
they are
doing.

q9.4
That was what I
thought was
going to
happen. The
child had been
able to repeat
what the
teacher had
done the day
before, without
any
understanding,
like a robot.
But when she
had to come
back the next
day, she didn't
know what to
do, or why to
do it. It had
just been
numbers and a
formula to her,
not
understanding

q9.5_num
20

q9.5
I think
that some
children
would
remember
what to
do, just
because
they may
have a
good
memory.
Others
may just
take a
good
guess and
be able to
solve it.

q9.6
I think the teacher
would need to use
some visual aids
and drawings to get
the children to
better understand it.
Even when I was a
child, before I took
my Math 210 class,
I used to make
drawings to try to
figure out how to
solve math
problems. That was
what worked best
for me, and would
probably work best
for at least some
other children. She
could use real life
examples, but not
word problems
written down on
paper yet, and have
them solve those
real life problems.
Then the teacher
needs to relate the
real life problems to
the ones on the
paper. If she can
clearly get across
the message as to
why the children are
doing what they're
doing, I think that
they would
understand and be
able to solve similiar
problems in the
future.

Score

Comment

B3–S9
Training Exercises—Set 2
G
q9.1
the main
thing that
stood out
waas the
sniffles. i
think she
had a
runny
knows...u
know how
kids are

q9.2
the child
knows how to
get the
answer in a
fraction
division
problem. she
doesnt
understand
what she is
doing or why
she is doing
it. she only
flips and
multipiles
because
thats what
she was
taught to do.
she probably
doesnt even
know what it
means to
'divide'.

q9.3_choice
q9.3
No
she
doesnt
have a
good
enough
understan
ding...not
enough
practice
either

q9.4
she couldnt
do the
same type
of problem
because
she never
really
understood
it in the
first place.
she only
knew how
to do it
while it was
fresh in her
mind and
had
examples
in front of
her. she
couldnt
reason
through it
because
the way
she learned
how to do it
was just
rememberin
g steps. or
maybe she
jus had
other stuff
on her
mind...like
whats she
gonna do
at recess.

q9.5_num
5

q9.5
this child is rather
typical. most
children would
forget how to do
the problem
unless they get a
lot of practice out
of school. and
only the really
smart kids would
remember.

q9.6
teach them
the reasoning
behind the
problem...how
did they arrive
to the answer
and what does
each step
mean? give
them more
practice.

Score

Comment

B3–S9
H
q9.1
the child
mimiced
what the
instructor
showed
her

q9.2
rote
memorization
of equatoin
set-up

q9.3_choice
q9.3
No
it was not
a
concrete
understan
ding, just
short term
memorizti
on

q9.4
predictable

q9.5_num
3

q9.5
maybe a few
brillant children,
who maybe
remember well by
that method or
have been
exposed to
divisoin of
fractions at home.

q9.6
make solving
the problems
more to real
life examples,
use word
problems

Score

Comment

q9.3_choice
q9.3
Yes
The video
said that
she
rehearsed
a few
more
problems.
Hopefully
she will
have
memorize
d the
process.

q9.4
She had
forgotten
how to
devide with
fractions. I
aslo don't
remember
seeing a
time frame,
was this
the next
day? A
week later?
A month?

q9.5_num
10

q9.5
Her match skills
are not out of the
norm.

q9.6
think that
showing
illustrations of
what is being
done or
providing
manipulatives
would have
helped.

Score

Comment

I
q9.1
The never
showed
the girl
with
drawings
what they
were
doing.
The could
have
drawn 4
squares,
then
devided
them into
thirds and
counted
up the
number of
thirds
there
were.

q9.2
I think tha
the child
understands
how to devide
them using
numbers, but
she has no
idea why she
is doing it.
She has no
means of
applying the
data to
everyday
live.

B3–S9
J
q9.1
The child
learned
very
quickly.

q9.2
I think she
understands
what she has
to do to solve
the problem,
but no why.

q9.3_choice
q9.3
Yes
This child
seems
like she
would be
able to
solve a
similar
problem a
few days
later,
because
she
understoo
d it right
away.

q9.4
The child
had no idea
how to go
about to
solve the
problem.

q9.5_num

q9.5
If the students
had some help
and were taught
how to correctly
go about solving
this problem, then
yes, they would
be able to solve it
in the future, but
if once again,
they were giving a
problem like it and
not taught how to
do it prior to it,
then once again,
no, they would
not be able to
solve it.

q9.6
The teacher
can put
problems up
on the board
and have the
whole class
participate,
then have
them do
individual work
to see how
each student
is doing and
help those
who need
more help or
put the in
groups so that
the students
can help each
other.

Score

Comment

B3–S9
K
q9.1
THE GIRL
DID A
GOOD
JOB OF
GETTING
THE
RIGHT
ANSWER
ON THE
LAST
PROBLEM
BUT IM
NOT
SURE IF
SHE
ACTUALL
Y
UNDERST
OOD
WHAT
SHE WAS
DOING. I
THINK
SHE WAS
JUST
COPYING
WHAT
SHE HAD
DONE
WITH THE
TEACHER
BEFORE

q9.2
SHE
UNDERSTAN
DS HOW TO
SOLVE THE
PROBLEMS
BUT NOT
WHAT THE
ANSWER
REFERS TO
OR WHY SHE
SOLVED IT
LIKE SHE
DID

q9.3_choice
q9.3
Yes
I THINK IF
SHE
KEPT
PRACTICI
NG THE
PROBLEM
S THAN
YES SHE
WOULD
BE ABLE
TO
SOLVE
ANOTHER
ONE

q9.4
SHE
FORGOT
HOW TO
SOLVE
THE
PROBLEM

q9.5_num
10

q9.5
I WOULD SAY
THIS CHILD IS
PRETTY
TYPICAL. I
DOUBT MOST
CHILDREN
WOULD
REMEMBER HOW
TO SOLVE THE
PROBLEM

q9.6
EXPLAIN TO
THE CHILD
WHAT SHE IS
DOING AND
WHY. IF THE
CHILD DOES
NOT
UNDERSTAND
THAT IT
WOULD BE
HARD FOR
THEM TO
REMEMBER
HOW TO
SOLVE THE
PROBLEM

Score

Comment

B3–S9
L
q9.1
The girl
knew how
to do the
problem
after the
teacher
showed
her how to
do it a
couple of
times.
Then, the
thing that
stood out
at me was
that she
knew how
to do by
herself.

q9.2
I think she
understands
that she has
to flip the
fraction and
then multiply
it. she also
understands
that 4 is eual
to 4 ones.

q9.3_choice
q9.3
No
because i
think it's
still a new
process
that she
just
learned
and 3
days from
now she'll
probably
forget.

q9.4
She wasn't
able to do
a similar
division of
fraction
problem
even after
doing 4 or
5 problems
3 days
ago.

q9.5_num
20

q9.5
Children have a
smaller memory
capacity. They
won't remember
how to do division
without showing
some kind of
visual aid to help
them see the
problem.

q9.6
i think the
teacher should
have showed
the child how
to do the
problem with
blocks. Also,
she should
have shown
her a way to
check her
answer.

Score

Comment

q9.2
'That you
have to flip
the second
fraction, add
a
multiplication
smybol and
then mulitply
across.

q9.3_choice
q9.3
No
'what if
the
problem
wasn't a
whole
number in
the
beinning.
She would
always
think that
the
answer
was a
whole.

q9.4
'Obviously
the child
needed to
be
reinforced
of the
problem a
little bit
more.

q9.5_num
50

q9.5
'Some child would
remember the
problem, but most
likely, I would bet
that half would
struggle, because
there is a lot of
steps to
remember.

q9.6
'Maybe make
up an acroymn
for the
children to
rememder the
steps.

Score

Comment

M
q9.1
'I was a
little lost
in the
beginning,
but it
looks like
the
practice
helped the
student do
a problem
by herself.

B3–S9
N
q9.1
'not a
good
method.

q9.2
Nothing

q9.3_choice
q9.3
No
'she has no
clue why she is
doing what she
is doing...
there is no way
it could stick...
she knows how
to multiply....
thats about it

q9.4
'duh... of
course she
couldnt do it... i
wanted to make
a comment
though, that i
forgot to make
previously... i
do not think the
interviewer did a
poor job of
explainging how
to divide
fractions
procedurally... i
mean, as far as
explainging
goes, she did a
fantastic job...
it was clear,
concise,
explained very
well... i dont
think the reason
the child couldnt
solve the
problem had
anthing to do
with that, it was
just that simply
moving numbers
around... she
just had no idea
why she was
doing what

q9.5_num
10

q9.5
'of course there is
that 10 percent of
brainiacs out
there who can do
anything after
only seeing it
once... i always
resented that
type...

q9.6
'pictures!
blocks!
pizzas!
anything!

Score

Comment

B3–S9
Training Exercises––Set 3
Z
q9.1
the
teacher
did not
explain
what she
was doing
or why
she was
doing it.

q9.2
not much,
maybe that
you have to
use
multiplication

q9.3_choice
q9.3
No
her idae
of the
concept is
wrong,
hse wanst
taught
why she
wsa
supposed
to do
something
she was
just told
to do.. oit
probaly
stayed in
her short
term
meomor.
Mayber
she might
remember
it but I
think she
would run
into
problems
somewhar
e down
the line
eventually
.

q9.4
she had
forgotten
everything
because
she had no
reason to
remember

q9.5_num
10

q9.5
soem would be
bright enough, but
the majority would
need the
understadnig to
be taught to them
o see why they
were told to
answer the
problem the way
before.

q9.6
use visuals,
explain why
she chose to
flip the second
number
around.

Score

Comment

B3–S9
Y
q9.1
The child
learned
the
process of
dividing
fractions,
but I don't
think she
understoo
d the
concept of
why you
flip the
second
fraction.
She just
followed
the
algorithm.

q9.2
She can
follow the
algorithm
used when
dividing by
fractions.

q9.3_choice
q9.3
Yes
If the
child can
remember
that
algorithm,
she
should be
able to
solve
another
division
by
fractions
problem.

q9.4
The child
forgot
about
"flipping"
the
fraction.
Perhaps if
she was
given an
explanation
of why we
do this,
she would
have
remembere
d the
algorithm.

q9.5_num
80

q9.5
When learning a
new concept in
math, I needed to
get it repeated to
me many times
before it would
stick. Not only in
one day, but
consecutively. It
is hard to
remember how to
do math when it is
not reapeated to
you, or reveiwed
with you before
you do the
problem

q9.6
Explain to the
children why
flipping the
fractions
works when
dividing them
instead of just
giving them
the algorithm.

Score

Comment

q9.2
I think she
understands
to divide you
have to
reverse the
second
fraction, but I
don't think
she
undestands
why she has
to.

q9.3_choice
q9.3
Yes
She had a
good
understan
ding and if
she tried
again in a
few days
it may
take her a
little time,
but I think
she'll get
it.

q9.4
She forgot
how to do
the
problem.

q9.5_num
5

q9.5
The child is very
typical, and
without a lot of
practice they will
all have problems.

q9.6
Using a
number of
different
fractions in
similiar
problems.

Score

Comment

X
q9.1
The
teacher
did a good
job of
explaining
herself
and the
child ws
very
attentive.

B3–S9
W
q9.1
The little
girl knows
how to
solve the
problem
after she
practiced
the step
she
needed to
do in order
to solve
the
problem.

q9.2
I really don't
think she
understand
why you put
a one under
or why she
needs to flip
the fraction
over in order
to multiply
across

q9.3_choice
q9.3
Yes
She would
be able to
solve it on
her own
because
she
already
practiced
the
problem
enough
times

q9.4
The child
could not
follow
thorugh
because
she did not
have an
example to
follow .

q9.5_num
90

q9.5
There is a few
children who
could not
remmember how
to solve this
because they
might not have a
good memory

q9.6
find another
method of
solving
division.
Maybe with
pictures

Score

Comment

q9.2
I dont think
she quite
understands
why you flip
it, but that its
something
you do to
solve the
problem. She
understands
that you flip
the fraction
and then
multiply it
straight
across.

q9.3_choice
q9.3
Yes
I have
confidenc
e that this
child
could
solve
similat
problems
because
she
knows the
steps and
methods
of how to
go about
solving
such a
problem

q9.4
She forgot
the steps
of how to
solve the
problem.

q9.5_num
25

q9.5
On further
thought, if the
process isnt
practiced often, it
can be forgotten,
especially since
its just learned.

q9.6
Explain why
the problem
works the way
it does.
Possibily
create a
senario to
explain what is
going on..or to
use more
visual aids.
Also, assign
homework on
the subject so
the students
can continue
learning the
process and
memorize it at
home, and
then teach it
more in class.

Score

Comment

V
q9.1
She
remember
ed the
steps in
solving
the
equation,
and
remember
ed what
the
teacher
had told
her. She
was able
to learn
them and
apply
them to
other
problems.

B3–S9
U
q9.1
I was
extremely
surprised
that the
young girl
was able
to do the
problem
on her
own and
get the
right
answer as
well. I
really did
not think
she
actually
knew why
she was
doing what
she was
doing, the
steps, it
seemed to
me, were
from
memorizin
g the
steps from
the
previous
problems.

q9.2
I really don’t
think she
understands
a whole lot,
she knows
that you have
to do certain
steps and flip
but she
doesn’t
understand
why.

q9.3_choice
q9.3
Yes
Yes, but
only
based off
her
memory of
how to
perform
the steps
and in the
right order
too.

q9.4
I wasn’t
surprised
at all that
she wasn’t
able to do
the
problem, I
already felt
that if she
was able to
do the
problem, it
would have
been from
memory.
It’s hard to
perform
operations
if you don’t
know why
you’re
doing them.

q9.5_num
25

q9.5
Without an
explanation of
why you’re doing
things, anyone,
not just children,
have a hard time
knowing how to
do it the next
time. The 25 that
I think may know
how to do it,
would be the
children with good
memories.

q9.6
The teacher
needs to
explain why
she is doing
the things she
does, pictures
may help.

Score

Comment

B3–S9
Solutions for Training Exercises
Exercise

Score

Comment

A

2

Respondent mentions lack of understanding in 9.2 and 9.5. Her meaning for “give them a
little story behind their understanding” is unclear, but we assumed that she wanted the
students to have some conceptual understanding.

B

1

This is a classic example of an “explain and practice” sort of response.

C

0

Another classic; respondent suggests that practice will ensure success on this type of
problem.

D

3

Respondent questions the child’s understanding of the concept from the start. In 9.3 she
notes that lack of understanding will interfere with the child’s ability to solve future problems,
and she again mentions lack of understanding in 9.4 and 9.5. Finally, in 9.6, she notes the
importance of teaching for understanding. Clearly, throughout the responses, the emphasis
is on understanding.

E

0

Respondent advocates more practice.

F

3

Respondent provides a strong and personal rationale for the importance of understanding.

G

1

Respondent wanted to provide the children with an explanation and have them practice.

B3–S9
Exercise

Score

H

3

Comment
Respondent saw limitations from the start. “No” in 9.3 and “it was not a concrete
understanding, just short term memorization” in 9.4 indicate the belief that understanding
concepts will help children remember them. Her 9.6 response indicates a conceptual
approach to the topic.

I

2

Respondent advocates teaching beyond the explanation of the algorithm but also believes
that the child will be able to answer future problems as a result of the instruction shown in
the first video.

J

0

More practice is what children need.

K

1

Respondent recommends practice and explanation. Although the comment that “if the child
does not understand that, it would be hard for them to remember how to solve the problem”
(in 9.6) is a favorable response, we concluded that the respondent was advocating nothing
more than an explanation of the algorithm.

L

3

Respondent doubts that the child will be able to solve future problems and advocates a
conceptual approach to teaching the content.

M

0

The emphasis in this response is on memorizing an algorithm rather than on
understanding the concepts.

N

3

The emphasis throughout is on understanding, and the respondent differentiates between
procedural and conceptual understanding.

Z

3

Respondent doubts that the child will remember. The suggestion for the use of visuals
indicates a conceptual approach that will help children remember mathematical ideas.

B3–S9
Exercise

Score

Y

1

Emphasis is on practice and explaining the algorithm (as opposed to understanding the
concepts).

X

0

The child needs more practice.

W

1

The 9.6 comment, “find another method of solving division. Maybe with pictures,” is a
recommendation for an explanation that goes beyond explaining the algorithm. But the
respondent also indicates that the instruction shown in the video was sufficient for the
student to remember (only a few will not remember because of bad memories).

V

1

The emphasis is on practice and on explaining the algorithm.

2

The suggestion to explain with pictures why the algorithm works and the assumption that
only students with good memories will remember the algorithm indicate a propensity toward
a perspective that understanding mathematical concepts is more powerful than
memorization.

U

Comment

IMAP Results for Belief 3 Segment 9
Score

Pre

n
0
1
2
3
Total

91
42
9
14
156

Post
%
57%
26%
6%
9%

n
56
32
4
67
159

%
35%
20%
3%
42%

B4–S3.3
Rubric for Belief 4––Segment 3.3
Belief 4
If students learn mathematical concepts before they learn procedures, they are more likely to understand the procedures when
they learn them. If they learn the procedures first, they are less likely ever to learn the concepts.
Description of Rubric
This item was designed to assess respondents’ beliefs about whether children should learn concepts first so that the
children are better able to understand standard algorithms when they learn them. Respondents are placed in the role of
classroom teachers and are asked to select an order in which they would focus on particular strategies during a unit on
multidigit addition. Respondents who choose to first teach the standard addition algorithm receive the lowest score,
because they provide disconfirming evidence of this belief. Respondents who receive the highest score choose to teach
the standard addition algorithm fourth or fifth and describe the conceptual progression they would want their students to
experience prior to learning this procedure. These respondents explicitly mention that children should understand
underlying concepts (such as place value) before they learn standard algorithms.

Elliott
149 + 286
Written on paper

Carlos
149 + 286

Henry
149 + 286

Written on paper

Henry says, "I know that 40 and 80 is 120, and one
hundred and two hundred makes 300, and 120 and 300
is 420, and 9 and 6 is 14, so 420 and 10 is 430, and 4
more is 434."

Maria
Manipulatives

= 100
Called a flat

Sarah
149 + 286
Sarah says, "Well, 149 is only 1 away from 150, so 150
and 200 is 350, and 80 more is 430, and 6 more is 436.
Then I have to subtract the 1, so it is 435."

3.2. If you were a teacher, which of the approaches would you like to see children share? Select "yes" or "no"
next to each student and then explain why or why not.

= 10
Called a long

=1
Called a
single

Carlos

Yes
No

Henry

Yes
No

Elliott

Yes
No

Sarah

Yes
No

Maria
Maria uses manipulatives (base-ten blocks) to solve the problem. Maria
says, "I took one flat for the 100 in 149 and 2 flats for the 200 in 286.
I took 12 longs: 4 for the 40 in 149 and 8 for the 80 in 286.
I took 15 singles for the 9 in 149 and the 6 in 286.
Then I counted like this, '100, 200, 300'; then for the longs, '310, 320,

Yes
No

3.3 Consider just the strategies on which you would focus in a unit on multidigit addition.
Over a several-weeks unit, in which order would you focus on these strategies?

330, 340, 350, 360, 370, 380, 390, 400, 410, 420'; then the singles, '421,
422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435.'
So the answer is 435."

First:
Second:
Third:

no preference

no preference
no preference

Fourth: no preference
Fifth:

no preference

Please explain your answer for the rankings in 3.3 above.

3.4. Do you think that Carlos could make sense of and 3.5. Do you think that Carlos could make sense of and
explain Sarah's strategy? Why or why not?
explain Elliott's strategy? Why or why not?

Check your answers and then click on the Submit button:
Submit

B4–S3.3
Rubric Scores

0.

Responses scored 0 indicate that children should learn standard algorithms before concepts. Respondents may select
this order for many reasons, but often they state that learning the standard algorithm first will make learning the concept at
a later date easier than if the students had learned the concepts first and then were taught the standard algorithms. We
interpret the choice to share Carlos's strategy first (3.3) as exemplifying that belief.

1.

Responses scored 1 still tend to indicate that children should learn standard algorithms before concepts, but the
respondents may have an even greater focus on a progression that goes from what they consider the easiest strategy to
the most difficult. We consider this belief to be exemplified in Item 3.3 if respondents choose Carlos’s strategy second; their
explanations often indicate their desire to order the strategies from easiest to most difficult (in particular they do NOT
mention a desire to teach concepts and then standard algorithms).

2.

Responses scored 2 indicate some value in teaching the standard algorithm after the students have been exposed to more
conceptual strategies. This aspect of the belief is evidenced, in our view, by the fact that the respondents choose to have
Carlos share 3rd, 4th, or 5th. However, their explanations do not indicate a desire to teach concepts before standard
algorithms. Some other respondents who score 2 do indicate a desire to teach concepts and then standard algorithms, but
they want Carlos to share 2nd. Having Carlos share 2nd (even with a reasonable concepts-to-procedures response)
indicates a weak interest in having students learn mathematical concepts first, because learning just one of the more
conceptual strategies first may not provide a strong foundation for students to learn concepts before standard algorithms.

3.

Responses scored 3 explicitly indicate an interest in having children learn concepts before standard algorithms. The
respondents may choose Carlos to share 4th or 5th, but they do not mention particular aspects of the conceptual progression
they selected. Respondents may choose Carlos to share 3rd and indicate a desire to teach concepts before standard
algorithms, but having Carlos share 3rd (not 4th or 5th) indicates a moderate but not strong desire for students to learn
concepts well before they learn standard algorithms.

4.

Responses scored 4 indicate that students should have a strong conceptual foundation before they learn standard
algorithms. We consider this belief to be indicated in item 3.3 by respondents who both want Carlos to share 4th or 5th and
provide details about the conceptual progression they would like their students to experience before they learn standard
algorithms. Quite often, a response of 4 includes an explicit statement that the students should understand, for example,
place value before learning a standard algorithm.

B4–S3.3
Scoring Summary
Score

Rubric details

0

•

Chooses Carlos 1st

1

•

Chooses Carlos 2nd AND the explanation does NOT indicate a desire to begin with concepts and
then teach standard algorithms.

2

3
4

A. Chooses Carlos 2nd AND the explanation indicates a desire to begin with concepts and then teach
standard algorithms OR
B. Chooses Carlos 3rd, 4th, or 5th AND the explanation does NOT indicate a desire to begin with
concepts and then teach standard algorithms
A. Chooses Carlos 3rd AND the explanation indicates a desire to begin with concepts and then teach
standard algorithms OR
B. Chooses Carlos 4th or 5th AND the explanation indicates a desire to begin with concepts and then
teach standard algorithms but explanation is not robust enough to merit a score of 4
•

Chooses Carlos 4th or 5th AND the explanation indicates a desire to begin with concepts and then
teach standard algorithms AND includes particulars about the conceptual progression.

Comments on Scoring
For each ranking, if the same student is selected two times, use the first ranking for each person (for example, if a
participant writes that Carlos should share second and fifth, for purposes of scoring, assume that Carlos shares second).

B4–S3.3
Examples
1
q3.3_first
Carlos

q3.3_second
Henry

q3.3_third
Elliott

q3.3_fourth
Sarah

q3.3_fifth
Maria

q3.3_first
Henry

q3.3_second
Carlos

q3.3_third
Elliott

q3.3_fourth
Sarah

q3.3_fifth
Maria

q3.3_fourth
Sarah

q3.3_explain

Score
0

Comment
No need to look at
explanation because Carlos
is first.

q3.3_explain
I feel it shows a progression from
easiest to most difficult

Score
1

Comment
The explanation does not
indicate a progression from
concepts to procedures and
Carlos is 2nd

q3.3_fifth
Henry

q3.3_explain
I would share Maria's explanation
with the blocks so the children
could see what they are adding
then I would use Carlos' so they
will learn how to do the standard
algorithm.

Score
2

Comment
The respondent indicates a
desire to begin with
concepts (with blocks so
they can see what they are
adding) and then teach
standard algorithms.

q3.3_fourth
Sarah

q3.3_fifth
Maria

q3.3_explain
I went from what I think is the
foundation up to the most
complicated but most practical

Score
2

Comment
The respondent does not
indicate a desire to begin
with a progression from
concepts to procedures.

q3.3_fourth
Maria

q3.3_fifth
Carlos

q3.3_explain
I would definitely focus the most on
Sarah's or Henry's strategies

Score
2

Comment
The respondent does not
indicate a desire to begin
with a progression from
concepts to procedures.

2

3

(Scored re Rubric Detail 2A)
q3.3_first
Maria

4

q3.3_third
Elliott

(Scored re Rubric Detail 2B)
q3.3_first
Henry

5

q3.3_second
Carlos

q3.3_second
Elliott

q3.3_third
Carlos

(Scored re Rubric Detail 2B)
q3.3_first
Henry

q3.3_second
Elliott

q3.3_third
Sarah

B4–S3.3
6

(Scored re Rubric Detail 3A)
q3.3_first
Henry

7

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
Sarah

q3.3_fifth
Maria

q3.3_explain
I think it's important to understand
place value before you teach
Carlos' method.

Score
3

Comment
The respondent indicates a
desire to begin with a
progression from concepts
to procedures.

(Scored re Rubric Detail 3B)
q3.3_first
Henry

q3.3_second
Elliott

q3.3_third
Sarah

q3.3_fourth
Carlos

q3.3_fifth
Maria

q3.3_explain
I would want to work my way up to
the traditional algorithm making
sure that it is understood why we
do it that way.

Score
3

Comment
The respondent indicates a
desire to begin with a
progression from concepts
to procedures but does not
include specifics about the
conceptual progression.

q3.3_first
Maria

q3.3_second
Henry

q3.3_third
Sarah

q3.3_fourth
Elliott

q3.3_fifth
Carlos

q3.3_explain
First they should physically see it
and see what they are doing, then
I think they should get a number
sense about it in the two different
forms like Henry and Sarah, then I
think Elliottt's way is excellent to
show place value and then I would
finish up with the standard
algorithm.

Score
4

Comment
The respondent indicates a
desire to begin with a
progression from concepts
to procedures and includes
specifics about the
conceptual progression
(Henry and Sarah, Elliottt
for place value).

8

B4–S3.3
Training Exercises—Set 1
A
q3.3_first
Maria

q3.3_second
Carlos

q3.3_third
Sarah

q3.3_fourth
Elliott

q3.3_fifth
Henry

q3.3_explain
I think the order may put the lesson in
ascendng order of difficulty.

Score

Comment

q3.3_second
Carlos

q3.3_third
No pref

q3.3_fourth
No pref

q3.3_fifth
No pref

q3.3_explain
I would focus on Maria's first so the kids
could see exactly what they are doing
with objects rather than just numbers,
then I Would teach them Carlos's
strategy so they understand how to do it
on paper.

Score

Comment

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
No pref

q3.3_fifth
No pref

q3.3_explain
I ranked my answers according to the
stages in which I would like my students
to learn multi-digit adding along with
appreciating place values.

Score

Comment

q3.3_second
Maria

q3.3_third
Sarah

q3.3_fourth
Henry

q3.3_fifth
Elliott

q3.3_explain
I think the simplest way was Carlos's
strategy, Maria's shows you hands-on,
how it works, Sarah's would practice
estimation, Henry's strategy works and
could be useful, and i don't understand
Elliottt's strategy.

Score

Comment

q3.3_second
No pref

q3.3_third
No pref

q3.3_fourth
No pref

q3.3_fifth
Carlos

q3.3_explain
I think it would be better to show how to
manipulate the number, how to
understand the concept before showing
the algorithm. (Though I certainly was
not taught that way and tend to rely too
much on algorithms.)

Score

Comment

B
q3.3_first
Maria

C
q3.3_first
Maria

D
q3.3_first
Carlos

E
q3.3_first
No pref

B4–S3.3
F
q3.3_first
Maria

q3.3_second
Elliott

q3.3_third
Henry

q3.3_fourth
Sarah

q3.3_fifth
Carlos

q3.3_explain
I think it is best to start out with visual aids that can
help children to understand place value right off the
bat. Elliott's, Henry's, and Sarah's thinking are all
somewhat similiar, and are various ways of solving
the problem in one's head. Carlos's thinking is best
saved until the end, when the children already
understand place value, and then the algorithm will
be of more importance and value to them.

Score

Comment

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
No pref

q3.3_fifth
No pref

q3.3_explain
A child has to begin somewhere and in order for
anyone to learn you must begin small. Maria's
procedure is a visual way to explain and less
complicated to learn for the first time.

Score

Comment

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
Henry

q3.3_fifth
Sarah

q3.3_explain
This seems like a logical order for me. I think it's
important to understand the units before you move
into the standard algorthim (Carlos' method). As a
percursor to Carlos' method, it would be important to
understand Elliottt's method, and before that Maria's
method, which is essential. Sarah's method is more
complex than Henry's, because it uses subtraction
and number sense. Begnining with Henry's method
would help encourage Sarah's to come about.

Score

Comment

q3.3_second
Elliott

q3.3_third
Sarah

q3.3_fourth
Henry

q3.3_fifth
Carlos

q3.3_explain
I put Carlos last because I understand the way he
has chosen to do the problem. Yet with Maria, I
would like to understand the blocks a little more. I
need a refresher course on how to solve problems
like that. Then with the other students I would like to
figure out why they believe solving the problem that
way is the easiest for them, when it seems to make
more steps and more complications to arrive at the
answer.

Score

Comment

G
q3.3_first
Maria

H
q3.3_first
Maria

I
q3.3_first
Maria

B4–S3.3
Training Exercises—Set 2
J
q3.3_first
Maria

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
Sarah

q3.3_fifth
I don’t
want to
share any
others.

q3.3_explain
I chose Maria first because when a child
is learning math I feel it is always better
to show them a picture of the
manipulatives that way they get an
underatnding of place value and not just
how to do the problem. Then I chose
eliott because it goes along with Maria
just a little harder because you don’t
hav the picture, then I chose carlo
because he has a great idea, besides
after they have place value down pretty
well they will understand why you have
to carry.

Score

Comment

q3.3_second
Elliott

q3.3_third
Henry

q3.3_fourth
Sarah

q3.3_fifth
Carlos

q3.3_explain
I think that first the student s must learn
how to do the p roblem visually so they
understand what they are doing. Then
they can learn to do it with words and
manipulating numbers. After
understanding that they can use Carlos
method because they will understand
what the columns mean and what they
are doing when they carry over a
number.

Score

Comment

q3.3_second
Elliott

q3.3_third
Sarah

q3.3_fourth
Carlos

q3.3_fifth
Henry

q3.3_explain
I think it is important to start with
manipulative like with Maria’s approach
and then go into written language.

Score

Comment

K
q3.3_first
Maria

L
q3.3_first
Maria

B4–S3.3
M
q3.3_first
Carlos

q3.3_second
Maria

q3.3_third
Sarah

q3.3_fourth
Elliott

q3.3_fifth
Henry

q3.3_explain
Carlos is the most basic and should be taught
to all children, Maria’s is helpful for those who
need visual support, and Sarah’s is helpful
because rounding is a fairly simple thought
process for children. Elliottt’s and Henry’s
ways seem as if they would confuse children
so I would probably leave these out of a
lesson and emphasize the other methods.

Score

Comment

q3.3_first q3.3_second
Maria
Carlos

q3.3_third
I don’t want
to share
any others.

q3.3_fourth

q3.3_fifth

q3.3_explain
Maria’s method seems a way to introduce
addition to get a base understanding and to
get a visual. Then Carlos’ method makes it
much faster and less work for the kids, once
they have an understanding.

Score

Comment

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
I don’t want
to share any
others.

q3.3_fifth

q3.3_explain
The three that I chose were answered with
good logic. The ideas were clear and their
reasoning was also valid. They broke the
problem down into easier components, and
when put back together, made sense.

Score

Comment

q3.3_second
Carlos

q3.3_third
Elliott

q3.3_fourth
Sarah

q3.3_fifth
Henry

q3.3_explain
I would start out with the students that used
the easy, plain way to see steps and the ones
that rounded the numbers. Then I would go
into a more advanced way of showing the
numbers by breaking them up in a word
sentence.

Score

Comment

q3.3_second
Maria

q3.3_third
Sarah

q3.3_fourth
Carlos

q3.3_fifth
Elliott

q3.3_explain
I rated them from the most confusing ways to
the least confusing way which they would be
able to apply to other problems, in my
opinion.

Score

Comment

N

O
q3.3_first
Maria

P
q3.3_first
Maria

Q
q3.3_first
Henry

B4–S3.3
Training Exercises—Set 3
Z
q3.3_first
Maria

q3.3_second
Elliott

q3.3_third
Henry

q3.3_fourth
Sarah

q3.3_fifth
Carlos

q3.3_explain
I would want them to understand the
values of the number before learning
the algorithim

Score

Comment

q3.3_second
Henry

q3.3_third
Sarah

q3.3_fourth
Elliott

q3.3_fifth
Carlos

q3.3_explain
i would start out with the most beginner
friendly and spend 2 weeks on that,
then i would go to something a little
harder but still managable for a week,
then i would go to something that helps
establish place value for 2 weeks and
then i would conclude with the easiest
way and the way that they will probably
end up using for the rest of their lives.

Score

Comment

q3.3_second
Elliott

q3.3_third
Henry

q3.3_fourth
Sarah

q3.3_fifth
Carlos

q3.3_explain
i would introduce the "counting method"
with manipulatives so that the children
would see the basic idea of addition and
place value. then i would move onto
working problems out on paper and
show them an algorithim in which you
are focusing on the values of the
places. then i would intorduce henry's
method of conceptualizing the places
and doing the math in their heads. after
they catch on i would show them how
numbers relate to one another (with
number sense) and create a classroom
discussion with sarah's method. lastly i
would introduce the standard algorithim
and hopefully they will not become
dependent on it, but rather use it in
situations where an answer must be
found quickly.

Score

Comment

Y
q3.3_first
Maria

X
q3.3_first
Maria

B4–S3.3
W
q3.3_first
Maria

q3.3_second
Sarah

q3.3_third
Henry

q3.3_fourth
Elliott

q3.3_fifth
Carlos

q3.3_explain
I said maria was first because that way
you can use the base blocks and show
that 10 singles equal a long and you
can change the singles in for a long,
symbolizing carrying. I chose carols as
last because carrying the 10 is difficult
to understnad expecially why and how
to do it. Also adding in the 10 you
carried is confusoing because it makes
them wonder why and you can tehn
justify it with the base blocks.

Score

Comment

q3.3_second
Elliott

q3.3_third
Sarah

q3.3_fourth
Carlos

q3.3_fifth
No pref

q3.3_explain
Maria is when they are still beginng to
understand addition. Elliott I just love
and think it will be easier to understand.
Sarah then can expalin what they
already know. Carlos is kind of like a
short cut.

Score

Comment

q3.3_second
Carlos

q3.3_third
Sarah

q3.3_fourth
Henry

q3.3_fifth
Maria

q3.3_explain
First Elliottt, because adding smaller
and more rounded numbers is easier.
Second, Carlos, because you have to
have the skill of basic addition the long
way. Third, Sarah, Fourth Henry,
because they have a similar type of
thinking. Maria fifth or possible earlier.

Score

Comment

q3.3_second
Sarah

q3.3_third
Elliott

q3.3_fourth
Maria

q3.3_fifth
Henry

Score

Comment

V
q3.3_first
Maria

U
q3.3_first
Elliott

T
q3.3_first
Carlos

q3.3_explain
Carlos' method is obviously the easiest
and quickest. henry got his problem
wrong so i would not use it at all.
Maria's method is too long

B4–S3.3
S
q3.3_first
Maria

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
Sarah

q3.3_fifth
I don’t want
to share
any others.

q3.3_explain
I think the ranking shows a progressive
explanation of the problem.

Score

Comment

q3.3_second
Carlos

q3.3_third
Elliott

q3.3_fourth
I don’t want
to share any
others.

q3.3_fifth

q3.3_explain
First the children need to visualize the
problem before they on to doing it with
just numbers and Carlos’ way is more
direct than Elliottt’s or the other
children.

Score

Comment

q3.3_second
Elliott

q3.3_third
Carlos

q3.3_fourth
I don’t want
to share any
others

q3.3_fifth

q3.3_explain
Starting off with the blocks would begin
with a simple way. Then since we are
working on place value with
manipulatives, going into Elliottt’s way
to express value even more. Finally
giving them an algorithm, but knowing
they understand why they are using it.

Score

Comment

R
q3.3_first
Maria

ZZ
q3.3_first
Maria

B4–S3.3
Solutions for Training Exercises
Exercise

Score

Comment

A

1

Carlos second; difficulty matters, not concepts before standard algorithms

B

2

Carlos second; concepts (objects before numbers) before standard algorithms

C

3

Carlos third; global comments indicate place value understanding before standard
algorithms

D

0

Carlos first; no need to look further in terms of this belief

E

3

Carlos fifth; nice statement about concepts before standard algorithms, but no specifics are
provided.

F

4

Carlos fifth; explains explicitly why she would teach Carlos' strategy last ("when the children
already understand place value").

G

2

Carlos third; order based on complexity, not on concepts before standard algorithms.

B4–S3.3
Exercise

Score

Comment

H

3

Carlos third; explicitly describes the need to understand units (indicating place value) before
getting to the standard algorithm.

I

2

Carlos fifth; does not indicate a desire to teach concepts and then teach standard
algorithms.

J

3

Carlos third; indicates a desire to begin with concepts prior to teaching the standard
algorithm

4

Carlos fifth; indicates a desire to begin with concepts prior to teaching the standard
algorithm, and explicitly mentions that the students should understand underlying concepts
(place value) before being taught the standard algorithm.

L

3

Carlos fourth; very weakly indicates a desire to begin with concepts and then teach
standard algorithms. Because no explicit statement about understanding concepts prior to
teaching standard algorithms is made, this response is a 3 (and a weak one at that).

M

0

Carlos first; no need to read the explanation.

N

2

Carlos second; desire to teach concepts then standard algorithms indicated, particularly
with the comment “once they have an understanding.”

O

2

Carlos third; although comments are made about the students’ reasoning, no indication
given of a desire to begin with concepts and then teach standard algorithms.

K

B4–S3.3
Exercise

Score

Comment

P

1

Carlos second; seems to focus on easiest-to-most-difficult progression instead of on
concepts then standard algorithms.

Q

2

Carlos fourth; does not indicate a desire to begin with concepts and then teach standard
algorithms (instead the response is focused on most confusing to least confusing).

Z

3

Carlos fifth; indicates concepts before standard algorithms but no details.

Y

3

Carlos fifth; although some indication is given of concepts before standard algorithms
(discussion of one of the strategies helping to establish place value), the response is not
robust.

X

4

Carlos fifth; extensive detail about how each strategy relates to understanding the concept
of place value.

W

4

Carlos fifth; conceptual progression between Maria and Carlos is discussed; the difficulty of
understanding Carlos's method is mentioned. Score is a weak 4 because only the one link
is mentioned between or among strategies to describe the conceptual progression.

V

2

Carlos fourth; no explicit comment made about understanding place value before learning
the standard algorithm. No mathematical rationale given for any of the strategies.

U

1

Carlos second; no explicit comment made about understanding concepts before standard
algorithms. The only comment is about Elliott's method’s being easier than Carlos's.

B4–S3.3
Exercise

Score

T

0

Carlos first; no need to read explanation.

S

2

Carlos third; desire to begin with concepts and then teach standard algorithms is not
indicated. The response is too vague to clarify to what “progressive explanation” refers.

R

2

Carlos second; statement that children first need to visualize the problem (weakly) indicates
a desire to begin with concepts and then teach standard algorithms.

3

Carlos third; response indicates a desire to begin with concepts and then teach standard
algorithms. Note that although the respondent first discusses a “simple way,” she ends with
an explicit statement about understanding concepts before learning standard algorithms.

ZZ

Comment

IMAP Results for Belief 4 Segment 3.3
Score

Pre

n
0
1
2
3
4
Total

87
13
32
24
3
159

Post
%
55%
8%
20%
15%
2%

n
46
11
34
43
25
159

%
29%
7%
21%
27%
16%

B4–S9
Rubric for Belief 4—Segment 9
Belief 4
If students learn mathematical concepts before they learn procedures, they are more likely to understand the
procedures when they learn them. If they learn the procedures first, they are less likely ever to learn the concepts.
Description of Rubric
This rubric focuses on the support that the respondent recommends the teacher provide to ensure that more
children successfully solve fraction-division problems. In analyzing these responses, look for (a) the kind of
support the teacher might supply and (b) the timing of this support. Respondents who suggest that the teacher
supply an explanation provide weak evidence of this belief. Although they show interest in conceptual
understanding, they are insensitive to the timing of conceptual development. Respondents who suggest that the
teacher develop the concepts by using visual aids, manipulatives, or story problems provide evidence of this belief
because they realize that more than an explanation will be required for children to understand this difficult concept.
Those respondents who note that the teacher needs to supply the conceptual support before teaching the
procedure are considered to provide strong evidence of the belief. They realize the importance of providing
conceptual support, and they note the importance of the timing of this support.
In coding this response, the coder should focus on responses to Item 9.6. Responses to other parts of the item
give more information about the respondent’s thoughts on the importance and timing of conceptual learning.
Coding this rubric is relatively fast, and interrater reliability is expected to be relatively high because little inference
is required.

Click to see the next interview segment. View Video (High Speed Connection)
View Video (56K Modem Connection)

9.1 Please write your reaction to this videoclip. Did anything stand out for you?

9.2 What do you think the child understands about division of fractions?

9.3 Would you expect this child to be able to solve a similar problem on her own 3 days after this session
took place?
Yes

No

Explain your answer.

Submit

Click to watch another videoclip: View Video (High Speed Connection)
View Video (56K Modem Connection)

9.4 Comment on what happened in this video clip. (NOTE. This interview was conducted 3 days after the previous
lesson on division of fractions.)

9.5 How typical is this child? If 100 children had this experience, how many of them would be able
to solve a similar problem 3 days later? Explain.
of 100 children could solve a similar problem later.

9.6 Provide suggestions about what the teacher might do so that more children would be able to solve
a similar problem in the future.

Submit

B4–S9
Rubric Scores

0. Responses scored 0 include the view that the child needs only to practice more.

Respondents may mention conceptual

understanding, but do not describe it as something that is needed.

1. Responses scored 1 indicate that an explanation of why the algorithm works should be given to the child but do not include a
sequence for the instruction. Respondents state that the algorithm and concept should be taught concurrently. They offer no
ideas for how the concepts should be developed, beyond providing an explanation.

2. Responses scored 2 indicate that to understand the concept, children should have access to something, such as visual aids,
in addition to an explanation of why the algorithm works. Respondents have an idea about how conceptual development
might take place, but they do not mention that it should come before the algorithm is taught.

3. Responses scored 3 indicate that before learning the algorithm, the child needs to have the conceptual foundation.
Respondents suggest ideas for how this conceptual foundation should be laid (such as by using visual aids). They clearly
state that the conceptual work should come BEFORE the work with the algorithm.

B4–S9
Scoring Summary
Score

Rubric details

0

•
•

Practice more; no mention of teacher intervention of any kind OR
Practice more of the same kind with some support from the teacher.

1

•

The teacher should explain why the algorithm works along with providing more practice.

2

•

The teacher should provide a context, visual aids, or both.

•

The teacher should provide an explanation of the concept or experiences with the concept before
working with the algorithm so children can develop conceptual understanding. OR
Children can reason through this kind of problem and never need to learn the algorithm.

3

•

B4–S9
Examples
1
q9.1
The teacher
did a good
job of
explaining
herself and
the child ws
very
attentive.

q9.2
I think she
understands
to divide you
have to
reverse the
second
fraction, but I
don't think
she
undestands
why she has
to.

q9.3_choice
Yes.

q9.3
She had a
good
understandin
g and if she
tried again in
a few days it
may take her
a little time,
but I think
she'll get it.

q9.4
She forgot
how to do the
problem.

q9.5
The child is
very typical,
and without a
lot of practice
they will all
have
problems.

q9.6
Using a
number of
different
fractions in
similiar
problems.

Score
0

Comment
The focus is on practice, with no
indication that conceptual understanding
should be a part of learning mathematics.

q9.2
I think the
child
understands
the
mathematical
process of
how it's done
but she may
not be able to
understand
why you flip
the fraction to
multiply or
why 4 is
equal to 4
over 1.

q9.3_choice
No

q9.3
i don't think
she would be
able to do it
in three days
unless she
went home
and practiced
it more.

q9.4
she didn't
remember
how to solve
it.

q9.5
A few good
students
might have
very good
memories for
numbers.

q9.6
provide
homework or
work on it in
class every
day until the
child is able
to remember
on their own.
An
explanation
of why it is
done the way
it is would
help too.

Score
1

Comment
Need for conceptual understanding as
basis for the algorithm to be learned is
acknowledged; however the way to
develop such understanding does not go
beyond an “explanation of why.”

2
q9.1
it was good
that she
remembered
that 4 equals
4 over one.

B4–S9
3
q9.1
The little girl
knows how to
solve the
problem after
she practiced
the step she
needed to do
in order to
solve the
problem.

q9.2
I really don't
think she
understand
why you put
a one under
or why she
needs to flip
the fraction
over in order
to multiply
across

q9.3_choice
Yes

q9.3
She would be
able to solve
it on her own
because she
already
practiced the
problem
enough times

q9.4
The child
could not
follow
thorugh
because she
did not have
an example
to follow .

q9.5
There is a
few children
who could
not
remmember
how to solve
this because
they might
not have a
good memory

q9.2
I think she
only
understands
how the
algorithm is
supposed to
work. I think
she only
memorized
the steps
without any
meaning
behind them,

q9.3_choice
No

q9.3
I have
learned that
simply
memorizing
how to do
something is
not a good
way to
remember
how to do
something.
You
mustundersta
nd how
something
works and
why it works
in order to
use it later.

q9.4

q9.5

q9.6
find another
method of
solving
division.
Maybe with
pictures

Score
2

Comment
Need for conceptual understanding is
noted; respondent suggests involving
something (in this case, a picture)
beyond an explanation of why but does
not specify that conceptual
understanding should come first.

Score
3

Comment
Respondent emphasizes conceptual
understanding and the importance of
conceptual development prior to
exposure to an algorithm.

4
q9.1
The student
did
remember
the correct
algorithm but
I don't know if
she
understood
what she was
doing or why
she flipped
and then
multiplied.
Where was
the
understandin
g.

She had only
memorized
the algorithm
of dividing
fractions for a
short time.
She had no
understandin
g of what to
do with the
numbers
because the
algorithm
gave her no
meaning as
to what she
was actually
doing.

I only think
that those
few children
with really
good
memories
would know
how to do it
three days
later.

q9.6
The teacher
needs to give
the students
meaning
behind the
algorithm.
She could
show them
with pictures
or blocks first
and then
show them
how the
algorithm ties
in with it.

B4–S9
Training Exercises—Set 1
A
q9.1
Impressive,
the child
seemed to
understand
what was
being
explained to
her. She did
not guess but
listened
attentively to
the
instructions.

q9.2
I think that
she
understand
the concept.

q9.3_choice
Yes

q9.3
she seemed
to have a
good grasp
once
something
was
explained to
her.

q9.4
The child
could not
remember
what had
been
explained
before.

q9.5
'Fractions are
the hardest
and most
confusing to
learn

q9.6
Continue
reinforcing the
concept.

Score

Comment

q9.2
I dont think
she quite
understands
why you flip
it, but that its
something
you do to
solve the
problem.
She
understands
that you flip
the fraction
and then
multiply it
straight
across.

q9.3_choice
Yes

q9.3
I have
confidence
that this child
could solve
similat
problems
because she
knows the
steps and
methods of
how to go
about solving
such a
problem

q9.4
She forgot
the steps of
how to solve
the problem.

q9.5
On further
thought, if the
process isnt
practiced
often, it can
be forgotten,
especially
since its just
learned.

q9.6
Explain why
the problem
works the way
it does.
Possibily
create a
senario to
explain what
is going on..or
to use more
visual aids.
Also, assign
homework on
the subject so
the students
can continue
learning the
process and
memorize it at
home, and
then teach it
more in class.

Score

Comment

B
q9.1
She
remembered
the steps in
solving the
equation, and
remembered
what the
teacher had
told her. She
was able to
learn them
and apply
them to other
problems.

B4–S9

C
q9.1
i think that
the child in
the clip with
practice can
learn the
method of
dividing and
multiplying
fractions.

q9.2
nothing qutie
yet, maybe
placing a one
under a
whole
number .

q9.3_choice
Yes

q9.3
if she
practiced the
method she
learned from
her teacher.

q9.4
she struggled
on
remembering
what to do
with the
fraction as far
as what to do
with the one
and the
three.

q9.5
i would say
that less than
50 percent
could solve
this a few
days later. it
would take
practice
because it is
dealing with
fractions
rather than
just whole
numbers.

q9.6
try to explain
more
thoroughly on
what to do
and why the
division sign
turns into a
multiplication
sign when
putting a one
under the
whole number
and allow the
children to
practice more.

Score

Comment

q9.2
It is
multiplying
with a flip

q9.3_choice
Yes.

q9.3
The child
knew how to
solve the
problem and
she could
explain it.
They say that
if you can
explain it, you
really
understand it.

q9.4
The child was
not practicing
her division
of fractions
and forgot
the process.
If you do not
practice, you
will not
remember.

q9.5
I think that
half of the
children
would be
able to solve
it a few days
later and then
there will be
the ones who
struggled.

q9.6
Assign
homework
relating to this
so they can
practice.

Score

Comment

D
q9.1
The child was
able to pick
up this
concept very
easily and it
was
explained
very well
also.

B4–S9
E
q9.1
I was very
surprised to
see that after
seeing three
examples
and only
doing one
problem on
her own, she
remembered
all the steps
to solving the
problem.

q9.2
I think the
child only
understands
what the
teacher has
shown her to
do. She
probably
doesn't
understand
why.

q9.3_choice
Yes.

q9.3
I think the
child would
be able to
solve a
similar
problem in a
few days, as
long as she
had some
type of
homework
involving
these types
of problems
or some type
of review.

q9.4
The child
could not
remember
the steps to
figuring out
the answer to
the problem.
She was
obviously
only shown
the few days
before with
no
explanation
of why and
not given any
more practice
at this type of
problem.

q9.5
I would say
about 5
because not
many
children will
remember
those steps
to solving the
problem
without
understandin
g why they
had to do
those certain
steps.

q9.6
If the teacher
asked the
child more
questions and
had given the
child
explanation as
to why those
steps took
place, I think
more children
would
remember
more.

Score

Comment

q9.2
nothing

q9.3_choice
No

q9.3
she was very
good at
memorizing
the algorithm
in the short
period of
time, but it
will not stay
with her.

q9.4
painful to
watch. Child
had no
understandin
g of what was
being asked.
Child took a
long time to
write the 6
because she
knew from
the beginning
that she
didn't know
how to do the
problem.

q9.5
no
understandin
g of what the
division really
meant

q9.6
I don't know
how you show
division with
manipulatives
(yet) but you
would have to
start that way.
The children
would have to
have many
experiences
to understand
the concept
before even
showing them
the algorithm.

Score

Comment

F
q9.1
confusing to
child, boring,
meaningless

B4–S9
Training Exercises—Set 2
G
q9.1
the child did
ecactly what
she was told,
no more or
no less. she
seemed
passive and
didnt ask
many
wuestions.

q9.2
i dont know if
she knows
why she flips
the fraction or
why she
multiplies. i
dont think
she really
understand
what she is
actually doing
with the
fractions.
She was
going through
the steps like
she watched
the teacher. i
think that she
solved the
problem
because of
watching the
teacher.

q9.3_choice
No.

q9.3
she will
probably
forget the
method and
will need the
teacher to
show her
how to do it
again.

q9.4
the child
forgot the
method she
was shown a
few days
ago. this
shows that
she didnt
understand
the
relationship
of the 2
fractions and
what she was
trying to
solve.

q9.5
about 20% of
the children
would be
able to solve
this problem
later because
they were
taught too
quickly on
how to
perform the
problem, not
how to
understand
the problem.
There would
be a few that
would
remember
how to do the
problem
becasue they
got a better
understandin
g or they
have a better
memory.

q9.6
the teacher
needs to draw
visuals or
make up a
story so the
children can
relate to the
problem. If
she explains it
in a way that
they are
familiar with,
the numbers
and the
symbols wont
be so foreign
to them. they
could
remember the
story to guide
them in
solving
problems
similar to this.

Score

Comment

B4–S9
H
q9.1
the process
is explained
rather than
the concept

q9.2
nothing

q9.3_choice
No,

q9.3
she might if
she
remembers
the process
but she
dosent
understand
the process

q9.4
concept is
not
understood

q9.5
a great
majority will
be able to do
this if given
the steps but
none will
understand
what the
division of
fractions are
and why the
steps why
they work

q9.6
explain the
concept first
then show the
steps

Score

Comment

q9.2
that you just
take the
recipical of
the fraction
and the
multiply them

q9.3_choice
Yes

q9.3
b/c the
teacher did a
great job at
discribing
how to do it

q9.4
she didnt
remember
what to do

q9.5
' think she is
quite typical,
but I think
60% of
childrenwould
remember
how to do it

q9.6
maybe do the
problem more
or come up
with a little
song or
melody to
help out with
remembering
thesteps

Score

Comment

I
q9.1
nothing
much,

B4–S9
J
q9.1
there should
have been
way more
building up to
this lesson.
the girl knows
how to go
through the
motions but i
don't think
she really
understands
what she is
doing. she
doesn't even
have any
idea of what
dividing
fractions
really is. or
what she is
doing

q9.2
absolutely
nothing, but
she can solve
very basic
ones. that is
great that she
knows an
algortithm but
in a week
from now i
wonder if she
will
remember it.

q9.3_choice
No

q9.3
if you don't
understand
why are what
you are really
doing, it
makes it
difficult to
remember
because you
never really
knew what
you were
doing in the
first place.

q9.4
interesting. i
bet if there
had been
more of a
why lesson
and she
really
understood it
a couple of
days ago,
she would
have
remembered.
instead she
never really
understood it
and that is
apparent in
her not
having any
idea on how
to solve it a
few days
later.

q9.5
i am not sure
how many
would
remeber, but
i would think
it would be a
very small
numver
would
remember

q9.6
have more of
a conceptual
lesson before
the algorithm.
i think it is ok
to show
students
shortcuts after
you know that
they really
understand
what they are
doing. if there
had maybe
been
drawings,
pattern
blocks, or
some type of
manipulative
to help the

Score

Comment

B4–S9
K
q9.1
the fact that
the teacher
showed her
explanation
on paper was
very useful

q9.2
im not
completly
sure is she
understands
the process
or is simple
imitating it.

q9.3_choice
Yes

q9.3
with som help

q9.4
This shows
that the child
simply
imitated what
she saw the
teacher doing
but did not
understand
the process
she was
using to get
the answer.

q9.5
Unless they
understand
the concepts
used and
practice
solving more
problems
they wont
know what to
do.

q9.6
explain to the
child exactly
what going
on, dont just
make her
imitate your
actions.

Score

Comment

q9.2
I do not think
that the child
understands
much about
fractions.

q9.3_choice
No

q9.3
She will have
probably
forgotten the
steps used to
complete the
problem.

q9.4
She could not
remeber how
to do the
problem
because the
method she
was taught
made no
sense to her.

q9.5
I do not think
that many
children
would
remember
how to solve
this problem
because it
would not
make any
sense to
them.

q9.6
Explain why
we solve the
problem using
this algorithm
and also
explain to the
child different
ways of doing
the same
problem. For
example using
manipulatives
or story
problems.

Score

Comment

q9.2
that in order
to devide
fractions you
must flip the
second
fraction over
and then
change it to
times.

q9.3_choice
Yes

q9.3
probably if
she had
those notes

q9.4
it was
interesting to
see that she
could not
remember

q9.5
I think she is
pretty typical

q9.6
give her little
lessons along
the way

Score

Comment

L
q9.1
The thing that
stood out
most was
how
confusing the
algorithm
seems to be.
If I were the
little girl I
would be
thinking why
do we do
this.

M
q9.1
it was a good
teaching
approach

B4–S9
Training Exercises—Set 3
Z
q9.1
The child
memorized
the format
used by the
teacher. She
repeated the
exact same
movements
and
attemppts as
the teacher.

q9.2
There's no
way to tell
unless you
give her two
completely
different
fractions to
divide.

q9.3_choice
Yes

q9.3
A child's
mind is like a
sponge in
that it can
absorb most
knowledege
with a clear
view of
understandin
g.

q9.4
She simply
forgot the
procedures of
solving the
problem
because the
numbers
slightly
changed.

q9.5
With more
practice and
further
explanation
the method
would sink
into the
child's mind
abling themto
be successful
in the future.

q9.6
Have patience
and
continually
explain and
provide
suggetions to
the student
that may help
them
remember or
better
understand
the procedure
at hand.

Score

Comment

q9.2
not much,
only the
procedure

q9.3_choice
No

q9.3
as I said, she
was just
following the
procedure,
but that does
not mean she
was
understandin
g it

q9.4
The little girl
did not
remember
what to do.
she probable
knew she
had to
change the
division sign
for other sign
and that is
whay she put
the plus
instead of the
times.

q9.5
if they did not
have any
practice after
the first
session, then
none would
be able to
remember

q9.6
As I have
seen in many
videos from
class 29.6, I
think the
teacher
should first
teach them
with drawings
or
manipulatives
, and then the
alogarithm

Score

Comment

Y
q9.1
the child only
memorized
the solvency,
but was not
actually
thinking on
what she was
doing

B4–S9
X
q9.1
The child did
well on
working the
problem
alone. But
one thing that
stood out to
me was how
well did se
really
understand
thewhole
'flipping over
and
multiplying'
thing.

q9.2
She
understands
how to go
through the
method and
get the right
answer.

q9.3_choice
No

q9.3
Without
practice no.
She has only
worked a few
problems and
she is going
by metho, not
by
understandin
g.

q9.4
The child did
not
remember
the process
after a few
dayswhich
shows just
what I
thought, she
has no
understandin
g of the
process just
a short
memory how
to copy the
teacer's
examples.

q9.2
how to solve
the problem but not why
Yes

q9.3_choice
Yes

q9.3
if she has a
good
memory.....

q9.4
she was
confused and i
could tell she
felt dumb with
the camera and
the teacher
waiting... she
knew
something was
supposed to
flip... and she
knew the sign
was supposed
to change.. but
she couldn't
figure out in
what order or
where

q9.5
This child is
very typical,
with no
understandin
g behind a
process very
few would be
able to
remember a
few days
later

q9.6
Work on the
understandin
g of fractions,
what division
of fractions is
all about.
Also work on
the reciprocal
of frations,
give
examples
why the
reciprical
multiplied
works the
same as the
original
divided.

Score

Comment

Score

Comment

W
q9.1
yes - when
asked if she
wanted to
learn she
didn't say
yes... other
than that her
sniffling in the
mic... :) yes
she figured
out how to
complete the
problem - i
didn't expect
that

q9.5
it depends
on their
memory.. if
a child has a
good
memory they
could just
copy cat the
order with
different
numbers...
however
most kids
memory
goes to
pokemon
and barbie

q9.6
more teachin
and
practice...
unless she
wants to
explain why
- but i doubt
the child
would fully
understand

B4–S9
V
q9.1
i liked that
the teacher
first showed
her how to do
the problem,
however it
thought the
teacher
should have
explained
why we do
certain steps.
this helps the
child not in
the way
theat she
won't do
other
problems
with
memorizing
steps

q9.2
i think she
knows the
steps you go
through in
solving a
division
problem of
fractions

q9.3_choice
Yes

q9.3
by
memorization

q9.4
i think that if
she was told
the reasons
behind why
you do the
steps she
would have
understood
better.
howeveri like
that the
teacher
asked what
are you
thinking and
left it at that ,
didn't feel the
need for the
student to get
the answer

q9.5
I think half
would be
able to solve
it. not wait
three days,
maybe do
three
problems a
day with
regular
session.

q9.6
not wait three
days, maybe
do three
problems a
day with
regular
session

Score

Comment

q9.2
I really don't
think she
understand
why you put
a one under
or why she
needs to flip
the fraction
over in order
to multiply
across

q9.3_choice
Yes

q9.3
She would be
able to solve
it on her own
because she
already
practiced the
problem
enough times

q9.4
The child
could not
follow
thorugh
because she
did not have
an example
to follow .

q9.5
There is a
few children
who could
not
remmember
how to solve
this because
they might
not have a
good memory

q9.6
find another
method of
solving
division.
Maybe with
pictures

Score

Comment

U
q9.1
The little girl
knows how to
solve the
problem after
she practiced
the step she
needed to do
in order to
solve the
problem.

B4–S9
T
q9.1
The teacher
worked with
the child and
first showed
her how to do
the problem
and then
allowed her
to do it on her
own wiht
some help.

q9.2
She
understand
that you have
to flip the
fraction and
multiply in
order to solve
the problem.

q9.3_choice
Yes

q9.3
Since she did
it a few times
I think she
should be
able to solve
the problem
or at least get
a start on the
problem.
She might
however
need the
model to
guide her
through the
steps again.

q9.4
The child has
forgotten how
to do the
problem
because
there is no
model and
this is a new
concept for
her.

q9.5
This is pretty
typically for a
child who is
just learning
how to do a
new problem.
it takes time
and practise
for them to
be able to
understand
what there
doing and do
problems on
their own.

q9.6
I think the
teacher
should help
the child and
try to refreash
her memory in
someway.
This child left
without really
knowing how
to solve the
problem.

Score

Comment

q9.2
I think tha the
child
understands
how to
devide them
using
numbers, but
she has no
idea why she
is doing it.
She has no
means of
applying the
data to
everyday live.

q9.3_choice
Yes

q9.3
The video
said that she
rehearsed a
few more
problems.
Hopefully she
will have
memorized
the process.

q9.4
She had
forgotten how
to devide with
fractions. I
aslo don't
remember
seeing a time
frame, was
this the next
day? A week
later? A
month?

q9.5
Her match
skills are not
out of the
norm.

q9.6
I think that
showing
illustrations of
what is being
done or
providing
manipulatives
would have
helped.

Score

Comment

S
q9.1
The never
showed the
girl with
drawings
what they
were doing.
The could
have drawn 4
squares, then
devided them
into thirds
and counted
up the
number of
thirds there
were.

B4–S9
Solutions for Training Exercises
Exercise

Score

A

0

The emphasis in this response in on practicing the algorithm.

B

2

Respondent mentions that explaining why the algorithm works and suggests that visual
aids be employed to illustrate the ideas.

C

1

Respondent states the importance of practice; score is 1 because of the comment that the
teacher should explain what to do.

D

0

Mentions only practice.

E

1

Respondent suggests that explanation of steps of the procedure will promote
understanding.

F

3

Respondent notes that this concept should be developed through use of manipulatives
BEFORE instruction on the algorithm. The time element is critical in the score of 3.

2

Respondent advocates helping children understand the concepts by using visuals and
stories rather than number symbols. She does not mention that this work should come
before the symbol work, so this response is scored 2.

G

Comment

B4–S9
Exercise

Score

Comment

H

3

How the concept will be explained is not specified, but the respondent’s comment that
explanation should precede showing the steps is interpreted as evidence of this belief.

I

0

Focus is on practice.

J

3

That the conceptual lesson should come before the procedural lesson is mentioned in
responses 9.1 and 9.6.

K

1

Understanding the concepts is important, but one can come to understand through a
comprehensive explanation.

L

2

The teacher should use manipulatives and story problems at the same time that she
explains the reasoning behind the algorithm.

M

0

The meaning of “little lessons” is unclear but was interpreted as a review of the steps
instead of as an explanation of the concept.

Z

1

The notions of “further explanation” and “better understand the algorithm” are vague but
were interpreted as indicators of a desire to explain why the algorithm works.

Y

3

This respondent recommends developing the concepts through multiple representations
before teaching the algorithm.
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Exercise

Score

Comment

X

1

The meaning of “work on the understanding of fractions, what division of fractions is all
about” is unclear without further details; it was interpreted as a suggestion for verbal
explanation of why the algorithm works, in conjunction with the algorithm.

W

0

Although the participant expresses an interest in explaining why, he or she is clearly
doubtful about the likelihood that such explanation will help.

V

1

Explain why with more practice (note that this explanation is in response 9.1, not response
9.6).

U

2

Although overall the response seems unimpressive, the “maybe with pictures” warrants a
2.

T

0

Practice is advocated with no mention of concepts.

S

2

Because of the mention of illustrations and manipulatives, the response is scored 2.

IMAP Results for Belief 4 Segment 9
Score

Pre

n
0
1
2
3
Total

96
42
18
0
156

Post
%
60%
26%
11%
0%

n
55
47
46
11
159

%
35%
30%
29%
7%
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Rubric for Belief 5—Segment 2
Belief 5
Children can solve problems in novel ways before being taught how to solve such problems. Children in
primary grades generally understand more mathematics and have more flexible solution strategies than adults
expect.
Description of Rubric
Each of the two parts of this segment is coded separately; the two part scores are then considered to determine
one overall score (see the Scoring Summary).
Responses for this segment were often found to be ambiguous and difficult to code. Scores depend upon
whether respondents are sensitive to children’s thinking and view children’s approaches as legitimate. Some
respondents, however, provide little information on this subject.

2. Read the following word problem:
Leticia has 8 Pokemon cards. She gets some more for her birthday. Now she has 13 Pokemon cards. How many
Pokemon cards did Leticia get for her birthday?

2.1 Do you think that a typical first grader could solve this problem? NOTE. The problem could be read to the child.
Yes
No
Click here to continue

You answered that a typical first grader could solve the following problem:
Leticia has 8 Pokemon cards. She gets some more for her birthday. Now she has 13 Pokemon cards. How many Pokemon
cards did Leticia get for her birthday?
2.2 If a friend of yours disagreed with you, what would you say to support your position?

Submit

Here is another word problem. Again, read it and then determine whether a typical first grader could solve it.
Miguel has 3 packs of gum. There are 5 sticks of gum in each pack. How many sticks of gum does Miguel have?
2.3 Do you think that a typical first grader could solve this problem? NOTE. The problem could be read to the child.
Yes
No
Click here to continue

You answered that a typical first grader could solve the following problem:
Miguel has 3 packs of gum. There are 5 sticks of gum in each pack. How many sticks of gum does Miguel have?
2.4 If a friend of yours disagreed with you, what would you say to support your position?

Submit
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Rubric Scores

0.

Responses scored 0 indicate that children will not devise legitimate approaches to the Join Change Unknown and
multiplication problems and thus provide no evidence for the belief that children can devise their own solutions
before being shown how to solve problems.

1.

Most responses scored 1 indicate that children’s approaches to only one of the two problems will be legitimate.
Responses scored 1 do not indicate sensitivity to children’s thinking, although some indicate that children can
solve both problems once they have been taught. These responses are interpreted as providing minimal evidence
that children might be able to solve problems for themselves, but they indicate primarily that children must be
shown how to solve the problems.

2.

Responses scored 2 indicate that children can generate solution strategies for one of the problems and must be
taught the other. They indicate that children can solve some problems independently.

3.

Responses scored 3 indicate confidence that children can solve both problems when they have access to
manipulatives. They indicate the respondent’s faith in children’s abilities to devise their own solutions.
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Scoring Summary
Use the following tables to score Items 2.2 and 2.4 separately; then calculate the overall score.
Score

0
1
2
3

Rubric details for Response 2.2
•

Simple subtraction problem—children have already learned how to do it.

•

Cannot solve (or comprehend) problem OR Can do it if they know that it is subtraction.

•

Can do it after being taught how to model this problem

A. Typical children can do it if they have manipulatives OR I have seen it.
B. This is a hard problem for children when they invoke their informal knowledge, because it is a
missing-addend problem.

Score

0
1
2
3

Rubric details for Response 2.4
•

Can solve but child’s approach is not legitimate

•

Cannot solve

•

Can do it after they have been taught

•

Typical children can do it if they have manipulatives. OR The child can add 5 + 5 + 5.
Score permutations for
(2.2, 2.4)

Overall score

0
1
2
3

(0,0)

(1,1)

(2,1)

(1,0)

(0,1)

(2,0)

(3,1)

(3,0)

(2,2)

(1,3)

(1,2)

(0,3)

(3,2)

(2,3)

(3,3)

(0,2)
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Examples
1
q2.1
Yes

q2.2
I would say that 1st
graders are already
taught how to add and
subtract. This is an
easy subtraction
problem.

q2.3
No

q2.4
This kind of problem
involves the concept of
multiplication.
Multiplication is not
something that is
introduced to a child in
first grade. Even if
someone might say that
the child may be able to
add 5 three times, it is
the concept of
multiplication that allows
one to solve this
problem, and a first
grader is not there yet.

2.2 Score
0

2.4 Score
0

Overall Score
0

Comment
The 2.2 response fails to
show sensitivity to children’s
interpretations of this as a
Join Change Unknown
problem. In 2.4 the
respondent suggests that
first graders may be able to
solve this problem but that
they are not really
multiplying.

q2.1
No

q2.2
I believe that not all
children can think of
the answer on the top
of their head. Some
children might get
discouraged by the
number 13.
Sometimes children
cannot count that
high.

q2.3
No

q2.4
I think that it would be
difficult for the child to
grasp the idea that they
are multiplying. They
might just see the 3 and
5 in the word problem
and add them up.

2.2 Score
1

2.4 Score
1

Overall Score
0

Comment
In both responses the
respondent expresses doubt
about first graders’ abilities
to solve the problem.

2
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3
q2.1
Yes

q2.2
I would tell her that
you could set up the
problem like this: 8 +
_ = 13. Then I would
tell her that all you
have to do to show
the first grader how to
solve it is to show
them that this is also
a subtraction problem:
13 – 8 =

q2.1
Yes

q2.2
I would argue that a
first grader would have
the knowledge in adding
and subtracting enough
to be able to count from
eight to thirteen on
using their fingers they
would be able to see
that she got five new
cards.

q2.2
It is a missing addend
problem and that can
be harder for young
children to solve than a
straight addition or
subtraction problem.

q2.3
Yes

q2.4
I think that if a child is
taught to do a problem
like this one, he will be
able to do it, no matter
what his age is.

2.2 Score
2

2.4 Score
2

Overall Score
1

Comment
Both responses indicate
that children will be able to
solve these problems once
they have been taught.

q2.3
Yes

q2.4
they can draw out the
problem. they would
draw 3 groups with five
objects in each group.
then count all the
objects.

2.2 Score
3A

2.4 Score
3

Overall Score
3

Comment
The respondent expresses
confidence in children’s
abilities to solve both
problems. The responses
show a sensitivity to
children’s intuitive
approaches to these
problems.

q2.3
Yes

q2.4
By using manipulatives
the child will be able to
solve the problem
because it easy for
them to see what they
are doing.

2.2 Score
3B

2.4 Score
3

Overall Score
3

Comment
In 2.2, the respondent
shows sensitivity to the
difficulty of this kind of
problem. In 2.4 she notes
that multiplication is easy
to model.

4

5
q2.1
No
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Training Exercises—Set 1
A
q2.1
No

q2.2
In first grade children are
dealing with adding numbers
and place value so some
missing number problems
may be too tough for them.

q2.3
Yes

q2.4
well, this is something that
they can draw out so they
can visibly see the five
sticks in each pack. it may
take some time before the
answer is reached but they
can handle it.

2.2 Score

2.4 Score

Overall Score

Comment

B
q2.1
No

q2.2
It is basic algebra, and
unless they are taught the
theory behind algebra, they
will be confused. Maybe a
first grader could figure it out,
but it would take a lot of
thinking and a lot of handson.

q2.3
q2.4
No This is multiplication and
generally students do not
learn this until third grade.
I also think that it is a very
difficult problem to a first
grader and that they ould
not even be able to
understand the prblem, let
alone, solve it.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
I would say that a first grader
could figure it out by
subtracting 8 from 13.

q2.3
Yes

q2.4
I would show the first
grader with objects and
helping him/her count

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
i would say that if she had
cards Maria would beable to
count them to determine the
amount

q2.3
No

q2.4
This is at a higher level ,
as this would involve
multiplication, most at this
age are unaware of this

2.2 Score

2.4 Score

Overall Score

Comment

C
q2.1
Yes

D
q2.1
Yes
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E
q2.1
Yes

q2.2
I wouldn't argue with her
much because at this
moment I can't remember
what level of math I was at
in the first grade. I know
that all children learn at
different rates but I can't
remember the grade where I
was first taught addition
and subtraction.

q2.3
No

q2.4
I would say that I am pretty
confident that unless this
child has had teaching
outside of school, he has not
learned how to multiply or
divide at this stage in his
school career. I believe that
comes closer to third and
fourth graders.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
that it is not obvious to first
graders how to solve this
problem. It would take
some help for them to
figure it out.

q2.3
Yes

q2.4
because although they don't
teach 1st graders multiplication
they would be able to count 5
sticks of gum 3 times.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
I had this exact
conversation with a first
grader at a school I worked
at.

q2.3
Yes

q2.4
First graders know how to use
repeated addition for
problems older kids could use
multiplication for.

2.2 Score

2.4 Score

Overall Score

Comment

F
q2.1
No

G
q2.1
Yes
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Training Exercises—Set 2
H
q2.1
Yes

q2.2
I think first graders if given
time and can hear and see
the problem in most it will
register, but for those who
still struggle why not bring out
the amount of cards in the
problem and let them visually
(hands on) figure it out; if
given the right tools

q2.3
Yes

q2.4
this problem would be harder
than the previous due to fact
some children struggle with
multiplication, but again I
believe if those who struggle
are given some visual aid
they to can determine the
correct answer

2.2 Score

2.4 Score

Overall Score

Comment

2.2 Score

2.4 Score

Overall Score

Comment

2.4 Score

Overall Score

Comment

I
q2.1
Yes

q2.2
its easy to see that she
started with 8 and now she has
13 so the child would know to
add to 8 until they reached 13,
or just subtract 8 from 13

q2.3
No

q2.4
most first graders don't
know how to do
multiplication problems

J
q2.1
No

q2.2
I do not know much about
how much a first grader
knows. I would tell them
about my cousin who is in
kindergarten and that he does
not know how to add yet

q2.3
No

q2.4
This is multiplication and that
is not taught until the 4th or
5th grades

2.2 Score
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K
q2.1
Yes

q2.2
I would say that if you read
the problem to the child and
had visual aids to show what
the problem asking then the
child might be able to see
what was going on and
answer the problem with the
cards that you set out.

q2.3
Yes

q2.4
I think that with the teachers
help the student could solve
this problem. But a first grader
could not do this on his/her
own. The teacher or helper
would have to guide them
through the step for solving
the problem. They would read
the problem, get out 3 packs
of something and then put 5
things in each pack and have
the child count them and see if
they could figure out the
answer.

2.2 Score

2.4 Score

Overall Score

Comment

2.2 Score

2.4 Score

Overall Score

Comment

L
q2.1
Yes

q2.2
as long as the child can
count, and there is no
restriction on the tools that
the child can use it would be
simple for a firt grader to be
shown eight of something
then a certain numer to get
thirteen.. the child would
need to figure out how many
were added

q2.3
Yes

q2.4
if the first grader uderstood
addiion then it is simply
counting and adding.. i am
not sure at what level
multiplication is introduced
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M
q2.1
Yes

q2.2
Well I would explain that most
children learn better with
visuals. As long as the
children know how to count I
can show them the cards and
they can just count how many
I have added or subtracted. I
think by them actually seeing
the cards it will help them to
better understand.

q2.3
No

q2.4
This problem requires
multiplication, and although
I'm sure some first graders
could get it I feel that
multiplication is a concept
that should be delt with at an
older age. First graders are
just learning addition and
subtraction.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
i would say that for a typical
first grader, it would be hard
for the child to hold on to two
different values at the same
time, meaning the start and
the result, not knowing the
change that occcured.

q2.3
Yes

q2.4
i think that a typical first
grader would be able to solve
this because they could
visualize what they actually
have, meaning the 3 packs of
gum, that have 5 pieces each

2.2 Score

2.4 Score

Overall Score

Comment

N
q2.1
No
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Training Exercises—Set 3
Z
q2.1
Yes

q2.2
I would say that children have a
good sense of the things they
have, and how many of them
there are. Children have
memories that work quite well,
especially when it comes to
toys, or their prize
possessions. They know how
many they have, and many of
them know how many toys they
don't have in a set of possible
toys to be bought from any
manufacturer. Therefore they
will know at a very early age
how many they received, and
often who a gift came from.

q2.3
Yes

q2.4
I would say that every first
grader knows how to count to
15, and has had packages of
gum with 5 sticks in it many
times by the first grade. It
might take some children longer
than others, and perhaps some
children wouldn't get it, but I
think a teacher can spend
enough time to get a child to
imagine and picture the
scenario in their minds, and
come up with acceptable
answers to gum quantities as
long as the numbers are not too
large.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
a typical first grader is about
six years old. He or she may of
course be able to count but it
might be difficult for he or she
to solve this problem. If the
problem said maria has 8
pokemon cards and received 5
more for her birthday, how many
does she have now? i believe
this question would be easier
for a first grader.

q2.3
Yes

q2.4
because i believe that a typical
first grader can count, three
packs of gum with five sticks in
each one without any missing, a
typical first grader could answer.
simply because five is an easy
number to count by. they can
lay out each pack, know that
there is five in each one and
count from there.

2.2 Score

2.4 Score

Overall Score

Comment

Y
q2.1
No
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X
q2.1
Yes

q2.2
i believe that children have the
ability to take a word problem
and convert it into a regular
addition or subtraction problem,
especially when it involves
objects that the children are
familar with, like pokemon cards

q2.3
No

q2.4
i'm pretty sure that a first grader
can not solve a word problem
involving multiplication, i believe
it may be too complex of a
problem for that age group.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
First graders are at the
beginning of learning their
reading skills. They would need
someones else to read this
problem to them. I think it is
harder to comprehend when you
can not read it to yourself a few
times. The first grader would
have trouble picking out all the
clues to solve this problem by
only using their listening skills.

q2.3
No

q2.4
Again, a first grader is at the
beginning level of reading and
would have trouble
comprehending the problem.
This problem also involves a
higher level of thinking that they
have not learned yet

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
you could bring cards into the
class and demonstrate it. you
could also set up the problem
as 8 plus what equals 13. this
problem actually might be a little
tought for a first grader.

q2.3
No

q2.4
i don't remember doing
multiplication in first grade and
that is what this problem
involves 5x3= 15. i think first
graders can only handle adding
and subtracting

2.2 Score

2.4 Score

Overall Score

Comment

W
q2.1
No

V
q2.1
Yes
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U
q2.1
No

q2.2
A typical 1st grader would have
trouble reading the problem,
because they are still learning
to read. If the problem was
read to them, it might make it
easier. I think it depends on
the child. It seems that
children have trouble with word
problems especially

q2.3
Yes

q2.4
If read to them, the children
could figure out the problem, but
it does seem a little advanced.
They don't know their times
tables yet, but they could use
lines to count and firgure it out.

2.2 Score

2.4 Score

Overall Score

Comment

q2.2
I think the first grader would
have to see pictures to
understand because only a few
really can hear and understand
that 13 is after the 5 hat were
given. A child sometimes
thinks that 13 were given.

q2.3
Yes

q2.4
I think in this circumstance the
child could get messed up but
they can relate with a pack of
gum and he sticks inside. and
then add them up, but certainly
not multiply.

2.2 Score

2.4 Score

Overall Score

Comment

T
q2.1
No
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Solutions for Training Exercises
Exercise
A

B

C

D

E

F

2.2
Score
3B

1

0

3A

0

2

2.4
Score
3

1

2

1

1

3

Overall
Score
3

Comment on 2.2

Comment on 2.4

This kind of problem can be difficult
for children.

Children will be able to easily solve
this problem.

This is an algebra problem.

This problem will be too difficult for
children

Child will use subtraction

Will teach the child

Case made for how children will be
able to solve the problem by acting it
out

First graders will be unable to do this
problem.

Problem is simple subtraction.

Children will be unable to solve the
multiplication problem.

Children will be able to do this with
help.

Children will be able to do this
problem by counting.

0

0

1

0

2
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Exercise
G

H

I

J

K

L

2.2
Score
3A

3A

3A

1

2

2

2.4
Score
3

3

1

1

2

3

Overall
Score

Comment on 2.2

Comment on 2.4

3

Has seen children do this kind of
problem.

Children can model this problem with
manipulatives.

3

Children can do these problems if
they have visual aids to help them.

Children can do these problems if
they have visual aids to help them.
Clearly scores 1.

0

Difficult to code because both
addition and subtraction are
discussed. The spirit of this
response is that children will solve
this by adding on, in keeping with the
spirit of the 3 score.
Children will not be able to solve
these problems.

1

Once they have been taught, children
will be able to solve these problems.

Once they have been taught, children
will be able to solve these problems.
Can be done by adding

2

Coders disagree whether to score
this response 2 or 3

1

Children will not be able to solve
these problems.
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Exercise
M

N

Z

Y

X

2.2
Score
2

3B

3A

3B

3A

2.4
Score
0

3

2

3

1

Overall
Score
0

3

2

3

1

Comment on 2.2
“Can show them” indicates that the
teacher will need to show children
how to model this problem.

Comment on 2.4

Difficulty of the Join Change
Unknown problem is noted.

Although some first graders might be
able to solve this problem, we infer
that the respondent does not value
their approaches.
Children can solve the multiplication
problem with manipulatives.

Good rationale, although no
specifics, given for the child’s being
able to solve the problem.

Some children could solve the
problem; all could solve it once they
had been taught.

This Join Change Unknown might be
difficult for children.

Multiplication will be easy to solve
because the child can easily act it
out.

Could be scored more than one way.
Statement that child can easily
convert this into a “regular” problem
does not show sensitivity to
children’s thinking. That the context
will support the child’s thinking
shows sensitivity. Because of faith in
the child’s ability to do this problem,
credit given for sensitivity.

Doubt that children can solve the
multiplication problem
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Exercise

W

V

U

T

2.2
Score

1

2

1

1

2.4
Score

1

1

3

3

Overall
Score

0

0

Comment on 2.2
Children could not solve. Distraction
of reading issue, but children can
comprehend story problems when
they hear them. Seems to show little
faith in children’s intellectual
capabilities.
Children have to be taught how to do
this problem.

Comment on 2.4
Children could not solve; reading
issue; seems to show little faith in
child’s intellectual capabilities.

Multiplication will be beyond children
of this age.

1

Child will struggle with this problem
More optimism expressed about the
because it is a word problem that
child’s chance for success for the
she will have trouble comprehending. multiplication problem.

1

Children will have difficulty
comprehending this problem.
Unclear whether reference is to this
particular problem type. The general
skepticism expressed about
children’s abilities contributes to the
low score.

Children could “mess up” on the
multiplication but could do it by
modeling the problem.

IMAP Results for Belief 5 Segment 2
Score

Pre

n
0
1
2
3
Total

74
62
5
18
159

Post
%
47%
39%
3%
11%

n
36
60
6
57
159

%
23%
38%
4%
36%

B5–S5
Rubric for Belief 5—Segment 5
Belief 5
Children can solve problems in novel ways before being taught how to solve such problems. Children in primary
grades generally understand more mathematics and have more flexible solution strategies than adults expect.
Description of Rubric
Because this segment, unlike most others, does not pertain to a specific domain in mathematics, the responses tend
to be more varied than for most other items. We identified eight response types that are represented in the rubric. Other
responses fit none of our categories.
The focus of this rubric is faith in children’s thinking. Coders are expected to attend to whether respondents express
confidence that children will be able to devise legitimate solution strategies when confronted with problems of types
new to them. Responses that indicate doubt receive lower scores.

5. What were your reactions when you were asked to solve a new kind of problem without the teacher's showing you how to solve it?

Submit

5.1 When you are a teacher, will you ever ask your students to solve a new kind of problem without first showing them how to solve
it?
Yes
No
Click here to continue

5.1 You answered that you would ask your students to solve a new kind of problem without first showing them how to solve it. Please
elaborate on your reasons:

5.2 How often will you ask your students to do this?

Submit
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Rubric Scores

0. Responses scored 0 include an indication that children must be taught how to solve problems before they can solve them
on their own. They indicate that asking children to solve problems without first showing them how to solve them is
damaging to children and that solutions of children who have not been shown how to solve a problem will be incorrect.

1. Responses scored 1 include doubts about whether children will be able to solve problems without first being shown how
to solve them. The respondents express willingness to present children with problems but also express doubts, making
such comments as “to see if they can solve it.” The doubt in these responses takes several forms: (a) The children may
be unable to devise solutions; (b) providing problems will stimulate children’s thinking, but the children are not expected to
devise solutions; (c) only a very few children will devise solutions; (d) children will devise various solution strategies, but
they will engage in this practice very rarely. Generally, the solutions will not be evaluated, or children will not be asked to
share their answers.

2. Responses scored 2 indicate that children can devise solution strategies when presented new problems. The responses
lack expressions of doubt and are affirmative in nature. They often include a rationale for asking children to solve problems
without showing them how to do so.

3. Responses scored 3 include positive statements that children can generate their own solution strategies to novel
problems. Respondents suggest that they plan to depend on using novel problems as a focus of instruction and express
faith in children’s abilities to devise solutions for themselves.
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Scoring Summary
Score

0

Rubric details
•

Children will not know what to do with the problem OR children’s initial work will be incorrect OR
both.

Children will be asked to solve problems without being shown how to solve them;
• (a) but doubt in children’s ability to solve problems is expressed.

1

2
3

•

(b) doing so will stimulate thinking (but no mention that solution strategies will emerge).

•

(c) but only a very few children will be able to solve the problems.

•

(d) children will generate their own approaches but will do so rarely.

•

Children can solve problems for themselves and will definitely devise solution strategies—but
not so reliably as to be the focus of instruction (i.e., one cannot depend on children’s thinking as
a basis for instruction).

•

Building on children’s thinking will be an integral part of instruction (i.e., one can depend on
children’s thinking as a basis for instruction).
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Examples
1
q5.0
I was scared and nervous. I usually got the
problem wrong if I attempted it at all.

2

q5b
Yes

q5.1_explain
I would ask them to try their best and not
necessarily answer it correctly but to the best of
their ability. It can help see what a child thinks
and then address any problems specifically they
may be having.

q5b
Yes

q5.1_explain
It gets their brain thinking …

q5b
Yes

q5.1_explain
This will give me a chance to see how children
think and if some might be on the correct path.
It will help me in understanding where I will need
to begin in teaching the reall way to solve the
problem.

q5.2
Not asked

Score
0

Comment
Children will not be
successful when asked to
solve new problems; such
experience will be
detrimental to them.

Score
1

Comment
Doubt in children’s abilities
to solve problems is
expressed.

q5.2
Score
Not every time
1
something is
introduced but often
enough for them to
try things on their
oun first.

Comment
Problem solving will be
used to stimulate thinking.
Faith that children can
devise legitimate strategies
is not indicated.

q5.2
Not very often

(Scored re Rubric Detail 1b)

q5.0
Confussion is probably my first reaction but I
think it is good for us to try things first on our
own to try and figure it out.

4

q5.1_explain
I think that not showing them how to do it will
scare them and maybe in the long run scare
them away from math.

(Scored re Rubric Detail 1a)

q5.0
I tried my best and usually could figure it out.

3

q5b
No

(Scored re Rubric Detail 1c)

q5.0
I was scared and most of the time did not
want ot try to solve the problem without any
sort of help before.

q5.2
I am not sure.

Score
1

Comment
Only some children will be
on the right track. “Real
way” indicates that
children’s approaches will
not be legitimate ones.

B5–S5
5

(Scored re Rubric Detail 1d)

q5.0
It was a little hard, especially with the Russian
Peasant Algorithm and a few others.

q5b
Yes

q5.1_explain
Kids need to expand their thinking and once in
a while…

q5.2
maybe like twice a
month or so.

Score
1

Comment
No doubt about children’s
abilities to devise
solutions expressed, but
children will be allowed
to solve problems
infrequently.

q5b
Yes

q5.1_explain
I would like to see how and why my students
used the methods that they chose to use. I
believe they would learn easier and get a better
understanding by doing this.
Yes, because even though I felt it was unfair,
one feels great accomplishment when they
have done it on their own. It shows if they put
their mind to it they can do it.

q5.2
Not too often, but
just enough to
enable them to think
about it on their own.
Maybe 45%, but
probally less

Score
2

Comment
No doubt about children’s
abilities to generate
solutions to new
problems expressed.
Whether children’s
thinking is to be used as
part of instruction is
unclear.

q5b
Yes

q5.1_explain
I would ask them to solve a new type of
problem in their own way first because it allows
them to be creative and to find the way they
understand. It will also teach them that there
are more ways than one to solve a problem and
that different does not mean wrong.
Yes, if this was done on a regular basis, the
children would not panic as I used to do. Also I
would say, “who has a different way of working
the problem?” to encourage divergent thinking
and understanding.

q5.2
I think before each
new lesson.
2x per week

6
q5.0
My reaction was scary. I was able to learn
from the teacher’s examples, but solving by
using my own method would be difficult.
I know that at first I was overwhelmed and felt
that it was unfair of them to expect us to
answer something we have never been
shown... but then I would go back and use
trial and error with ways that I already knew.

7
q5.0
My first reaction is confused because I'm not
sure of how to do the problem because I have
never seen it before.
Panic!!!

Score
3

Comment
Children are capable of
devising solution
strategies, AND
children’s solution
strategies will be central
to instruction.

B5–S5
Training Exercises—Set 1
A
q5.0
I felt challenged because I
was used to being told how
to solve problems. But I
was also intrigued and felt
proud once I had solved it
on my own.

q5b
Yes

q5.1_explain
Because it gives students the
opportunity to develop
strategies on their own and
teaches them to be independent
and not always rely on the
teacher to give them the
answer.

q5.2
At least 50% of the time.

Score

Comment

q5b
Yes

q5.1_explain
I think it stimulates the mind
and they can play with their
imagination. They may come up
with new ideas and they might
not always work but at least
they tried.

q5.2
Once or twice a week.

Score

Comment

q5b
No,

q5.1_explain
Because I feel discouraged
and don’t feel like participating
when that happens.

Score

Comment

q5b
Yes

q5.1_explain
This will allow the students to
discover their own way to
solve a problem. Sometimes
when students are shown a
certain way how to solve a
problem, without realizing it,
they will continue to only use
the technique they were
taught. Some students are
afraid to try new ways of
solving problems in fear that
they will be doing it wrong.

Score

Comment

B
q5.0
Frustration and confusion

C
q5.0
I started to panic.

q5.2
Not asked

D
q5.0
At first it was frustrating for
me because I was used to
being shown how to solve a
problem. As I worked on
the problems myself, I
discovered that I was
learning the material better
when I was asked to first
solve the problem myself.

q5.2
Whenever I introduce a
new concept.
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E
q5.0
I was frustrated and
overwhelmed. I felt like a
failure and disappointed.

q5b
No

q5.1_explain
Children are there to learn and
expect to be taught. By not
giving them an explanation,
they could become
discouraged.

q5b
Yes

q5.1_explain
it is important to challenge
young minds. However, I would
probably tell the children that it
is alright if they cannot solve
the problem on their own. As
long as they try, they will do
well.

q5b
Yes

q5.1_explain
because i wont be there for the
rest of their life and if a
problem comes up that is new
to them they are most likley
not going to have a teacher
show them the right way to do
somthing, so i would ask them
to try and then ask them how
they got there answer.

q5.2
Not asked

Score

Comment

q5.2
At least once a week.

Score

Comment

q5.2
evrey once in a while
maybe at the start of
every chapter or every
other who knows

Score

Comment

F
q5.0
I found this frustrating
because I did not have a
good enough understanding
of numbers to be able to
solve problems on my own.

G
q5.0
it was a challeng. but i was
always up for trying to find
things out on my own but i
know that all of my friends
hated it . they didn’t want
to do it for them selves.
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Training Exercises—Set 2
H
q5.0
It was hard, and difficult,
because at times I didn't
know what to do, and if I
did do something I usually
got the answer wrong.

q5b
Yes

q5.1_explain
I think that at times it is
necessary for a child to find a
way t do it on thier own, but I
wuldn't let them struggle to
much. I would probably give
them only a couple minutes,
and I wouldn't assign it for
homework, like my teachers
used to.

q5.2
Probably at the beginning
of a new lesson, and it
would only be f or a
couple of minutes.

Score

Comment

q5.0
I think i probably sat there
staring at it for a minute
and then may or may not
have tried it on my own.

q5b
no

q5.1_explain
because if they try and get the
right answer by using a method
that does not work all the time
they might get stuck in a
pattern of trying to use that
method and thinking it is
correct. instead i would show
them a varity of ways to sove
the problem

q5.2
Not asked

Score

Comment

q5b
Yes

q5.1_explain
Because it get them to think of
other ways to slove it than the
traditional way. and b/cthe
other wa migt be easier for
them

q5.2
3 times a week

Score

Comment

q5b
Yes

q5.1_explain
Because, it gets their minds
thinking. They will be able to
be creative and see what they
would be able to on their own.

q5.2
Maybe every couple of
weeks.

Score

Comment

I

J
q5.0
I hated it because it was
hard to get started

K
q5.0
a little confused.
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L
q5.0
confused, because you
don't know how, unless
shown how too. and even
then I may not have fully
understood why the
problem is solved the way it
was

q5b
Yes

q5.1_explain
i would like to see which kids
are thinking on a different
scale then everyone else or
would solve it differently then
the way i was taught. and if it
made sense, then i don't know
if i could have the student
learn it my way.

q5.2
Every now and then

Score

Comment

q5b
Yes

q5.1_explain
Becuase if they do this before
learning standard algorithms
they have an opportunity to
solve the problem in a way that
makes sense to them. It
doesn't limit the ways that a
child can solve a problem,
therefore your students have a
better understanding of math.

q5.2
every time I introduce a
new subject.

Score

Comment

q5b
Yes

q5.1_explain
As I said I did not like it at all,
but now I have learned that
kids really remember more the
work when they actually figure
it out by themselves

q5.2
probably once a week or
once every two weeks

Score

Comment

M
q5.0
I wouldn't have known how
to solve a problem any
other way. I had no
understanding of strategies
except for algorithms. I
propably just sat there and
tried to make up something
that made sense.

N
q5.0
When I was in high school I
did not like it at all,
because I had no idea of
what to do.
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Training Exercises—Set 3
Z
q5.0
I hated it because it was
hard to get started

q5b
Yes

q5.1_explain
Because it get them to think of
other ways to solve it than the
traditional way. and b/c the
other way might be easier for
them

q5.2
3 times a week

Score

Comment

q5.2

Score

Comment

Score

Comment

Y
q5.0
My first reaction was to
estimate the answer to
have some ballpark figure
to strive for. I would then
probably deal with numbers
I was comfortable with like
5, 10 or 2.

q5b
Yes

q5.1_explain
A teacher should only give
enough guidance so that the
students can figure it out for
themselves. After seeing how
the students approach the
problem, I can give the
student help based on their
strategy, and let the ones
who understand move on, not
being held up by the others.

q5b
Yes

q5.1_explain
Yes, I think it is important for
children to learn how to think
on their own. I know my
teachers now make me do it a
lot.

Often.

X
q5.0
I didn’t think the teacher
should ask such a thing,
because that was her job,
to teach us how to solve it.

q5.2
At least twice a week.
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W
q5.0
Initially I was stumped as
to how I could figure it out
without prior instruction, but
as I looked over the
problem more, I remember
figuring out ways to use
skills from previous units to
figure out or come close to
the answer of the new
problem.

q5b
Yes

q5.1_explain
Yes, I would ask them to
attempt a sample problem from
our next unit to A: give me an
idea of who already has some
knowledge about that unit (or
who may need more help) and
B: to give students a chance
to come up with a way that
works best for them (before I
explain another way).

q5.2
Whenever I start a new
unit.

Score

Comment

q5b
Yes

q5.1_explain
Yes. I want to see what their
reaction is going to be. It
would be interesting to see
what solving methods they
come up with, who knows,
maybe they can teach me a
thing or two.

q5.2
At the beginning of a new
unit.

Score

Comment

q5.2

Score

Comment

V
q5.0
Well I wasn’t too happy
about it but I tried the
simple methods that she
had already taught us. If
that didn’t work
then I could always ask
her to give me an idea of
how to go about solving it.

U
q5.0
i tried to solve the problem
using the reasoning that i
alreay knew

q5b

q5.1_explain

Yes

because it teaches te students
to trust their judgement and to
take chances

often

B5–S5
Solutions for Training Exercises
Exercise Score

Comment

A

3

Rationale for having children devise their own strategies considered strong. Engage in this
practice frequently. (We inferred that having children solve problems on their own would be an
integral part of instruction.)

B

1

Doubt is expressed: “It might not always work.” The practice stimulates the mind.

C

0

Indicates that children will be unable to solve problems.

D

3

Limitations of showing children procedures for solving problems recognized. Comments in 5.1
indicate respondent’s first-hand experience with the power of solving problems on one’s own.

E

0

Children will be unable to solve problems.

F

1

Doubt expressed in the suggestion that children will not be evaluated on ability to solve new
problems.

2

Strong rationale for having children devise their own solutions. Confidence that they can do it.
Vague answer as to frequency is taken as evidence that problem solving will not be an integral part
of instruction.

G
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Exercise Score

Comment

H

1

Would let children devise solutions on their own; but doubt is expressed about their abilities to do
so.

I

0

Afraid that children’s approaches will be incorrect

J

3

Strong rationale for having children devise their own solutions; confidence expressed in their
abilities to do so. Will have children construct approaches frequently.

K

1

Problems to solve used as a means to stimulate thinking. No suggestion that valid solution
strategies will come from the children.

L

2

Strong rationale for children’s solving problems on their own; confidence in children’s abilities to
devise strategies expressed. The frequency shows that children’s constructions will not be a focus
of instruction.

M

3

Children’s constructions as the focus of instruction

N

2

Strong rationale for having children devise their own solutions; the frequency shows that children’s
constructions will not be a focus of instruction.

Z

3

Wants children to have alternative approaches. Will have children construct approaches frequently.
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Exercise Score

Comment

Y

2

“Give enough guidance so that the students can figure it out for themselves” is considered a
positive response. Problem solving not an integral part of instruction—doubt expressed about
some children’s abilities to devise strategies with comment on letting others go ahead.

X

2

Importance of students’ devising strategies noted but no reason given. Degree of confidence in
children’s abilities to devise strategies is unclear. Doubt was not expressed, so respondent was
given the benefit of the doubt.

W

1

Doubt about children’s abilities to devise strategies expressed. That respondent will explain
another way shows that the children’s strategies will not be an integral part of instruction.

V

1

No commitment to having children devise strategies—expectation that children can devise
strategies unclear; “wait and see” versus clear expression of faith in children’s abilities to devise
solutions.

U

3

Vague response. “Trust their judgment” indicates confidence in children’s abilities and “often”
shows that this practice would be an important part of instruction.

IMAP Results for Belief 5 Segment 5
Score

Pre

n
0
1
2
3
Total

60
87
9
3
159

Post
%
38%
55%
6%
2%

n
29
94
15
21
159

%
18%
59%
9%
13%

B5–S7
Rubric for Belief 5—Segment 7
Belief 5
Children can solve problems in novel ways before being taught how to solve such problems. Children in primary
grades generally understand more mathematics and have more flexible solution strategies than adults expect.
Description of Rubric
The question to keep in mind in scoring this rubric is “Does the respondent give evidence of thinking that children are
capable of devising solutions for problems like this on their own?” Evidence for this view is first sought in Responses
7.4 and 7.5, which may be sufficient to determine a score, but Responses 7.1 and 7.3 may be needed in addition.
Responses interpreted as indicating a strong belief that children can devise solutions will immediately (in 7.1) include
a statement that the teacher should have offered less assistance. Responses interpreted as weaker evidence of the
belief will include in 7.3 (but not in 7.1) that the child could have done more on his own.
A difficulty of coding this rubric is that the respondent may question whether the child understands his actions on the
problem. Although this is an insightful observation, it is not necessarily an indicator that the respondent thinks that the
child could devise a solution to this problem on his own.

In this part of this survey, you will watch an interview with a child.
The following problem is posed to the child:
There are 20 kids going on a field trip. Four children fit in each car. How many
cars do we need to take all 20 kids on the field trip?
Click to see the video. View Video (High Speed Connection)
View Video (56K Modem Connection)
7.1 Please write your reaction to the videoclip. Did anything stand out for you?

Submit

Video Questions (continued)
-->>>Click if you would View Video (High Speed Connection)
like to see the video again. View Video (56K Modem Connection)
7.2 Identify the strengths of the teaching in this episode.

7.3 Identify the weaknesses of the teaching in this episode.

Submit

Video Questions (continued)
-->>>Click if you would View Video (High Speed Connection)
like to see the video again. View Video (56K Modem Connection)
7.4. Do you think that the child could have solved the problem with less help?
Please select a choice

7.5 Please explain your choice.

Submit

B5–S7
Rubric Scores

0.

Responses scored 0 do not indicate that the child could solve this problem with less help. Various reasons may be
offered for the child’s need for help. Some respondents state that a child will have to be taught how to solve this kind of
problem and cannot devise a solution without specific guidance from the teacher. They show no evidence of believing that
children can devise solution strategies on their own.

1.

Responses scored 1 show minimal evidence that the child could do more thinking for himself. The response may
include a suggestion that the child could solve the problem with less help, but this suggestion is not backed up with
specific information on how he might do so. Although the respondent may mention that the teacher could have “backed
off” a bit, this message is not consistent throughout the response.

2.

Responses scored 2 include appropriate suggestions for enabling the child to do more of the work in solving this
problem on his own; suggestions include to provide him with blocks and discuss the problem so he understands it. The
view that children can generate solutions on their own is expressed not in initial reactions to the video clip (7.1, as needed
to score 3) but only in response to a question about teaching weaknesses or about whether the child could solve the
problem with less help.

3.

Responses scored 3 provide evidence throughout all five parts to this segment that the child may have been capable of
generating some of the solution himself. In their initial reactions to the clip, respondents mention that the teacher took
over too much, and in their comments about the child’s ability to solve the problem, they make suggestions for how the
teacher could have supported the child in thinking independently on this problem.

B5–S7
Scoring Summary
Score

0

1

Rubric details
A. 7.4 No/ Probably Not
7.5 This problem is too hard for children
B. 7.4 No/ Probably Not
7.5 Children will have to be walked through this problem the first time.
C. 7.4 No/ Probably Not
7.5 The child needed all the help he could get.
A. 7.4 Yes or Probably
7.5 Does not explain how he could have done it on his own.
7.3 May mention that child might have been able to do it more independently.
(Respondents answer Yes in 7.4 but give no further evidence that they think the child might be able
to solve the problem on his own. We interpreted this type as the “Well, if you asked, then you must
think so, so I’ll say Yes” response.)
B. 7.4 No/ Probably Not
Some mention in 7.1–7.3 that child may have been able to do more on his own.
(This is a “wishy-washy” response, indicating one thing in one place and something contradictory in
another.)
•

7.4 Probably/Yes
7.5 Includes specifics about which parts of the problem the child might need help with and which
parts the teacher should let him do on his own. For example, “The blocks might be enough to get
him started,” or “The teacher needs to help the child understand the question.”
7.1 Does not mention that child might have been able to do it more independently
7.3 May mention that child might have been able to do it more independently

•

7.4 Probably/Yes
7.5 The blocks might be enough to get him started. Or the teacher needs to help the child
understand the question. Includes specifics about which parts of the problem the child might need
help with and which parts the teacher should let him do on his own.
7.1 Child might have been able to do more on his own if the teacher had not led him so much.

2

3

B5–S7
Comments on Scoring
0 – 1 Distinction
If the respondent answers 7.4 No, she scores 0, unless in 7.1–7.3 she gives some indication that the child may have
been able to do more on his own.
1 – 2 Distinction
The respondent must respond Probably/Yes to 7.4 to score 2. She might, however, score 1 with this response if she
answers YES but gives no further evidence that she thinks the child might be able to solve the problem on his own—
the “Well, if you asked, then you must think so, so I’ll say Yes” response. To score 2, the respondent must provide
ideas on how the child will be able to solve the problem with less help.
2 – 3 Distinction
The distinction between scores of 2 and 3 is related to evidence of the strength of the belief. To be considered to
indicate that the belief is strong (scored 3), the response will include immediately (7.1) that the child may have been
able to do more thinking independently and give some indication in 7.1 that the child did not have an opportunity to think
for himself. A respondent’s raising this issue only later, in 7.3 or 7.5, is interpreted as indicating a less strong belief;
such a response is scored 2.

B5–S7
Examples
1

(Scored re Rubric Detail 0A)
q7.1
I think this clip showed that kids do
better when they have a visual to
look at.

2

3

qvideo_7.2_reaction
the teacher was very reasurring to
the child. That made him more
comfortable in case he was wrong.
the cubes were helpful so he could
picture the kids in the cars.

qvideo_7.3
_reaction
I didn't
really see
any
weakness
in the
teaching
style

q7.4
Probably not

q7.5

Score

Comment

I think this
problem was
very hard
for a child
that young
to solve

0

q7.5

Score

Comment
Children would need prior
knowledge of division to
solve this problem. The
respondent indicates that
the child needs to be shown
by the teacher how to solve
this problem.

The problem is very
difficult for children of this
age.

(Scored re Rubric Detail 0B)
q7.1

qvideo_7.2_reaction

When he was first asked to solve
the problem, it seemed like he might
have been a bit under pressure with
the camera pointing right at him. But
he turned out to be a very good
counter, and by teaching him
visually, he was able to solve the
problem. I commend the teacher for
not telling him his first answer was
wrong, but for asking him how he got
his answer and then proceeding to
show him the right way to solve the
problem. I also like how she told him
what type of problem he had just
solved.

Like I said before, the teacher did
not tell the student he was wrong,
but instead asked how he got his
answer and then showed him the
right way to solve the problem.
She also encouraged him by telling
him what a good counter he was,
and told him exactly what type of
problem he had just solved.

qvideo_7.3_
reaction
I did not
detect any
weaknesses
.

q7.4
Probably not

It seemed
that the
child didn't
have any
prior
knowledge
of division
problems,
so I think
help was
needed.

0

q7.4

q7.5

Score

Comment

Probably
not

He needed to be
guided to think
the way he
needed to think
to successfully
solve the
problem.

0

No indication given that the
child might have been able to
solve the problem with less
help. The response in 7.3
indicates that the child
needed even more help than
he was given.

(Scored re Rubric Detail 0C)
q7.1

qvideo_7.2_reaction

When the teacher had the child use
manipulatives, he was able to see
how many children would actually fit
into each car, as opposed to before,
he just made a guess.

Manipulatives were used. Also the
teacher didn't immediately correct
him, she let him work it out on his
own.

qvideo_7.3_r
eaction
maybe the
manipulatives
could have
been shaped
like cars.

B5–S7

4

5

(Scored re Rubric Detail 1A)
q7.1

qvideo_7.2_reaction

I think it is very typical for a child to
just guess at the answer the first
time, but when he used the
manipulatives to solve the problem
then he can get the answer right.
This would instigate a child's mind
thinking and allow him to feel better
about himself while doing math.

The teacher could scaffold the
child to get the answer correctly by
giving him manipulatives to solve
the problem, by telling him how well
he was doing, and also by telling
him he has just solved a math
problem that is very hard for his
age.

qvideo_7.3
_reaction
She didn't
wait long
enough for
the child to
answer
each
question.

q7.4
Probably

q7.5

Score

Comment

I think given
more time
the child
would get
the answer
correcly
because he
had the right
idea.

1

The child could have solved
the problem if the teacher
had waited. The respondent
has some idea that children
might be able to do more on
their own. She expresses
no clear idea of what would
be required for the child to
be able to complete the
problem.

q7.5
I don't think
he would
have know
what each
of the
groups were
meant to
represent,
but maybe
he would
have figured
it out.

Score
1

Comment
This respondent provides
contradictory statements.
She indicates (q7.3) that the
teacher could have backed
off a bit. She suggests
(q7.5) that he might have
been able to figure out some
on his own, but she
expresses great deal of
doubt. The response was
interpreted as being “wishywashy,” indicating weak
evidence of the belief, so it
was scored 1.

(Scored re Rubric Detail 1B)
q7.1
I thought the counting blocks was
a great way to bring the problem to
life and let the child visually see
what was happening. I like how
the teacher first let him guess,
then helped him see what the
groups represented when he
counted them out.

qvideo_7.2_reaction
The teacher gave positive
feedback to the student
about being a good
counter and was also very
helpfull in letting the child
see what the groups
represented.

qvideo_7.3_reaction
What I like also
contradicts what I din't
like. The child probably
couldn't have figured out
what he was solving had
he needed to do it on
his own. The teacher
seperated the blocks for
him and labeled each
group instead of letteing
him do it. At his age it
may be necessary
though, but he may
have a little trouble if he
was asked to do similar
problems without any
guidance.

q7.4
Probably not
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6
q7.1
Without manipulatives, the child was
completely unable to visualize the
reality of the problem. Once he
could pretend like the blocks were
the 20 children, he was able to see
that 20 kids divided into groups of
four would require the use of 5 vans.
I like the way the teacher guided his
learning with specific questioning.

qvideo_7.2_reaction
The teacher's use of questioning.

qvideo_7.3
_reaction
maybe
giving a
little too
much
information

q7.4
Yes

q7.5

Score

Comment

I think the
teacher
could have
stopped by
telling him to
get out 20
blocks to
represent
people. at
that point,
the child
could have
made the
groups on
his own and
come up
with his own
conclusion

2

The respondent has a clear
idea that the child could
have solved the problem
with less prompting. She
suggests that if the teacher
encouraged the child to use
manipulatives to begin
acting out the problem, he
probably would have been
able to continue on his own.
This response is not scored
3 because the respondent
does not indicate in 7.1 that
the child would have been
successful with less help
from the teacher.

q7.5

Score

Comment

I think that
with time,
the child
would have
come to the
correct
answer. He
definately
needed
some help,
like
representing
the kids with
blocks, but I
think that he
could have
taken it from
there.

3

The respondent mentions
(q7.1), even before being
prompted about weaknesses
in the teaching, that the
child was coached too
much, interpreted as
indicating that the belief is
strongly held. The
respondent has an idea for
how the teacher could
support the child’s thinking
without doing the thinking
for him.

7
q7.1
This was a nice introduction on how
to solve the problem. I like the use
of the manipulaives, but I think that
the interviewer did too much of the
work for the child.

qvideo_7.2_reaction
The teacher was very patient and
clear with the child.

qvideo_7.3
_reaction
The teacher
gave away
too much of
the answer.
She could
have led
him to
answer
anything.
She didnt
allow him to
think
enough on
his own.

q7.4
Probably

B5–S7
Training Exercises—Set 1
A
q7.1
I think that is was neat
that when she had him
use the manipulatives to
solve this problem he
said, "this is easy." He
needed some guidance to
solve this problem
because without it he just
guessed.

qvideo_7.2_reaction
The strengths were that she
used a lot of good
questioning. She didn't give
him the answers but she
helped him understand what
she was asking.

qvideo_7.3_reactio
n
When she first
asked him the
problem she gave
no guidance.

q7.4

q7.5

Score

Comment

Probably Because he quickly
not
guessed and showed no
interest in trying to figure
out if he was right or
wrong. He seemed
happy that he'd come up
with an answer and if
someone hadn't been
there to help him he
probably would have left
his answer as 20.

B
q7.1

qvideo_7.2_reaction

Having done this problem
with a student in the past it
was interesting to see how
much a like the methods
were. The student took a
stab in the dark at first but
when they worked it out a
little bit with the blocks
they understood it more.

The strengths were: Not
telling the child exactly
what to do rather guide him
along and also the positive
encouragement along the
way helped him with his
confidence in doing the
problem.

qvideo_7.3_reactio
n
I don't think that
there were any.

q7.4

q7.5

Probably

I think that he could
have done it with less
help, but it would have
taken him a long time.

Score

Comment

C
q7.1
I noticed the manipulatives
were used to help the child
work through the problem. I
noticed that the teacher
empowered the child by
having him demonstrated
counting in the process of
solving the problem. I
noticed the specific
questions that were asked to
get the desired response
from the child.

qvideo_7.2_reaction
Questioning, use of
manipulatives,
beginning the process
on a level that the child
could understand and
do (counting), clear
questioning, etc.

qvideo_7.3_reaction
I did not observe any
weaknesses.

q7.4
Probably
not

q7.5
The child did not
seem to have been
taught how to work
out the problem in
his mind nor with
manipulatives.

Score

Comment

B5–S7

D
q7.1
He did everything the
lady asked him to do, but
I'm not sure he
understands what he did.
Counting out the cubes
and breaking them into
groups of four, was all
done by her command.
Otherwise, I feel it was a
good strategy to show
the boy how to solve the
problem. Using cubes
and dividing them into
groups is very effective.

qvideo_7.2_reaction
Lots of positive reinforcement
and energy from the teacher.
She asked him to do all the
counting freely. Explained at
the end that what he had
done was division. She
asked him to try to solve the
problem himself before she
helped him.

qvideo_7.3_reaction
She never asked him
for feedback to see if
he understood what
was happening with
the groups of cubes.

q7.4
Probably

q7.5
She could
have given
less
instruction and
he probably
would have
been able to
answer. And
this would be
better for the
child.

Score

Comment

qvideo_7.2_reaction
Positive reinforcement

qvideo_7.3_reaction
Too much leading by
the teacher

q7.4
Yes

q7.5
I think the
child would
have solved
the problem if
he had more
time and if the
teacher did
not interfere
so much.

Score

Comment

E
q7.1
The one thing that stood
out to me was the
teacher leading the child
too much. I think the
teacher did not give
enough time to the child
so he could solve it
himself. I think that if
she had helped him less
and just slightly steered
the student he would
have got a better
understanding at the end
the student did not seem
to understand.

B5–S7
F
q7.1
I liked how the teacher
let the student figure out
the answer on his own
instead of at the
beginning just telling him
he was wrong. She
asked how he got his
answer, then let him use
the blocks to figure out
the problem. She guided
him through by asking
questions! Now he felt
successful because he
figured it out himself.

qvideo_7.2_reaction
The questioning was a
great way to guide the
student through the
process. The teacher also
made him feel like he was
really good because he
figured out a division
problem.

qvideo_7.3_reaction
The teacher could
have had the student
put the blocks in
"cars" instead of
groups, then cars.
She could have
eliminated some
confusion by skipping
the group idea and
going straight to the
car idea.

q7.4
Probably

q7.5
The child guessed
at the beginning out
of laziness as far
as I could tell.
Maybe he could
have figured out
how to put the
blocks in "cars" by
the teacher just
asking him to
instead of leading
him through each
car.

Score

Comment

q7.4

q7.5

Score

Comment

Score

Comment

G
q7.1
When given the problem
at first the student was
overwhelmed and just
guessed the answer. He
didn’t think he knew how
to solve it. But when he
used the blocks to
symbolize the students
he was able to solve the
problem.

qvideo_7.2_reaction
The teacher talked the child
through the exercise. She
was very encouraging to the
student.

qvideo_7.3_reactio
n
I feel that she
helped the child out
a little too much. I
think he would have
been able to solve
the problem with the
blocks without her
help. He just
needed to visualize
the numbers.

Yes

The child just
needed to see the
children visually.
He knew how to
separate the blocks
into 4 groups. He’s
learned subtraction
in class so he would
be able to use
repeated
subtraction to solve
the problem. He
just needed a little
bit of time.

H
q7.1
The student could answer
the problem because he
could use manipulatives
to solve it and he had
teacher scaffolding.

qvideo_7.2_reaction
The teacher was good at
helping the boy think through
the problem logically.

qvideo_7.3_reaction
I don't know if there
were any.

q7.4
No

q7.5
It seemed that
the student
needed the
help he got.

B5–S7
Training Exercises—Set 2
I
q7.1
I noticed how the kid
picked out the colors he
liked when he was
counting them. And he
seemed to be a little
confused until the end.
He know he solved the
problem but he didn't
seem to understand why.

qvideo_7.2_reaction
she never told him he was
wrong and he was
encouraging

qvideo_7.3_reaction
She didn't elaborate
more on at the end. I
could tell that he was
confused and it
seemed like once she
started counting out
the cars for him then
he just continued
counting without
understanding why

q7.4
Probably

q7.5
he might have
if he was
given a little
more time and
guidance

Score

Comment

qvideo_7.2_reaction
The teacher put it into parts
that he could easily do so he
felt like he had accomplished
something and even when
she had to help him a lot she
told him his strengths and let
him give the final answer.

qvideo_7.3_reaction
She had to do too
much work for him and
maybe should have
given him more time to
let him think after she
got him started. he
probably could have
figured out what the
groups of four
represented or that he
needed to keep
counting out groups of
four after he had the
first one done.

q7.4
Probably

q7.5
Once he got
started and
the teacher
helped him
make one
"car" he
probably could
have figured
out that he
needed to
keep counting
out fours to
make more
"cars" and
could have
figured out to
count up the
total number
of cars at the
end.

Score

Comment

J
q7.1
I was surprised to see
that the student chose to
take a guess rather than
trying to solve the
problem or admitting that
he didn't know how.
When he thought about it
first I thought that he
was trying to visualize it.
He seemed to be proud
when the problem was
broken into parts that he
considered easy. When
he counted out the
groups of four he still
didn't realize what those
groups represented until
the teacher got him
started counting out the
"cars"

B5–S7
K
q7.1
The manipulatives worked
great in this problem.
When the child was
asked to solve the
problem, he guessed.
With a little coaxing it
was easy for the child to
see that four kids fit in
each car.

qvideo_7.2_reaction
the interviewer coaxed him,
by asking him to show her
the 20 cars. Then asked to
see groups of 4. He even
stated that the group of four
was easy. She didn't tell
him the answer but helped
him to understand what he
was grouping and he was
able to see and solve the
problem.

qvideo_7.3_reaction
I don't think there was
any

qvideo_7.2_reaction
well, manipulatives were
used... that's good... the
child was able to see how a
problem could be
represented with the
blocks... maybe he hadn't
see that before

qvideo_7.3_reaction
i think it would've been
more beneficial if the
child did it for himself
instead of just
watching the
interviewer do the
whole problem. like if
she has said, "so how
many kids can fit in a
car? how could we
show that?" then the
little boy would have to
think about it, he would
be connecting the
words with the
manipulatives for
himself... yeah... i
think it would've been a
stronger lesson if that
had happened and
likewise with the next
steps

q7.4
Probably not

q7.5
He seemed
that he didn't
know how to
solve the
problem
because he
guessed at
first. he also
seemed to be
in the first or
second grade,
so I don't
think that he
had solved
many division
problems
previously.

Score

Comment

q7.4

q7.5
he might've
needed a little
help, but not
as much as
was given to
him

Score

Comment

L
q7.1
umm.... i think the
interviewer did a great job
of solving this problem...

Yes

B5–S7
M
q7.1
The video showed a
perfect example of how
the visual aids can help a
student learn the correct
answer. I like how the
teacher was so positive
with the student. Even
though his guess was
wrong in the beginning,
she still reinforced that
he was a good counter

qvideo_7.2_reaction
The teacher was a positive
reinforcer that whole
session. She verbally said
the problem and then when
the student guessed wrong,
she didn't tell him that he
was wrong, but had him use
the blocks, which is good for
visual learning. The whole
time she gave him the
confidence that he was a
good counter and in the end,
she made him feel smart,
like the "big kids."

qvideo_7.3_reaction
In the end she should
have let him count the
cars, but I understand
that she had to start him
off. I think that she
have told him at the end
that his guess was
close, but that the real
answer was five.

q7.4
Probably
not

q7.5
To me the
child was
confused and
didn't know
exactly how to
do the
problem. The
visual aids
were a great
help, but she
helped him a
little to much.

Score

Comment

qvideo_7.2_reaction
She was able to help him
start the problem by telling
him to count the 20
students, and that there are
4 students per car.

qvideo_7.3_reaction
She was just telling him
what to do, not letting
him think about what to
do next on his own.
She should have let him
think about it first,
rather than telling him
what to do right after
counting the blocks.

q7.4
Probably
not

q7.5
Right at the
beginning, I
could tell that
he was going
to need help in
solving the
problem. It
seemed as he
counted the
20 blocks,
which were
students, he
had no idea on
what to do
next. He was
confused. If
she explained
it better, then
he probably
would have
solved th
problem on his
own, but he
would still
need a lot of
help.

Score

Comment

N
q7.1
Using the blocks was a
good stragedy because it
shows a 'big picture' on
how to solve the problem.
I think using tools is
great for the students
because at the beginning
of the clip, he tried to
think about how to solve
the problem, but he
couldn't. When he used
the blocks, he was able
to solve the problem. As
I said before, using
objects is an easier way
for children to see the
problem.

B5–S7
Training Exercises—Set 3
Z
q7.1
I liked the way she
worked through each
step of the problem with
him. The step by step
method of having him
show 20 students then
representing 1 car with 4
students seemed to
really help, even though
he didn’t fully understand
the concept he was
working with.

qvideo_7.2_reaction
The teacher made sure he
understood all elements of
the problem, like the
amount of students in total
and how many each car
could hold. It also allows
the student to work with
manipulatives, which I
believe help tremendously.

qvideo_7.3_reaction
There was a lot of
prompting by the
teacher.

q7.4
Probably

q7.5
If the problem were set up
the same way and the
student was allowed to
work through the problem
by exploring the relation
between the numbers. He
may have gotten it wrong
and taken more time, but I
think he would have
eventually gotten the
correct answer.

qvideo_7.3_reaction
It takes time and
working with
students individually
or in small groups.

q7.4
Probably

q7.5
I don't think that this
student could translate
what the teacher was
saying into a math
problem. If he was
given the problem in a
different form, maybe
picture form, he
probably could have
solved it on his own.

qvideo_7.3_reaction
She could have had
the student explain
how each step was
happening as she went
along. The student
seems to be seeing it
happen, but not really
understanding._

q7.4
Probably
not

q7.5
I think that if the child
played around with the
problem, she could have
figured it out. However,
it was important that the
teacher jumped in
because the student may
never have gotten it.

Score

Comment

Y
q7.1
Many times students don't
think about the math
problem because they
think it will be too hard, so
they guess, and most of
the time the guess is way
off. I have found that it
math is so much easier to
do math if you have
visuals; it makes things so
much easier to see and
the next time you can
visualize it in your head.

qvideo_7.2_reaction
Having the student answer
before using the visual
aids let's the teacher gage
how far along the student
is. Also having the
students think about it and
then use the visuals
makes the problem and
math in general so much
easier than it seems.

Score

Comment

X
q7.1
The teacher stepped in
with hands-on and had
the student figure it out
that way. Since the
student guessed, it was
important for the teacher
to show a way the
problem could be done.

qvideo_7.2_reaction
She recognized that she
needed to step and help
the students. She
showed her step by step
how to do it.

Score

Comment

B5–S7
W
q7.1
I liked how the teacher didn't settle
for the child's estimated guess.
However, I was surprised that she
didn't offer the blocks for him to use
right off the bat. Maybe he would
have used them instead of randomly
guessing right away. I also found it
interesting that she didn't ask him he
would try to find the answer using the
blocks on his own first. She kind of
just walked him through the problem.

qvideo_7.2_reaction
She didn't settle for
the child's random
guess as his answer.

qvideo_7.3_reaction
She walked him
through the problem
and it seemed as
though she did his
thinking for him. At
the end of the
problem, I'm not sure
if he quite
understood why the
answer was 5 cars.

q7.4
Probably

q7.5
I think that the child
could have solved
this problem with
less help from the
teacher. I believe
that if he used the
blocks on his own,
he could have
eventually solved it.

Score

Comment

q7.4
No

q7.5
It seemed that the
student needed the
help he got.

Score

Comment

q7.5
I think it was the first
time he had thought
about this type of
problem. I think if he
was to do it again
and be allowed to
explain why he did
what he did it would
be beneficial

Score

V
q7.1
The student could answer the
problem because he could use
manipulatives to solve it and he had
teacher scaffolding.

qvideo_7.2_reaction
The teacher was good
at helping the boy
think through the
problem logically.

qvideo_7.3_reaction
I don't know if there
were any.

U
q7.1
I thought it was interesting that the
boy first just guessed and the teacher
asked and acknowlegded that it was a
guess, but then went on from there.
She started with something the boy
could do count. She then broke it
down in to a series of steps the child
could grasp. then at the end she
congratulated the child on being able
to do division. Something I am sure
he thought he could not do. I loved it
because the child saw what and how
to do the steps without having to know
that he was doing a scary problem,
just solving a simple everyday
problem. It was a real concern.

qvideo_7.2_reaction
guiding the child
giving support and
asking about the
child's thought
processes. Having
the child think a loud.

qvideo_7.3_reaction
q7.4
The child needs
Probably
time to continue
not
working on these
type of problem
and be able to
work
independently.

Comment

T
q7.1
i thought that it was a very
effective way to introduce a
students to division. He was
able to see what he was
doing

qvideo_7.2_reaction
she let him figure it out
hands on, she had a good
explanation and clear
objective. She gave him
good immediate assessment

qvideo_7.3_reaction
what was going on with
the reset of the class?
How do you accomplish
something like that in a
whole class setting

q7.4
q7.5
Probably He seemed so
not
confused with the
problem that he was
just guessing at the
first

Score

Comment

B5–S7
Solutions for Training Exercises
Exercise

Score

Comment

A

0

Child needed more help initially to solve this problem; indicates belief that children cannot
devise solutions for themselves.

B

1

Perhaps the child could have done more on his own (7.5), but no specifics offered about
which aspects of the problem he could have done independently. (Type 1a response)

C

0

The child needs to be taught how to do this problem before he will be successful.

1

This response is difficult to code because the respondent notes the child’s lack of
understanding in 7.1. This insightful observation is easily mistaken for, but is not the
same as, an observation about the child’s ability to solve the problem on his own. This
respondent is concerned about the child’s understanding in both 7.1 and 7.3, but only in
7.5 does she suggest that he could do more of the thinking on his own, and then she
provides no specifics about what the child might be able to do on his own.

3

The teacher was leading the child too much (7.1). Indicates a strong belief that children
can devise solutions on their own by recognizing from the first that the child was not given
the opportunity to do so.

1

States that the child might have been able to solve this problem with a little less help but
indicates that he needed most of the help, except for the teacher’s directing him to create
each group of four.

2

The child could have solved the problem if the teacher had given him the blocks and
allowed him to work on his own. Respondent does not note in 7.1 that the child could have
done more on his own.

D

E

F

G

B5–S7
Exercise

Score

H

0

The child needed all the help he received.

I

1

The child could solve the problem his own; no indication given of how he might do so.

J

2

The child could have solved the problem on his own (but mentioned first in 7.3, not 7.1).

K

0

The child could not have solved this problem on his own.

L

3

The child could have done more on his own (indicated in 7.1).

M

1

Although the child could not solve this problem on his own, the teacher may have helped
too much. (Given benefit of the doubt and scored 1).

1

Inconsistent response. Response 7.3 indicates that the child might have been able to do
more on his own, but 7.5 is unclear with respect to whether the child could solve the
problem on his own or needed a lot of help. (Type 1b response)

2

This ambiguous response could be scored 1 or 2. The explanation for how the child might
have been able to solve the problem on his own does not specifically include blocks or
helping the child understand the questions but does include the notion that exploring the
number relations would allow him to solve the problem.

N

Z

Comment

B5–S7
Exercise

Score

Comment

Y

2

The child will be able to solve this problem if it is presented in a more comprehensible
way.

X

1

The child probably could not solve this problem on his own, but he might have been able to
had he been given the opportunity to “play around” with the problem.

W

3

The interviewer walked the child through the problem rather than giving him the blocks and
having him work the problem out on his own (stated in 7.1 and reiterated in 7.3). The child
probably could have figured out what to do with the blocks on his own (7.5).

V

0

The child needed all the help he got.

U

1

This response could be scored 0 or a 1. We gave the respondent the benefit of the doubt
because she said that the child needed time to continue working on these problems.

T

0

This is a difficult problem, which the child needed help to solve.

IMAP Results for Belief 5 Segment 7
Score
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0
1
2
3
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1
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%
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%
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B6–S2
Rubric for Belief 6—Segment 2
Belief 6
The ways children think about mathematics are generally different from the ways adults would expect them to think
about mathematics. For example, real-world contexts support children’s initial thinking whereas symbols do not.
Description of Rubric
Coders should focus on whether responses indicate sensitivity to children’s thinking, in particular, whether the
respondents recognize that young children typically solve the first problem using manipulatives to add on and can solve
the second problem by making three sets of five. Respondents who show insensitivity to children’s thinking in one
aspect of their responses and sensitivity in other aspects are considered to be providing weak evidence that they hold
this belief whereas respondents who show sensitivity to children’s thinking throughout are considered to be providing
strong evidence of holding this belief.
In considering responses to Items 2.2 and 2.4, coders should keep in mind that the wording of these items includes
“convincing a friend” about one’s response. Reliability issues arose when coders were learning to distinguish
between 0 and 1 scores. Later reliability issues arose in their distinguishing between scores of 1 and 2 for ambiguous
responses.
Note. Coders developed a way of talking about the responses. They noted when they saw a glimmer of sensitivity to
children’s thinking (for example, noting that the first problem was NOT a simple subtraction problem was a glimmer)
and when they saw a negative, which was insensitivity to children’s thinking (“children will write an equation” was
considered a negative).
Note that this rubric does not assess the respondent’s holding of Belief 5 (concerning children’s abilities to devise
solution strategies on their own) or of Belief 7 (concerning the amount of guidance provided by the teacher). The focus
of this rubric is on whether the respondent recognizes that children’s interpretations of mathematics differ from adults’
interpretations. Some respondents discuss teaching approaches that are consistent with children’s thinking. Their
scores are high on this rubric but low score on the rubric for this segment in assessing Belief 5. Other respondents
explicitly describe how children would interpret the problem but doubt they will be able to solve it. Such responses also
receive a high score on this rubric but a low score on the rubric for assessing Belief 5.

2. Read the following word problem:
Leticia has 8 Pokemon cards. She gets some more for her birthday. Now she has 13 Pokemon cards. How many
Pokemon cards did Leticia get for her birthday?

2.1 Do you think that a typical first grader could solve this problem? NOTE. The problem could be read to the child.
Yes
No
Click here to continue

You answered that a typical first grader could solve the following problem:
Leticia has 8 Pokemon cards. She gets some more for her birthday. Now she has 13 Pokemon cards. How many Pokemon
cards did Leticia get for her birthday?
2.2 If a friend of yours disagreed with you, what would you say to support your position?

Submit

Here is another word problem. Again, read it and then determine whether a typical first grader could solve it.
Miguel has 3 packs of gum. There are 5 sticks of gum in each pack. How many sticks of gum does Miguel have?
2.3 Do you think that a typical first grader could solve this problem? NOTE. The problem could be read to the child.
Yes
No
Click here to continue

You answered that a typical first grader could solve the following problem:
Miguel has 3 packs of gum. There are 5 sticks of gum in each pack. How many sticks of gum does Miguel have?
2.4 If a friend of yours disagreed with you, what would you say to support your position?

Submit

B6–S2
Rubric Scores

0. Responses scored 0 indicate that children will approach both problems in the ways that adults do:

Children will interpret
the first problem as subtraction and the second problem as multiplication. Respondents may state that children will need
to convert the problems into equations before they can solve them. They do not recognize that children might act out the
story problems in accordance with the actions in the problems. They show no sensitivity to children’s thinking in the ways
they respond to this question.

1. Responses scored 1 indicate sensitivity to children’s thinking in one minor respect but insensitivity otherwise.

Respondents may, for example, recognize that the Pokemon problem is not a simple subtraction problem but fail to
recognize that children could model this situation according to the action in the problem. Others mention that the context
or a visual representation will help children to solve the problem but make other comments that indicate insensitivity to
children’s thinking.

2. Responses scored 2 indicate sensitivity to children’s thinking for one of the problems but not the other.

Respondents may
note that the Pokemon problem is not a simple subtraction problem and that children could solve it by adding on in some
way but then go on to note that children cannot solve multiplication because they have not been formally introduced to it.
Others receiving this score give a detailed explanation of how children might solve one of the problems but not the other or
note, without providing details, that children can solve both problems by using manipulatives. Respondents give some
evidence of understanding the power of children’s approaches, but the evidence is insufficient to convince us that the
belief is fully developed.

3. Responses scored 3 show sensitivity to children’s thinking throughout, either through a detailed explanation of how

children might solve both problems or a detailed account of how a familiar context and the opportunity to model will enable
the child to solve the problems.

B6–S2
Scoring Summary
Rubric details

Score

0

•

Children can approach the problems only in the ways adults do. The first problem will be solved as
subtraction and the second problem will be solved as multiplication.

1

A. Join Change Unknown problem is NOT simple subtraction; recognition that children could act out the
problem not included.
B. Visuals mentioned OR appreciation that the context will support children’s thinking stated
BUT insensitivity to the ways that children naturally interpret problems shown in the response.

2

A. Detailed explanation for how the child will solve the missing-addend problem but not the multiplication;
may state that the child cannot solve the multiplication.
B. Detailed explanation for how the child will solve one problem but vague explanation for how child will
solve the other
C. Child will use cubes/fingers (detail lacking); answer shows sensitivity to the ways that children naturally
interpret problems.

3

•

Detailed explanation of how children might solve each problem
All aspects of answer show sensitivity to children’s thinking—indicates that modeling story problems is
a natural approach for children when the context is familiar.

B6–S2
Examples
1
q2.1
yes

2

q2.3
no

q2.4
It is harder for a first grader to do
multiplication.

Score
0

Comment
Pokemon problem will be done as
subtraction and the multiplication will be
out of reach of young children.
Sensitivity to the ways that children
approach mathematics not shown.

q2.3
no

q2.4
This is a multiplication word problem. 6
and 7 year olds have not learned
multiplication yet, or repeated addition.

Score
1

Comment
The Pokemon problem is not a simple
subtraction problem (shows sensitivity
to children’s thinking). Otherwise
response lacks sensitivity to children’s
thinking in indicating that the Pokemon
problem must be solved as a
subtraction problem and that children
must be formally introduced to
multiplication to solve the gum problem.

q2.3
no

q2.4
This problem I believe has a little too
much information for a fisrt grader to take
in or process. This problem could also
be solved with multiplication, and
anything with that degree of difficulty for
a first grader is quite advanced. At this
point in time they are just learning how to
group objects in numbers, and to put a
problem such as this into a word problem,
and not visiual I believe is too advanced
for that stage.

Score
1

Comment
Sensitivity to children’s thinking shown
in statement that they will count on their
fingers and need visuals. Details not
provided for how children would solve
the first problem. Comment that
multiplication problem is too hard for
children because it is a word problem
shows insensitivity to children’s
thinking.

(Scored re Rubric Detail 1A)
q2.1
no

3

q2.2
I have used questions like this with my
first graders at work and they need a
little help at first but most can realize the
question is a subtraction

q2.2
I think that this problem would be very
difficult for a first grader. When I worked
in a first grade class word problems
seemed to be the hardest. This is a
subtraction word problem that I believe
would be too difficult. The kind of
subtraction word problem that I think a
first grader could understand is: Maria
owned 13 Pokemon cards, she lost 8
pokemon cards, how many cards does
she have left.

(Scored re Rubric Detail 1B)
q2.1
yes

q2.2
After having personal experience with
children of that age group, I know kids of
that age group are able to comprehen
such a problem. A child by that time can
usually count quite well, and much of the
time you will see the child arrive at their
answers by counting on their fingers.

B6–S2
4

(Scored re Rubric Detail 2A)
q2.1
yes

5

q2.3
no

q2.4
A child in this grade cannot grasp the
concept of repeated addition.

Score
2

Comment
Details given for how the child will solve
the Pokemon problem, showing
sensitivity to children’s thinking.
Sensitivity not shown in gum-problem
response.

q2.3
yes

q2.4
Children are often effective in solving this
with manipulatives. Often I think we
don't give children enough credit for what
they can think about and solve.

Score
2

Comment
Details given for how the child will solve
the Pokemon problem but explanation
for the second problem is vague.

(Scored re Rubric Detail 2B)
q2.1
yes

6

q2.2
I would say that a child could solve this
problem but not the way it is usually
solved (subtraction). The child could add
more cards until she reached 13. Then
the child could go back to see how much
she added.

q2.2
This is a missing addend. The child has
the starting numbr and the finishing
number. They can count up using their
fingers, manipulatives or in their head. I
think with these methods they can figure
out the problem.

(Scored re Rubric Detail 2C)
q2.1
yes

q2.2
I would say that if you read the problem
to the child and had visual aids to show
what the problem is asking then the child
might be able to see what was going on
and answer the problem with the cards
that you set out.

q2.3
yes

q2.4
I think that with the teachers help the
student could solve this problem. But a
first grader could not do this on his/her
own. The teacher or helper would have
to guide them through the step for
solving the problem. They would read the
problem, get out 3

Score
2

Comment
Even though the respondent believes
that children need to be taught these
strategies, the respondent mentions the
importance of visual aids and is
cognizant of the ways that children
approach these problems. Because of
the lack of detail for solving the Join
Change Unknown problem, the score is
2, not 3.

q2.1
yes

q2.2
A first grader would be able to see that
13 is more than eight and using their
fingers, or some other implement they
could count from eight (nine, ten, eleven,
twelve, thirteen) and see the difference is
five. It is the same as subtraction but
using the addition they already know.

q2.3
yes

q2.4
If the child has learned sorting and
grouping it is a very easy problem. They
would separate the gum packs (using
blocks or cubes) into three groups,
making sure that each group has 5 sticks
and count them all. It is multiplication,
but once again is using the addition they
already know.

Score
3

Comment
Both responses give detailed
information of how children could solve
both problems by using manipulatives to
follow the action in the problem.

7

B6–S2
Training Exercises—Set 1
A
q2.1
yes

q2.2
you can lay them out on a
table and show the first
grader that there are thirteen
there and if Maria already
had eight, then you would
take 8 cards away from the
table and have the first
grader count the remaining
cards on the table and show
how this work

q2.3
no

q2.4
i do not think that a first
grader would be able to
comprehend this type of
math unless visual aides
were used by laying out
the gum...... this
problem is too complex
for the age.

Score

Comment

q2.1
no

q2.2
It is basic algebra, and
unless they are taught the
theory behind algebra, they
will be confused. Maybe a
first grader could figure it
out, but it would take a lot of
thinking and a lot of handson.

q2.3
no

q2.4
This is multiplication and
generally students do
not learn this until third
grade. I also think that
it is a very difficult
problem to a first grader
and that they could not
even be able to
understand the problem,
let alone, solve it.

Score

Comment

q2.1
yes

q2.2
It is my understanding that
by first grade the students
have already learned their
numbers, so with this
knowledge they have aquired
they can begin to
understand that if you have
8 cards if you add another 5
cards that gives you a total
of 13 cards. It i

q2.3
yes

q2.4
I would again explain
that this is a problem
that if the student has a
hard time
comprehending can be
explained visually by
grouping the 3 packs of
gum individually and
then adding up how
many sticks of gum
there are in total.

Score

Comment

B

C

B6–S2

D
q2.1
no

q2.2
That first graders do not
understand the use of
addition and subtraction in a
word problem

q2.3
no

q2.4
First graders have little
or no experience with
multiplication

Score

Comment

q2.1
yes

q2.2
I think that this type of
simple addition in the form of
every day life examples that
a first grader would know
how to solve. They could
count on their fingers from 8
to 13 as well as using
blocks, cubes, beans, or
even drawing it out on a
sheet of paper

q2.3
no

q2.4
I don't think first graders
have learned to do
multiplication yet. Even
if they just made piles of
cubes with three piles of
five cubes each, i still
think it is a little bit
above their level.

Score

Comment

q2.1
yes

q2.2
you could bring cards into
the class and demonstrate
it. you could also set up the
problem as 8 plus what
equals 13. this problem
actually might be a little
tough for a first grader.

q2.3
no

q2.4
i don't remember doing
multiplication in first
grade and that is what
this problem involves
5x3= 15. i think first
graders can only handle
adding and subtracting

Score

Comment

E

F
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Training Exercises—Set 2
G
q2.1
yes

q2.2
The problem is one which
might relate to the child, and
I believe that by first grade I
could do simple addition and
subtraction. This problem is
just a matter of subtraction,
so I think that the child
would be able to figure it
out. Even if they had to

q2.3
no

q2.4
Multiplication seems like
a rather large step for a
first grader. I believe I
learned multiplication in
second grade, but they
(the child) might be able
to break it down and
solve it by adding, but
that would be a step, I
believe, for a first
grader.

Score

Comment

q2.1
yes

q2.2
its easy to see that she
started with 8 and now she
has 13 so the child would
know to add to 8 until they
reached 13, or just subtract
8 from 13

q2.3
no

q2.4
most first graders don't
know how to do
multiplication problems

Score

Comment

q2.1
no

q2.2
I do not know much about
how much a first grader
knows. I would tell them
about my cousin who is in
kindergarten and that he
does not know how to add
yet

q2.3
no

q2.4
This is multiplication and
that is not taught until
the 4th or 5th grades

Score

Comment

H

I

B6–S2
J
q2.1
no

q2.2
Word problems are very
confusing and depending on
how well the parents work
with the child, then he/she
may understand the problem,
but I feel a typical first
grader would not be able to
pull out the correct the
information to solve the
problem

q2.3
yes

q2.4
A child can visualize the
packs of gum and can
see how many sticks
are in them. If a child
does this then he/she
can simply count how
many sticks he/she has
and find the right answer

Score

Comment

q2.1
yes

q2.2
children often like to count
up to find a difference, a
child could easily say "leticia
has 8 cards at first, and
then she has (counting on
her fingers up to five) nine,
ten, eleven, twelve, thirteen
cards, thats five cards."

q2.3
no

q2.4
I just spent seven
weeks in a second
grade classroom where
they were doing their 3
times tables, which tells
me that they are just
learning how to multiply
by threes. I spent a lot
of time babysitting a girl
who was in first grade,
and she was only doing
addition and subtraction.
If the first grader is able
to have the problem in
front of them, and write
their work out, they may
be able to do that. The
child could draw out
three boxes with five
sticks of gum in each
box, and then count how
many there are total,
which would be addition.
I think that some first
graders could do this,
but not a typical first
grader.

Score

Comment

K
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L
q2.1
yes

q2.2
if a friend disagreed with me
I would tell her in letting a
child use some kind of visual
prop like blocks or so they
would definitely be able to
answer the problem

q2.3
no

q2.4
i would tell them that
they would definitely
have difficulties
because they would try
to add the problem
rather than multiply.

Score

Comment

q2.1
no

q2.2
this is a join, change
unknown promblem, that may
throw the child off. by
second grade they would
have no problem. some first
grade students may not
even have a problem with it.
they would most like use the
method of count up, using
their fingers to keep track of
the # they added.

q2.3
no

q2.4
once again this is
slightly aove the
average first grader.
some of the students
could probably come up
with an answer,
especiallly if they had
manipulatives to work
with. most second
graders would be able to
solve this problem,
some of them may
require manipulatives.

Score

Comment

M
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Training Exercises—Set 3
Z
q2.1
yes

q2.2
I would tell them that all the
child needed to know was
that she had 8 in her
belonging. And after her
birthday she now has 13.
Thus, the average child
should be able to figure out
that the two totals were
different and taking the
difference of the two should
give you the answer, five.

q2.3
no

q2.4
I'm not sure if first
graders learned
multiplication yet, but
even though, they
should be able to figure
out that adding 5 three
times should give you
the answer. However, I
doubt the abilities of a
first grader to
competently solve this
problem.

Score

Comment

q2.1
no

q2.2
I think that a typical first
grader would forget about
the given information and
concentrate on the last
figure given, 13.

q2.3
no

q2.4
This problem is fairly
more complicated in
describing the situation.
I'm afraid that the child
would confuse 'packs of
gum' with 'sticks of
gum'.

Score

Comment

Y
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X
q2.1
no

q2.2
In order to solve this
problem a child needs to use
subtraction. They need to
move the problem around in
a way that they will
understand it. I think that a
first grader could do the
problem if they had the
cards in their hand and was
able to go through the
motions of having 8 and then
adding five more to make 13
cards.... or by have 13 and
taking 8 cards away to figure
out the number of cards
needed to make 13.

q2.3
no

q2.4
That i see as basic
multiplication. It is 3
packs of gum times 5
pieces per pack which
sums up to be 15
pieces. The only way a
first grader could do this
problem is either by
using visuals or by
adding five together
three times, but you
would have to explain to
the child that there are
three fives and why.

Score

Comment

q2.1
no

q2.2
Well, my sister is in first
grade and she is pretty
advanced for her age and I
don't think that she woud be
able to figure this out. It
seems that students have
difficulty working with
missing numbers. Now if it
was a simple, Leticia had 13
cards and gave 8 away, I
think that they would be able
to figure this out.

q2.3
yes

q2.4
With some assistance I
think that a child could
figure this out.
Manipulatives would
help, but most 1st grade
students would look at
this problem, not as
multiplaication, but
adding 3 groups of five.

Score

Comment

W
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V
q2.1
yes

q2.2
i didn't really know how to
answer that question
because i'm not sure of the
ability of a "typical" first
grader. A typical first grader
at some schools i've worked
at definatly would not be
able to answer that and vise
a versa.

q2.3
no

q2.4
i'm not sure if first
graders have reached
that level yet.

Score

Comment

q2.1
yes

q2.2
This is a fairly easy problem
for a first grader. It is
addition and the numbers
aren't big. A first grader
could draw a picture or use
his/her fingers to solve this
problem.

q2.3
no

q2.4
I would have to say that
I don't recall learning
multiplication in first
grade and I have a
fourth grade brother
whom I've helped with
homework quite often
and I didn't see
multiplication problems
until the end of second
grade.

Score

Comment

q2.1
no

q2.2
Well, I work with k-3 graders
and have witnessed that first
graders can basically only
add or subtract with
pictures. So if there is no
picture for them with this
problem then I am sure that
the average first grader
would not understand.

q2.3
no

q2.4
This is used as a
multiplication problem
usually and can be very
difficult with third
graders.

Score

Comment

U

T

B6–S2
Solutions for Training Exercises
Exercise

Score

Comment
Sensitivity shown in comment that manipulatives will help children understand the Pokemon
problem. The actions described for the manipulatives do not align with the problem.
Multiplication-item response lacks sensitivity to children’s thinking. One minor aspect of the
responses shows sensitivity to children’s thinking. (Score 1B)

A

1

B

0

Sensitivity to children’s thinking not shown in assumption that both problems need to be solved
in a formal way.

C

3

Strategies that align with children’s thinking described. (Assumption that the teacher must
supply these strategies will affect score on a different belief.)

D

0

Sensitivity to children’s thinking not shown in assumption that children will be incapable of doing
either problem.

E

2

Detailed description of how children can solve the Pokemon problem; although respondent notes
that children might build a representation, she doubts they will be successful. (Score 2A)

F

1

“Cards” might help, but respondent mentions representing the problem in symbolic form. She
does not describe how the visuals might be used to act out the problem. One minor element
shows sensitivity to children’s thinking, but other elements (introducing the number sentence)
show insensitivity to children’s thinking. (Score 1B)

G

1

Children can relate to the problem, but it is subtraction. Children will be unable to solve
multiplication problem. (Score 1B)

B6–S2
Exercise

Score

Comment

H

2

Details given for how children will solve the Join Change Unknown problem; children cannot
solve multiplication. (Score 2A)

I

0

Children will be unable to solve either problem.

J

2

Children can solve multiplication problem (explanation given). Join Change Unknown problem is
too difficult. (Score 2B)

K

3

Explanation given for how children will solve each problem, even though doubt is expressed
about the multiplication problem.

L

1

Visuals are helpful. Comments about multiplication show insensitivity to children’s thinking.

M

2

Importance of using manipulatives to solve these problems is noted. Statement that problems
may be difficult for some first graders shows sensitivity to problem type. Details not given for how
children will solve each problem, so response does not warrant a 3. (Score 2C)

Z

1

Statement that multiplication might be done as 5 three times shows slight sensitivity to children’s
thinking, but comment that the Join Change Unknown problem is a subtraction problem indicates
insensitivity to children’s thinking.

Y

0

Sensitivity to children’s thinking not shown in the response that children will be unsuccessful on
both problems.

B6–S2
Exercise

Score

Comment
This strange response indicates doubt that children can solve these problems in legitimate ways
but shows recognition of the ways that children would look at these problems and gives detailed
descriptions of how children could solve each problem. Evidently the respondent realizes that
children’s thinking is different from adults but does not consider children’s approaches to count
as solutions (this perception will affect the score on a different belief).
Recognition of the difficulty of the Join Change Unknown problem and the usefulness of
manipulatives shows sensitivity to children’s thinking. Insufficient detail is given about the ways
children would solve the problems for a score of 3. If the response had shown insensitivity to
children’s thinking, it would be scored 1. (Score 2C)

X

3

W

2

V

0

Sensitivity to how children might think about these problems not shown.

U

1

Child will use visuals but no mention that child will follow action in the problem; thus, only one
aspect of the response is seen as showing sensitivity to children’s thinking. (Score 1B)

T

1

The mention of the importance of visuals was interpreted as a minor indication of sensitivity. No
sensitivity to children’s thinking was identified in the remainder of the response. (Score 1B)

IMAP Results for Belief 6 Segment 2
Score

Pre

n
0
1
2
3
Total

42
74
34
9
159

Post
%
26%
47%
21%
6%

n
17
51
64
27
159

%
11%
32%
40%
17%
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Rubric for Belief 6—Segment 8
Belief 6
The ways children think about mathematics are generally different from the ways adults would expect them to think
about mathematics. For example, real-world contexts support children’s initial thinking whereas symbols do not.
Description of Rubric
This item is designed to assess the belief that children think about mathematics in ways different from those adults
might expect: Respondents are asked whether a word problem concerning fractional parts (without using fraction
language or symbols) or a fraction comparison (using only symbols) is easier. Respondents select which of two
problems would be easier for children to solve, the fraction comparison problem “Which is larger, 1/5 or 1/8?” or a
comparison problem set in a real-world context: “Who gets more of a candy bar, those sharing the bar among 5 or
those sharing the bar among 8?” They are also asked to explain their responses. The extensive mathematicseducation-research knowledge base indicates that, particularly initially, real-world contexts support children’s
thinking whereas symbols do not. (Note that the real-world contexts should be relevant to the lives of the children
solving the problems.) However, many adults remember having had unsuccessful or unpleasant experiences
solving unrealistic or uninteresting word problems and so tend to believe that solving symbolic problems is easier
for children than solving problems situated in real-world contexts. Respondents who receive the lowest score on
this item state that the symbols are easier for children to understand and indicate a lack of appreciation for the realworld context. In contrast, respondents who receive the highest score not only state appreciation for the real-world
context but also recognize that the symbols can be confusing for children. In the latter case, respondents often
write that children might think that one eighth is bigger than one fifth because 8 is bigger than 5 (a misconception
commonly held by children).
Note that although in Item 8.1, respondents are asked to rank four fraction problems, for purposes of assessing
respondents’ holding of Belief 6, scorers read explanations of the rankings of only the two problems described
above (8.1c and 8.1d).

8.1 Place the following four problems in rank order of difficulty for children to understand, and explain
your ordering (you may rank two or more items as being of equal difficulty). NOTE. Easiest = 1.

Please explain your rank:
a) Understand

Select Rank

Please explain your rank:
b) Understand

Select Rank

Please explain your rank:
c) Which fraction is larger,
are they same size?

, or

Select Rank

d) Your friend Jake attends a birthday
party at which five guests equally share a
very large chocolate bar for dessert. You
attend a different birthday party at which
eight guests equally share a chocolate bar
Select Rank
exactly the same size as the chocolate bar
shared at the party Jake attended. Did Jake
get more candy bar, did you get more
candy bar, or did you and Jake each get
the same amount of candy bar?

Please explain your rank:

Submit

Consider the last two choices:
___ c) Which fraction is larger,

, or are they same size?

___ d) Your friend Jake attends a birthday party at which five guests equally share a very large chocolate bar for dessert. You
attend a different birthday party at which eight guests equally share a chocolate bar exactly the same size as the chocolate bar
sharedat the party Jake attended. Did Jake get more candy bar, did you get more candy bar, or did you and Jake each get the same
amount of candy bar?
8.2

Which of these two items did you rank as easier for children to understand?

Item c is easier than Item d.
Item d is easier than Item c.
Items c and d are equally difficult.
Please explain your answer.

Submit

B6–S8

Rubric Scores

0. Responses scored 0 tend to indicate that children more easily make sense of symbols than of real-world mathematical
situations. This view is reflected in the response that solving word problems is challenging for children.

1. Responses scored 1 indicate that real-world contexts can support children's mathematical thinking, but without
mention of the potential confusion that children may have when trying to make sense of symbols, in particular, fraction
notation.

2. Responses scored 2 indicate both that real-world contexts can support children's mathematical thinking AND that
making sense of symbols, particularly fraction notation, is potentially confusing for children.

B6–S8

Scoring Summary
Score

Rubric details
A. Item c is easier (or Items c and d are equally difficult) AND no or little appreciation indicated
for the use of real-world context to support children's understanding OR

0

B. Item d is easier BUT explanations are either inconsistent (indicating that c might be easier)
or are clearly focused in 8.2 on the teacher’s role in showing students how to solve the
problem
A. Item c is easier BUT great appreciation for real-world context is shown OR

1

2

B. Item d is easier (or Items c and d are equally difficult) AND some appreciation for real-world
context is shown or indication given that Item d is easier to visualize
Item d is easier (or Items c and d are equally difficult) AND Item d is easier because of the realworld context or is easier to visualize AND
Item c is more difficult because numerals are more abstract or confusing (or Item c is more
difficult to visualize).

Comments on Scoring
•
•
•

When coding, read the response to Item 8.2 first, then read the responses to Items 8.1c and 8.1d.
When the responses to Item 8.1c or 8.1d appear to conflict with the response to Item 8.2, give MORE weight to the
response to Item 8.2.
Although the respondents’ rankings of all items are included with their explanations, the rankings are not used
explicitly in determining a belief score on this item. Use the rankings cautiously if you seek additional information
about the respondents’ explanations, because some respondents misinterpret the directions and rank the most
difficult problem as 1. This error is sometimes, but not always, evident from the explanations.

B6–S8

•
1

Examples
(Scored re Rubric Detail 0A)

q8.1c
1

q8.1c_explain
easy, just comparing

q8.1d
4

q8.1d_explain
word problems tend to
be perceived as more
difficult

q8.2_
choice
c is
easier

q8.2
because they are just
comparing.

Score
0

Comment
Item c is easier; appreciation
for the use of real-world
context to support children's
understanding not expressed.

2 (Scored re Rubric Detail 0B)
q8.1c

q8.1c_explain

q8.1d

1

Easier for children to
see that 5 is bigger than
8.

3

q8.1d_explain
It is almost the same
concept as c.

q8.2_
choice
d is
easier

q8.2

Score

Comment

I would demonstrate a
chocolate bar and cut
it by 5 or 8 so that they
can see the difference.

0

Focus is on the teacher’s
showing the child how to solve
the problem. (Note that this
response is scored 0 even
though the respondent
indicated that Item d would be
easier for children to solve.)

q8.2

Score

Comment

Children can relate to
going to birthday
parties and of course
they can relate to how
much candy they got
compared to others.

1

Item d is easier; appreciation
shown for the real-world
context. Response not scored
2 because it does not indicate
the difficulties children may
have understanding fraction
symbols.

3 (Scored re Rubric Detail 1A)
q8.1c
2

q8.1c_explain
Throwing in the word
fraction makes it more
difficult.

q8.1d

q8.1d_explain

1

Personal experiences
would allow the children
to relate to this problem
easiest.

q8.2_
choice
d is
easier

B6–S8

4 (Scored re Rubric Detail 1B)
q8.1c

q8.1c_explain

q8.1d

q8.1d_explain

1

I ranked this problem
easiest because all the
child needs to do here
is draw a pie with five
slices and eight slices
and then fill in one on
each and they will see
that 1/5 takes up more
pie space than 1/8. It is
all visual.

2

Again this problem is all
visual if they can
visualize the chocolate
bar at each party then
they will conclude that
Jake got more candy
than he/she did
because he had to
share with less people.
It is all visual.

q8.1c

q8.1c_explain

q8.1d

q8.1d_explain

2

This is a little more
complicated because
instead of an
explanation or word
problem all you have is
intimidating looking
fractions. You have to
be able to picture in
your mind that there is a
piece of a candy bar
that five people share,
and one that eight
people share

1

This problem lets the
student visualise what is
going on with something
that they could
understand. They
would be able to picture
which amount is larger.

q8.2_
choice
c is
easier

q8.2

Score

Comment

I chose c to be easier
than d because in d
they have to read out
the whole problem and
some children have a
difficult time reading
and understanding at
a young age so seeing
the numbers might be
a little bit easier for
some.

1

Item c is easier than Item d;
but appreciation shown for the
real-world context of Item d.

q8.2

Score

Comment

You can visualise the
problem in an easy to
relate to situation in d.
But in c, you have to
do all the visualising
on your own.

2

5
q8.2_
choice
d is
easier

Both some ways real-world
contexts can support
children's thinking and
potential difficulty of
interpreting fractions are
noted.
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Training Exercises—Set 1
A
q8.1c
3

q8.1c_explain
I think this is easier
because you can show
this problem visually.

q8.1d
3

q8.1d_explain
This problem is
confusing because you
would have to rearrange
the wording in order to
comprehend it. You
also have to read it a
few times and possibly
even draw the candy
bars write Jake with the
candy bar divided into
five and friend with the
candy bar divided into 8

q8.2_choice
c is easier

q8.2
I say C is easier then D because
in C you can see the numbers
visually and in D you have to
figure the numbers out and write
them down adn go through more
steps in order to answer the
problem.

Score

Comment

q8.1c_explain
Fraction have the effect
of scaring people. The
kids would think that 1/8
would be bigger
because 8 is bigger
than 5.

q8.1d
2

q8.1d_explain
This would be easy
because all they have to
see is that the less
people there are the
bigger piece of candy
you'll get

q8.2_choice
d is easier

q8.2
Both problems are practically
asking the same thing except
there is a story that accompanies
the fraction problem in letter d.
This helps kids visualize the
problem

Score

Comment

q8.1c_explain
I think this problem is
pretty simple once the
child has it rxplained to
him/her. They could
use visual aids or any
other method of viewing
wich fractions are larger
and smaller.

q8.1d
1

q8.1d_explain
This story problem
paints the picture and is
more understandable
because you know why
the answer is what it is.

q8.2_choice
d is easier

q8.2
It illustrates the answer so that
you can visualize the candy bar
and che amount of children at
the party which helps you
visualize how much candy each
child would recieve.

Score

Comment

B
q8.1c
4

C
q8.1c
2
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D
q8.1c
2

q8.1c_explain
this can be thought of
how many people you
have to share your
candy with so it might
not be that dificult.

q8.1d
1

q8.1d_explain
it is easier to see that
when you share with
more people you get
less of a piece of
whatever you are
sharing

q8.2_choice
d is easier

q8.2
d puts the problem into real life
experiences where it is easier to
see that you are going to get a
smaller piece if you share with
more people

Score

Comment

q8.1c_explain
Because they are
comparing and it is
harder than just adding
or multiplying

q8.1d
3

q8.1d_explain
The comparison and
word problems I think
are the most difficult for
a child

q8.2_choice
D is easier

q8.2
A child might get confused with
the word problem, though the
end result involves the same
problem as c.

Score

Comment

q8.1c_explain
This concept is
sometimes hard and
misleading because you
want to think that the
bigger number would be
the bigger fraction, but it
is the opposite with
fractions. This would
not be a complicated
problem as long as the
child knows,
understands, and
remembers that
concept.

q8.1d
4

q8.1d_explain
For the most part, word
problems are more
difficult for children (and
adults for that matter) to
understand, the
numbers are not laid out
for you so you not only
have to come up with
the fractions but then
you have to decide who
got more candy bar.

q8.2_choice
C is easier

q8.2
I said that c is easier than d but
now that I re-read the problems I
am not really sure that is what I
think now. Normally I think that
word problems are more difficult
for children but in this situation I
think that maybe the word
problem would be easier to
understand because it is in a
story that may be easier to
understand. When it is in a story
like this they can visually draw a
candy bar and divide it up, but
when it is in just fractions it
would probably be more difficult
for them to draw a picture and
figure it out.

Score

Comment

E
q8.1c
3

F
q8.1c
2
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Training Exercises—Set 2
G
q8.1c
4

q8.1c_explain
the concept that 1/8
(because 8 is larger
than 5) is smaller than
1/5 is difficult for
children to understand.
This totally throws them
for a loop.

q8.1d
1

q8.1d_explain
This is logic and
children usually
understand this when
you explain it to them...
especially with food
and sharing.

q8.2_choice
d is easier

q8.2
Well, the concept that a fraction
with a smaller number can be
larger is baffoling. 8 has always
been larger than 5 for children
and fractions screw it all up.
However, when it is in the
context of "d," it's much easier for
children to understand.

Score

Comment

q8.1c_explain
This only requires that
students understand
what a fraction is, and
can be shown on a
pizza or pie.

q8.1d
2

q8.1d_explain
By having this as a
word problem, some
students will be better
able to understand it,
while others might get
confused at what
exactly is being asked,
as it is a rather lengthy
problem. This requires
comparing fraction
sizes, as in c) above,
but takes a bit more
thinking

q8.2_choice
c is easier

q8.2
c) only requires that students see
the size difference, something
that would be easier than d) if
using manipulatives, although
without a visual cue, it might be
more difficult than d) since many
students might confuse the 1/8
as being larger since it has an 8.
The word problem explains the
fractions in a more real world
manner but it's somewhat difficult
to keep the whole story straight
in one's head.

Score

Comment

q8.1c_explain
can use fraction
manipulatives to
represent this

q8.1d
1

q8.1d_explain
something concrete to
refer to

q8.2_choice
d is easier

q8.2
concrete references --the child
can relate to the problem. It's
not just numerals on the page.

Score

Comment

H
q8.1c
1

I
q8.1c
2
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J
q8.1c
3

q8.1c_explain
this problem involves
getting a common
denominator, then
getting the correct
numerator and then
also comparing the two
sides

q8.1d
4

q8.1d_explain
this problem might
involve drawing out a
chocolate bar. its a
long story and involves
division and then
comparing two
answers

q8.2_choice
c is easier

q8.2
c involves just getting a common
denominator and then multiplying
the numerator and comparing the
two answers. d involves reading
a long story and dividing and
setting up fractions and then
trying to compare both of them

Score

Comment

q8.1c_explain
Fractions are hard to
figure out which are
larger or smaller
because they can get
tricky. The child has to
find a common
denominator and then
figure out what is
smaller or bigger it gets
to be hard.

q8.1d
1

q8.1d_explain
In general, word
problems are hard to
solve because so
much is written and
children sometimes
give up before they
even start. Word
problems are
overwhelming.

q8.2_choice
d is easier

q8.2
The child can break down the
problem, one step at a time and
then solve it.

Score

Comment

K
q8.1c
2
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Training Exercises—Set 3
Z
q8.1c
3

q8.1c_explain
It is easy to assume
that because 8 is
bigger than 5 that 1/8
is bigger than 1/5

q8.1d
2

q8.1c_explain

q8.1d
1

q8.1d_explain
By taking the same problem
and putting into a story it
might be easier to understand

q8.2_choice
D is easier

q8.1d_explain

q8.2_choice
d is easier

q8.2
D is a story that takes a concept
and puts it into words that a child
can understand. There may still be
some difficulty though.

Score

Comment

q8.2

Score

Comment

Score

Comment

Y
q8.1c
2

THIS WOULD BE
SECOND BECAUSE IT
IS SIMILAR TO D BUT
HAS NOT VISUAL

THIS WOULD BE THE EASIEST
BECAUSE IT GIVES THE
CHILDREN A VISUAL OF THE
FRACTION AND RELATES IT
TO REAL LIFE.

FOR D THERE IS A VISUAL AND A
REAL LIFE SITUATION THEY COULD
THINK OF TO SOLVE THE PROBLEM

X
q8.1c
3

q8.1c_explain
need to find a
common denominator
and the compare but
sometimes can be
difficult to see what
would be the common
between numbers
that are not obviously
common.

q8.1d
1

q8.1d_explain
one candy shared with 5
people or 8 people is easier
for a child to see more people
to share with equals less
candy for them.

q8.2_choice
d is easier

q8.2
answer is in the question. You
share with 4 friends or share with 7
friends and which one will produce
more candy for you. Most kids
understand if they have to share
woth more friends they will get less.
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W
q8.1c
1

q8.1c_explain
WITH
MANIPULATIVES IT IS
EASIER TO
UNDERSTAND WHAT
1/5 IS AND WHAT 1/8
IS AND THEN TO SAY
WHICH IS LARGER.

q8.1d
2

q8.1d_explain
THIS WORD PROBLEM SEEMS
EASIER TO COMPREHEND
BUT IS VERY WORDY AND
MIGHT LOSE A CHILD'S
ATTENTION AROUND THE 2ND
SENTENCE, WHICH WOULD
MAKE THEM UNABLE TO
ANSWER THE QUESTION. IF
THEY WERE ABLE TO FOLLOW
THE WHOLE ROBLEM, THIS
WOULD MAKE VERY GOOD
SENSE TO THEM SINCE THEY
UNDERSTAND A CANDY BAR
SPLIT BY SO MANY PEOPLE,
BETTER THAN THEY
UNDERSTAND THE CONCEPT
OF A FRACTION ON A PAPER.

q8.2_choice
c is easier

q8.2

Score

Comment

Score

Comment

Score

Comment

THE WORD PROBLEM IS RATHER
LONG AND MIGHT LOSE A CHILD'S
ATTENTION AROUND THE 2ND
SENTENCE. OTHERWISE IT IS
MORE UNDERSTANDABLE SINCE IT
DISCUSSES CANDY BARS AND
NUMBER OF PEOPLE, RATHER
THAN SIMPLY A FRACTION ON
PAPER. THE FRACTION
COMPARISON, HOWEVER, IS MORE
EASILY SHOWN WITH PIE SLICES
AND WOULD KEEP ONE'S
ATTENTION MORE EASILY THAN
SUCH A LONG WORD PROBLEM.

V
q8.1c
2

q8.1c_explain
If children remember
that the smaller the
denominator is in a
problem like this the
larger it is then the
problem is easy

q8.1d
1

q8.1c_explain
I think this problem
is a little hard
because a child
won't have the
logical thinking to
think about fifths or
eights.

q8.1d
3

q8.1d_explain
Even though the problem
solving is usually difficult I
think a child could see the
value difference in this
problem easily

q8.2_choice
d is easier

q8.2
I think c could get tricky if children
forget that in a fraction the smaller
the denominator is the larger the
amount is.

U
q8.1c
3

q8.1d_explain
i think this question also
needs the child to have a little
logical thinking to picture the
scene that if there's more
people then that person isn't
going to get more of the
chocolate bar because there
are more people to share it
with.

q8.2_choice
Items c and
d are
equally
difficult.

q8.2
Both questions need a person to think
about the question and the numbers in
the question. i have to imagine taking
1 out of 5 or 1 out of 8, and then in
question d i need to imagine 5 people
and 8 people. Ofcourse it doesn't take
time for me to think about the answer
but a child would probably need time
to think about the answer.
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Solutions for Training Exercises
Exercise

Score

Comment

A

0

Item c is easier; appreciation not expressed for real-world context

B

2

Item d is easier, appreciation shown for the real-world context; potential confusion of the symbol
1/8 with 8 and 1/5 with 5 recognized

C

1

Item d is easier; appreciation shown for the real-world context, but difficulties of interpreting the
meaning of the fraction symbols not mentioned

D

1

Item d is easier, and appreciation shown for the real-world context; no mention of difficulties of
interpreting the meaning of the fraction symbols

E

0

Item d is easier; no indication of appreciation for real-world contexts.

F

1

Item c is easier, but appreciation indicated for this particular word problem in 8.2. (Refer to
scoring note that if responses to 8.1c or 8.1d conflict with the response in 8.2, more weight
should be given to the response in 8.2.)

G

2

Item d is easier; appreciation stated for the real-world context (food and sharing) and
recognition shown for the potential confusion children might have understanding the meaning of
the symbols 1/8 and 1/5 in relationship to the symbols 8 and 5.
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Exercise

Score

Comment

H

1

Item c is easier; appreciation shown for real-world context and for the potential confusion of the
symbols. This respondent also worries about the length of the problem, but because of support
for real-world context to help children understand, response is scored 1.

I

1

Item d is easier; the "concreteness" of the word problem to support children's understanding is
noted. Although the sentence "it's not just numerals on the page" mentions symbols, it does not
indicate that the symbols might be confusing for children.

J

0

Item c is easier; appreciation not shown for the real-world context to support children's
understanding

K

0

Item d is easier but appreciation for real-world context unclear. Response 8.2 is vague, and
Response 8.1d states that word problems are too challenging for children.

Z

2

Item d is easier; (weak) appreciation shown for real-world context (in 8.1d and 8.2) AND for the
difficulty students may have interpreting the fractions (in 8.1c). (Weak 2 because the
appreciation for real-world context is qualified.)

1

Item d is easier; the statement that real-world context provides a visual is interpreted to mean
that the context helps the child to solve the problem. (This response is not scored 2 because
although the respondent writes that c is similar to d except that c has no visual, we did not
interpret this contrast to show that the respondent thought that the lack of a visual could
potentially make the problem confusing for children to understand. The sentence, instead,
seemed to convey how items c and d are different.)

1

Item d is easier; appreciation shown for the real-world context but not for the difficulties inherent
in the symbols themselves (but instead for aspects of the procedure of finding a common
denominator).

Y

X
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Exercise

Score

Comment

1

Item c is easier; in general, appreciation is shown for the real-world context, although the
respondent states that this particular context is too long. This response is not scored 2,
because Item c is selected as easier than Item d.

V

0

Item d is easier, but Response 8.2 concerns the difficulty of fraction comparison, not the way
context supports a child’s thinking. (Although context is weakly supported in 8.1d, refer to
scoring note that if responses to 8.1c or 8.1d conflict with the response in 8.2, more weight
should be given to the response in 8.2.)

U

0

Items c and d are equally difficult; appreciation not shown for real world context’s support of
child's understanding. The respondent mentions the difficulty thinking of fifths or eighths, but
because of the lack of support for the real-world context, the response is scored 0.

W

IMAP Results for Belief 6 Segment 8
Score

Pre

n
0
1
2
Total

96
40
23
159

Post
%
60%
25%
14%

n
75
51
33
159

%
47%
32%
21%

B6–S9
Rubric for Belief 6—Segment 9
Belief 6
The ways children think about mathematics are generally different from the ways adults would expect them to
think about mathematics. For example, real-world contexts support children’s initial thinking whereas symbols
do not.
Description of Rubric
In scoring responses for this segment, consider whether respondents suggest the use of representations other
than symbols to teach division of fractions. Responses indicating that work with manipulatives or visuals should
precede work with symbols are interpreted as providing strong evidence of this belief. Respondents who
suggest that the teacher provide an explanation, more practice, or both are considered to provide no evidence of
this belief. We interpret suggestions that symbols and other representations be taught simultaneously as some
evidence of this belief.
Focus attention on the responses to Item 9.6 and then consider whether in 9.1 the respondent discusses the
importance of using representations in teaching fractions. Other responses should be skimmed for any relevant
information. Reliability on this rubric was quite high because the rubric is relatively objective.

Click to see the next interview segment. View Video (High Speed Connection)
View Video (56K Modem Connection)

9.1 Please write your reaction to this videoclip. Did anything stand out for you?

9.2 What do you think the child understands about division of fractions?

9.3 Would you expect this child to be able to solve a similar problem on her own 3 days after this session
took place?
Yes

No

Explain your answer.

Submit

Click to watch another videoclip: View Video (High Speed Connection)
View Video (56K Modem Connection)

9.4 Comment on what happened in this video clip. (NOTE. This interview was conducted 3 days after the previous
lesson on division of fractions.)

9.5 How typical is this child? If 100 children had this experience, how many of them would be able
to solve a similar problem 3 days later? Explain.
of 100 children could solve a similar problem later.

9.6 Provide suggestions about what the teacher might do so that more children would be able to solve
a similar problem in the future.

Submit
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Rubric Scores

0.

Responses scored 0 indicate that for students to master this procedure requires only work with symbols.
Although some respondents may express concern about conceptual understanding, they do not mention that other
representations will help children better understand the concept. They are not considered to show evidence of
holding this belief if they do not suggest that the teacher present the concept using some other means.

1.

Responses scored 1 indicate that the teacher should provide the children with other representations in addition to
the symbols.

2.

Responses scored 2 indicate that children’s reasoning for division of fractions will be better supported with other
representations instead of or prior to manipulation of symbols.

B6–S9
Scoring Summary
Score

Rubric details

0

•
•
•

Practice more (with no mention of teacher intervention of any kind)
Practice more of the same kind with some support from the teacher.
The teacher should explain why the procedure works along with providing more practice.

1

•

The teacher should provide a context or visual aids in conjunction with the algorithm.
Difficulties children will have with symbols not acknowledged.

•

Children can reason through such problems, and the teacher should support this reasoning
with the use of visual aids; the algorithm should be introduced after the use of visual aids, if
at all, or children will have difficulties with the symbols.

2
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Examples
1
q9.1
The child
seemed to
understand
what she had
been taught

q9.2
That is you flip
the other and
multiply you
can get the
correct answer

q9.3
Yes, I think she
would be able to
because she did
not show difficulty
or hesitation in
doing the problem
by herself.

q9.4
The child was
unsure of how to
solve the problem.
She lacked
confidence

q9.5
Some kids know
how but just do
not believe they
do and need to
basically have
their minds
refreshed and
encouraged to
believe they can.

q9.6
Give them a reminder to
refresh their minds

Score
0

Comment
No suggestion that the
teacher use
representations that
may be more
meaningful to children.

q9.4
The child could not
remember the steps
to figuring out the
answer to the
problem. She was
obviously only
shown the few days
before with no
explanation of why
and not given any
more practice at
this type of
problem.

q9.5
I would say about
5 because not
many children will
remember those
steps to solving
the problem
without
understanding
why they had to
do those certain
steps.

q9.6
If the teacher asked the
child more questions
and had given the child
explanation as to why
those steps took place,
I think more children
would remember more.

Score
0

Comment
No suggestion that the
teacher use
representations that
may be more
meaningful to children.

2
q9.1
I was very
surprised to
see that after
seeing three
examples and
only doing one
problem on her
own, she
remembered all
the steps to
solving the
problem.

q9.2
I think the child
only
understands
what the
teacher has
shown her to
do. She
probably
doesn't
understand
why.

q9.3
Yes, I think the
child would be
able to solve a
similar problem
in a few days,
as long as she
had some type
of homework
involving these
types of
problems or
some type of
review.

3
q9.1

q9.2

q9.3

q9.4

q9.5

q9.6

Score

Comment

She remembered
the steps in
solving the
equation, and
remembered
what the teacher
had told her.
She was able to
learn them and
apply them to
other problems.

I don't think she
quite understands
why you flip it,
but that its
something you do
to solve the
problem. She
understands that
you flip the
fraction and then
multiply it straight
across.

Yes. I have
confidence that
this child could
solve similar
problems because
she knows the
steps and
methods of how
to go about
solving such a
problem

She forgot the
steps of how to
solve the
problem.

On further
thought, if the
process isn't
practiced often, it
can be forgotten,
especially since
its just learned.

Explain why the problem
works the way it does.
Possibly create a senario
to explain what is going
on, or to use more visual
aids. Also, assign
homework on the subject
so the students can
continue learning the
process and memorize it
at home, and then teach
it more in class.

1

Respondent
acknowledges that
manipulatives may help
support children’s
thinking but does not
acknowledge
difficulties children may
have with symbols.
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4
q9.1
one on one
instruction is nice

q9.2
- no, she is
mimicking the
math the
instructor just
showed her

q9.3
Yes. if the
denominator
was the same,
no if they are
different,
because she
was copying
the way the
instructor
showed her as
a format not
as an
understanding

q9.4
- she was not able
to complete the
problem because
she never fully
understood the
concept she was
only repeating what
the instructor
showed her at that
time.

q9.5
have tangible
concepts to touch
and visualize like
pie charts in color
to show 1/3 and
1/5

q9.6

Score
1

Comment
Respondent
acknowledges that
manipulatives may help
support children’s
thinking but does not
acknowledge
difficulties children may
have with symbols.

q9.3
No. She was
very good at
memorizing
the algorithm
in the short
period of
time, but it
will not stay
with her.

q9.4
painful to watch.
Child had no
understanding of
what was being
asked. Child took a
long time to write
the 6 because she
knew from the
beginning that she
didn't know how to
do the problem.

q9.5
no understanding
of what the
division really
meant

q9.6
I don't know how you
show division with
manipulatives (yet) but
you would have to start
that way. The children
would have to have
many experiences to
understand the
concept before even
showing them the
algorithm.

Score
2

Comment
Respondent indirectly
indicates that
algorithms are difficult
for children to make
sense of and
advocates use of
manipulatives to teach
the content.

5
q9.1
confusing to child,
boring,
meaningless

q9.2
nothing
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6
q9.1
The child
understood how
to use the
algorithm to
solve the
problem, but she
almost seemed
like a robot. She
used the exact
same words and
steps as her
teacher. She
didn't need to
think at all, and I
don't think she
understood what
she was doing.

q9.2
Not much. I
think she was
just repeating
what her
teacher had
shown her,
without any
understanding
of division of
fractions or why
she was doing
what she was
doing.

q9.3
No. She may
remember some
steps of the
formula, but
until she clearly
understands
why she is
doing what she
is doing, she
won't be able to
solve similar
problems,
especially if
they are just a
little bit
different than
the ones that
she had been
taught to solve
with the
algorithm. That
always throws a
child off track,
when the
problem they
need to solve is
different than
the ones they
learned how to
solve with the
algorithm,
unless they
clearly
understand
mathematically
why they are
doing what they
are doing.

q9.4
That was what I
thought was going
to happen. The
child had been able
to repeat what the
teacher had done
the day before,
without any
understanding, like
a robot. But when
she had to come
back the next day,
she didn't know
what to do, or why
to do it. It had just
been numbers and a
formula to her, not
understanding.

q9.5
I think that some
children would
remember what to
do, just because
they may have a
good memory.
Others may just
take a good
guess and be
able to solve it.

q9.6
I think the teacher
would need to use
some visual aids and
drawings to get the
children to better
understand it. Even
when I was a child,
before I took my Math
210 class, I used to
make drawings to try to
figure out how to solve
math problems. That
was what worked best
for me, and would
probably work best for
at least some other
children. She could
use real life examples,
but not word problems
written down on paper
yet, and have them
solve those real life
problems. Then the
teacher needs to relate
the real life problems to
the ones on the paper.
If she can clearly get
across the message as
to why the children are
doing what they're
doing, I think that they
would understand and
be able to solve similar
problems in the future.

Score
2

Comment
The respondent
suggests using real-life
contexts to support
children’s thinking
before attending to
“word problems written
down on paper.”
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7
q9.1

q9.2

q9.3

q9.4

q9.5

q9.6

Score

The teacher was
pleasant and
helpful, but this
was simply rote
manipulation of
abstract symbols
that had little if
any meaning to
the child.

Based on what
we say here,
none at all
(although she
might know
more -- she
never had the
chance to
demonstrate
any
understanding)
.

Yes. The length
of time here is
significant and
what else the
child does in the
mean time is
significant. If this
were 3 months
after this session
and the child had
done no other
fraction lessons,
the odds of recall
are minimal. This
is a pretty easy
procedure

It is clear the child
forgot the
algorithm and had
no idea what to do.

As I noted before,
there are a lot of
mitigating factors.

I would take a single
object (fraction bar,
candy bar, fraction
circle) and work on the
idea of how many 1/3's
there are the single
object. I would then go
to 6 of those objects
and how many 1/3's
there are in the 6
objects.

2

Comment
Comments on how it
could be developed
conceptually in Item
9.6

8
q9.1
I thought the teacher
did a fine job of
explaining how to do
the problem and
showing the student
three practice problems
then having her do one
on her own and
explaining how she did
it was a good way

q9.2
she knows
how to find
the answer
but she might
not know
what iy
means or
looks like

q9.3
Yes because
she was ables
to do one on
her own and
explain back to
the teacher how
she did it

q9.4
I thought it
was sad that
she didn't
know what
she was
doing and it
was only
three days
afterwards.

q9.5
I think only 25
because if this girl
knew how to do it and
was able to tell the
teacher how she did it
, then forgot three
days later, I just think
about the kids that
had a hard time doing
ot the first time

q9.6
I would hope the
teacher would practice
with the students
everyday until they all
were confident about
doing the problem

Score
0

Comment
Directly suggests to
have teacher provide
practice.

Score
1

Comment
Although respondent
states that repetition
is key, adds that
manipulatives could
help.

9
q9.1
The child didn't
seem to
understand what
she was doing.
She was more
focused on her
lines being straight
then doing the
problem.

q9.2
Not much. I think
that this was her
first experience
with division of
fractions, and she
would need more
practice to
understand the
concept.

q9.3
No. She could
barely remember
how to do the
problem the same
day. I don't think
she could
remember the
steps in a few
days.

q9.4
The student
forgot what
to do.

q9.5
I don't think that
most children could
remember a new
method after such a
short exposure
period.

q9.6
Repetition. I think
the repetition will
help students over
time. Also,
manipulatives are
helpful.

B6–S9
10
q9.1
The child was able
to pick up the
method of dividing
fractions after one
a few trials with the
instructor.

q9.2
I do not think the
child really
understands a
whole lot about
division of
fractions. she
has only had this
one lesson and
without further
lessons she will
forget everything
she has been
taught today.

q9.3
N0. She only
went through a
couple problems
with the
instructor.
Children need to
do the same
kinds of
problems over
and over so it
sinks in.

q9.4
The child could
only vaguely
remember what
she was
supposed to do.
If she knew more
about division
problems and
understood them
might have a
better shot at
solving this
problem.

q9.2
the process of
solving them
and that they
are similar to
multiplication
problems

q9.3
yes, with practice
and constant
reinforcement, she
has it down pat

q9.4
the child was in a
bind as to how to
solve the division
problem

q9.2
The students
understands
that the fraction
is a whole
number and
they
understand the
procedures on
how to get that
whole number
out of a fraction

q9.3
Yes. I would think
so but the student
may have difficulty
but they would
remember most of
it.

q9.4
The student did not
remember what to
do.

q9.5
This child is very
typical. With my field
study of kids and
division problems, i
know you have to drill
it into them before
they can go home on
the weekend, come
back and still be able
to solve it.

q9.6
Tell them why
they have to flip
one of the
fractions and
what is going on
while they are
teaching it.

Score
0

Comment
Suggests that teacher
tell student why they
have to "flip."

q9.6
constant
reinforcement,
use of
manipulatives,

Score
1

Comment
Manipulatives to
reinforce
procedure––at same
time.

q9.6
I would say give
them problems
like that
everyday and go
over it with them
step by step.
let it be a
reoccuring
problem so they
can get familiar
with it.

Score
0

Comment
Suggests giving lots
of practice.

11
q9.1
the teacher had a
different approach
when teaching the
child this problem.
she used different
colored makers,
and did each step
slowly in explaining
why she different
steps. this helped
the student to
understand

q9.5
not very many

12
q9.1
With the teacher
showing the student
the steps to this
type of equation and
going over it with
her several times
before letting her do
it on her own helped
her do and
understand the
problem on her own.

q9.5
I see that they
would have trouble
and the best thing
to do is go over it
with again.

B6–S9
13
q9.1
at first the problem
seemed to be hard,
i was surprised
that she learned
very quickly

q9.2
the multiplication
process, you
need to
understand
multiplication
first then start
with division

q9.3
Yes. because
the teacher
showing many
examples and
when she was,
she had the child
repeat and follow
what she was
doing, so the
child learned fast

q9.4
i felt really bad for
her when she could
not answer it, i felt
bad that she forgot it

q9.5
i believe ten
because although it
is a low answer it
would happen
because there was
no practice and it is
something that a
child might not be
able to remember at
that time

q9.6
keep practicing
the problems,
give homework
assignment and
maybe do class
work

Score
0

Comment
Practice.

14
q9.1
I noticed that
the child was
learning how to
divide fractions
today. I also
noticed that the
child learn
fractions by
learning the
algorithm and
not through the
use of
manipulatives or
any other sort
of guidance
materials to
help the child
understand why

q9.2
I think the child
understands very
little about
dividing fractions.
I'm certain she
does not
understand why
she has to "flip"
the fraction nor
why the operation
changes from
dividing to
multiplying. I also
feel that when the
interviewer asked
whether or n

q9.3
No. She clearly
would not
remember the
algorithm because
it's too vague and
doesn't allow the
child to
understand the
steps. I'm sure
she would get the
steps mixed-up
and forget some
as well.

q9.4
She does not know
how to solve the
problem because she
was not able to relate
to the problem in a
context she could
understand and
visualize. I think the
child gained nothing
from the previous
lesson with the
interviewer when the
interviewer tried to
explain.

q9.5
This child I am
pretty certain is
very typical.

q9.6
The teacher should
not introduce the
algorithm so
quickly into the
learning process
for the kids. I
think the teacher
should work slowly,
first by using
manipulatives or
other such tangible
objects where the
children could "see"
for themselves how
the pr

Score
2

Comment
Suggest not
immediately
introducing
algorithm; suggests
progression.
Suggests use of
concrete examples
to illustrate/explain
(manipulatives,
diagrams).

B6–S9
Training Exercises—Set 1
A
q9.1
The child was
getting no
conceptual
instruction.

q9.2
She only
understands a
technique to get
an answer.

q9.3
No.
with no
conceptu
al
groundin
g or
framewor
k, this
techniqu
e would
be easily
forgotten
.

q9.4
It's what I
expected

q9.5
Maybe a few
children
would
remember.

q9.6
The teacher would
need to explain and
demonstrate the
concept of division
of fractions with reallife examples.

Score

Comment

q9.6
have more of a
conceptual lesson
before the
algorithm. i think it
is ok to show
students shortcuts
after you know that
they really
understand what
they are doing. if
there had maybe
been drawings,
pattern blocks, or
some type of
manipulative to help
the them
conceptually grasp
the concept.

Score

Comment

B
q9.1
there should have
been way more
building up to this
lesson. the girl
knows how to go
through the motions
but i don't think she
really understands
what she is doing.
she doesn't even
have any idea of
what dividing
fractions really is.
or what she is doing

q9.2
absolutely
nothing, but
she can solve
very basic
ones. that is
great that she
knows an
algortithm but in
a week from
now i wonder if
she will
remember it.

q9.3
No.
if you
don't
understan
d why are
what you
are really
doing, it
makes it
difficult to
remember
because
you never
really
knew what
you were
doing in
the first
place.

q9.4
interesting. i
bet if there
had been
more of a
why lesson
and she
really
understood it
a couple of
days ago,
she would
have
remembered.
instead she
never really
understood it
and that is
apparent in
her not
having any
idea on how
to solve it a
few days
later

q9.5
i am not
sure how
many would
remeber, but
i would think
it would be a
very small
numver
would
remember

B6–S9
C
q9.1
The teacher did a
good job of
explaining herself
and the child was
very attentive.

q9.2
I think she
understands to
divide you have
to reverse the
second fraction,
but I don't think
she understands
why she has to.

q9.3
Yes. She
had a good
understanding
and if she
tried again in
a few days it
may take her
a little time,
but I think
she'll get it.

q9.4
She forgot
how to do the
problem.

q9.5
The child is
very
typical, and
without a
lot of
practice
they will all
have
problems.

q9.6
Using a
number of
different
fractions in
similar
problems.

Score

Comment

D
q9.1
It was sad
because I know
that most
children receive
that same type
of meaningless
instruction. It
turns children off
to math. It
makes math
seem like some
mystery, some
magical thing
you do. It does
not give a child
any
understanding at
all.

q9.2
She probably
has no real
understanding
.

q9.3
No. The
teacher gave
the child an
algorithm to
follow. The
child doesn't
know why she
changes the
division to
multiplication or
why she "flips
the number."
She was able to
mimic the steps
for this
interview, but I
doubt she would
retain the
algorithm steps
3 days later.

q9.4
It didn't surprise
me at all. The
child had no
understanding of
division of
fractions only an
algorithm to follow.
Until the algorithm
is drummed into
her head by doing
it (perhaps even
mindlessly) many
times, she would
be unable to do the
algorithm. Oh, we
waste so much
time in the
classroom teaching
algorithms before
any mathematical
understanding has
taken place.

q9.5
Some
children
have
excellent
recall even
for a
mindless
algorithm !

q9.6
The children
could do real
life division
problems
that made
sense to the
children and
forgo the
algorithm
altogether.

Score

Comment

B6–S9

E
q9.1
I was amazed
that the girl
was able to get
the problem
correct on her
own after only
a few
examples. and
she was also
able to explain
what she was
doing.

q9.2
I think there
might be the
possibility that
the girl was
able to copy
what the
teacher did
because it was
right in front of
her and fresh
in her mind.

q9.3
No. Maybe not
solve it to get
the right
answer right
away. it might
take some time
and a little
refreshing on
how to do it.

q9.4
The girl
couldn't
remember what
to there wasn't
any kind of an
example for her
to look at and
copy so it was
hard.

q9.5
Children are
good at
copying adults
to give them
the answer that
they want. but
when they
have to do it
on their own
without any
type of
example or
help it is hard.

q9.6
The teacher
should do
review before
giving the
problem to the
child to do on
their own.
Maybe doing
the problem
together,
having the
child tell the
teacher what to
do.

Score

Comment

F
q9.1
The never showed
the girl with drawings
what they were
doing. The could
have drawn 4
squares, then divided
them into thirds and
counted up the
number of thirds
there were.

q9.2
I think that
the child
understands how to
divide them using
numbers, but she
has no idea why she
is doing it. She has
no means of applying
the data to everyday
live.

q9.3
Yes. The
video said
that she
rehearsed a
few more
problems.
Hopefully
she will
have
memorized
the process.

q9.4
She had
forgotten how
to divide with
fractions. I
also don't
remember
seeing a time
frame, was this
the next day?
A week later?
A month?

q9.5
Her match
skills are
not out of
the norm.

q9.6
I think that
showing
illustrations
of what is
being done
or providing
manipulative
s would
have
helped.

Score

Comment

B6–S9
Training Exercises—Set 2
G
q9.1
The child may
have been a little
aprehensive about
diving fractions but
watching the steps
and hearing the
explanation along
with working some
with the teacher
and some without
the help allowed
her to learn the
steps.

q9.2
She may not
understand all the
whys, like why you
but the four over a
one or why you flip
the second fraction
but she know the
basic steps to
solving that type of
problem. She may
not be able to solve
a more difficult one
though.

q9.3
Yes. She
may need a
little
refreshing to
complete the
problem and it
would help if
she had had
practice in
the days
between but I
think the
process
would come
back to her.

q9.4
The child
was
confused
about how
to go about
solving the
problem.
She was
unsure of
the steps
she
needed to
take.

q9.5
I think this
probably very
typical. The
children
remember
learning to
process but
aren't sure
about their
ability to
complete the
problem.

q9.6
The teacher could
provide more
explanation about
what is involved in
dividing fractions
and what each step
means. Also, if the
teacher was able to
relate it to
something the
children could relate
to or visualise, it
might be easier for
them to remember.

Score

Comment

q9.6
One of the things that I
noticed right away, was the
teacher took over in
completing the first
problem. i think by writing
it out as many times as
possible there is a better
understanding. Also she
did not give direction about
why they were changing
that that division sigh to
muliplication to or at why
they had to flip the 2nd
fraction. I think it is very
important that they have a
full concept on what they
are doing. Then when they
coukd see that at the end
the young girl was still
hesitating with her answer,
go over more problems until
they feel comfortable on
their own.

Score

Comment

H
q9.1
I thought that
she did very
well figuring out
how to do it on
her own. After
three problems
she figured it
out without
assistance. i
thought there
could have
been some
more hands on
experience the
first time she
was being
helped and
then i felt that
she was still
not very
confident in
doing the
problem
herself.

q9.2
I dont know
if she
understands
anything,
but how to
do it on
paper. i
thought that
the process
could have
been
explined
better,
maybe with
the purpose
of why the
sign should
be changed
and why the
2nd fraction
needed to
be flipped
over.

q9.3
No.
Without
the
assistanc
e of the
example
in front of
her, i
don't
know if
she would
be able to
figure out
a problem
on her
own. I am
not
confident
that she
totally
understan
ds the
process.

q9.4
The student
was unable
to
remember
the process
that she
has been
doing the
few days
before.
She no
longer had
the
example in
front of her
to follow or
the help
from her
instructor.
She had
needed a
better
learning
procedure.

q9.5
I think that it is very
hard to remeber a
process you are
unfamiliar with. The girl
had been given the
chance to learn it, but
it was not explained all
the way, and all she
had was a formula. I
don't think many
children would be able
to remember how to do
it. Not only is math not
number one on their
minds, but I think it is
important, if you want
the students to
remember something,
that you continue to
work on it with them,
until they are confident
that they know how to
do it on their own.

B6–S9

I
q9.1
At first I thought
maybe the
teacher was a
little pushy but I
think throughout
the video she
eased up and
allowed the child
to answer
questions. I
liked how she
praised her for
doing the right
thing and
explaining it

q9.2
I think she
understands
how to do
them. She
may not
understand
the whole
concept of
them. She
does know
how to follow
the porocess
or steps to
solving a
division of
fractions
problem.

q9.3
Yes. The teacher
allowed her to exlpin
back to her what
she did to make
sure she knew what
she was doing. Also
if she missed
something the
teacher made sure
she knew what she
was doing by asking
questions.

q9.4
The child
sat and
struggled
with trying
to
remember
how to do
the
problem.
She forgot
what to do
but she did
try to do
something
which is
always a
good sign.

q9.5
I think a good
amount would
be able to do it
because of
being visaul
learners. I
think she was a
typical child
because it does
take a while for
a child to
remember how
to do a problem.
It takes time
and lots of
practice.

q9.6
I think they
should have
continued to
practice with
the child.
She also
should of
had the child
take some
of the
problems
home to
keep it fresh
in her mind.

Score

Comment

J
q9.1
the child was able
to do that problem
since it was similar
to the example

q9.2
not much, only
be able to do it
on paper

q9.3
No.
maybe, im
not sure,
but if i was
to guess
she would
probably
forget
because
she is just
following
an
algorithm
rule and
not fully
understand
the
numbers
representat
ion

q9.4
she already
forgot the
the rules of
algorithm;
just as i
expected

q9.5
thats just a
guess

q9.5
visual
representation
first, then
algorithms

Score

Comment

B6–S9
K
q9.1
The thing that
stood out to
me was the the
child seemed
to be repeating
what she
saw.She had
no real
explination for
what she was
doing, and she
didn't even ask
any questions.

q9.2
I think that
the child
understand
s nothing.

q9.3
No. The child was
sitting there with
an example of how
to solve that type
of problem, but
she didn't learn
anything and had
no real explination
for how or why it is
done that way.

q9.4
I think
that she
forgot how
to solve
the
probelm
becuase
she never
really
understoo
d it in the
first place.

q9.5
I think that there
would be the few
kids who knew
how to memorize,
or actually
understand the
problem, but for
the most part kids
wouldn't remember
how to solve the
problem because
they didn't have a
real understanding

q9.6
I think that using
manipulative would
be a good method,
becaue then the
child could
visualize the
problem. Also
telling them what
they are doing and
why they are doing
it might also help.

Score

Comment

L
q9.1
well at first the
teacher didn' t do a
good job of
explaining te
problem maybe
after sometime the
student was able
to do it on her own
but the way the
teacher aproached
the problem she
seemed kind of
mean maybe alittle
more enthusiasm

q9.2
that all you
have to do is
flip the second
number and
multiply across

q9.3
No. the
way the
teacher
aproached
it was so
dry that it
gave no
reason for
the child to
remember it

q9.4
the child was
not able to
remember
what she had
learned three
days before

q9.5
children need a
reason to
remember if the
problem was
tought with more
enthusiasm and
soemthing that
would make
them remember
they would be
able to do it
three days later

q9.6
be more
enthisiastic like
she want s to
be there and
not be so dry
and mean

Score

Comment

B6–S9
Training Exercises—Set 3
Z
q9.1
The student
did remember
the correct
algorithm but I
don't know if
she
understood
what she was
doing or why
she flipped
and then
multiplied.
Where was
the
understanding
.

q9.2
I think she
only
understand
s how the
algorithm is
supposed
to work. I
think she
only
memorized
the steps
without any
meaning
behind
them,

q9.3
No. I have
learned that
simply
memorizing how
to do something
is not a good
way to remember
how to do
something. You
must understand
how something
works and why it
works in order to
use it later.

q9.4
She had only
memorized the
algorithm of
dividing fractions
for a short time.
She had no
understanding of
what to do with
the numbers
because the
algorithm gave
her no meaning
as to what she
was actually
doing.

q9.5
I only
think that
those few
children
with really
good
memories
would
know how
to do it
three days
later.

q9.6
The teacher
needs to give
the students
meaning behind
the algorithm.
She could show
them with
pictures or
blocks first and
then show them
how the
algorithm ties in
with it.

Score

Comment

Y
q9.1
I think that the
child in the clip
with practice can
learn the method of
dividing and
multiplying
fractions.

q9.2
Nothing quite
yet, maybe
placing a one
under a whole
number .

q9.3
Yes, if she
practiced
the method
she learned
from her
teacher.

q9.4
She struggled
on
remembering
what to do
with the
fraction as
far as what to
do with the
one and the
three.

q9.5
I would say
that less
than 50
percent
could solve
this a few
days later.
it would take
practice
because it
is dealing
with
fractions
rather than
just whole
numbers.

q9.6
Try to explain
more thoroughly
on what to do
and why the
division sign
turns into a
multiplication
sign when
putting a one
under the whole
number and
allow the
children to
practice more.

Score

Comment

B6–S9
X
q9.1
She seemed to
follow the
procedure very
well. she might
have been
unsure of why
you flip the
problem though

q9.2
that it really
isn't division ,
it seems more
like
multiplication

q9.3
No. she
will
probably
forget the
steps and
not really
know why
you divide
fractions
with
multiplicati
on

q9.4
the child forgot
how to solve the
problem. I think
she knew she
needed to change
the sign and
maybe knew she
should flip the
fraction but just
couldn't really
remember how or
why

q9.5
I think this is
very typical.
some kids
might pick up
on it but
most would
need more
practice

q9.6
more visuals,
longer lesson
and more
practice problem
at home and in
class. also they
probably need
more
explanation of
the steps.

Score

Comment

W
q9.1
The child did
exactly what
she was told,
no more or no
less. she
seemed passive
and didn't ask
many
questions.

q9.2
I don't know if
she knows why
she flips the
fraction or why
she multiplies. I
don't think she
really understand
what she is
actually doing
with the fractions.
She was going
through the steps
like she watched
the teacher. i
think that she
solved the
problem because
of watching the
teacher.

q9.3
No. she
will
probably
forget
the
method
and will
need the
teacher
to show
her how
to do it
again.

q9.4
The child
forgot the
method
she was
shown a
few days
ago. this
shows that
she didn't
understand
the
relationship
of the 2
fractions
and what
she was
trying to
solve.

q9.5
About 20% of the
children would be
able to solve this
problem later
because they were
taught too quickly
on how to perform
the problem, not
how to understand
the problem. There
would be a few that
would remember
how to do the
problem because
they got a better
understanding or
they have a better
memory.

q9.6
The teacher needs
to draw visuals or
make up a story so
the children can
relate to the
problem. If she
explains it in a way
that they are
familiar with, the
numbers and the
symbols wont be
so foreign to them.
they could
remember the story
to guide them in
solving problems
similar to this.

Score

Comment

B6–S9
V
q9.1
I thought that
the process of
showing the
child how to
solve the
problem was well
done. The
reasoning
behind this
problem is not
clear and was
not explained.

q9.2
I think that
the child
understands
the flip and
multiply
process but I
do not think
she
understands
why this
takes place
and what it
has to do
with division
of fractions.

q9.3
No. I think
she was
mimicking
the original
problems
she solved
with the
teacher and
in three
days, she
will not have
that
guidance
and the
process will
be lost
because
there is no
meaning
behind it.

q9.4
The child was
trying to
remember the
process of how
to solve the
problem and
she
remembered
something
about switching
the division
sign for
something else
and then she
could not
remember what
happened next.

q9.5
The meaning
and process
behind this
division
problem was
not
explained so
there was no
reason to
remember it.

q9.6
I would let the
student try to figure
it out on her own
first, then I would
use drawings or
some type of
manipulative to
enhance the
meaning behind the
reason for solving
this problem, then
show the process.
Then maybe the
child would
remember better.

Score

Comment

U
q9.1
She understood
it quite well.

q9.2
the process

q9.3

q9.4

No. She only
practiced one
by herself

She couldnt
remember
what the
process was.

q9.5
You need to
practice more
of them before
they will know
it.

q9.6
Give them
more
problems.

Score

Comment

B6–S9
Solutions for Training Exercises
Exercise

Score

Comment

A

1

Use real-life examples. Difficulties children have with symbols not acknowledged; that use
of real-life examples should precede the work with symbols not mentioned.

B

2

Children should be introduced to the symbols only after they have had opportunities to
explore the concept with drawings or manipulatives.

C

0

Only more practice needed.

D

2

Use real-life contexts instead of the algorithm; children have a hard time understanding
symbol manipulation.

E

0

More of the same teaching suggested.

F

1

Use of a different approach to teaching the content suggested, but difficulties children have
with symbols not acknowledged directly.

G

1

Use visuals along with an explanation. Difficulties with symbols not discussed.

B6–S9
Exercise

Score

Comment

H

0

No suggestion for teacher to use other representations to teach the concept.

I

0

Continue practice. No mention of using other representations.

J

2

Although short, the response indicates that visual representations should come before
work with symbols.

K

1

Manipulative use should accompany work with symbols.

L

0

Only concern mentioned is with affective issues.

Z

2

Use blocks first, to support children’s reasoning and then move on to the algorithm. This
response is somewhat “tricky” because, at first (give the meaning behind the algorithm) it
seems to indicate that one would use the blocks in conjunction with the algorithm.

Y

0

Explain why the steps are performed; provide practice.

X

1

Use of various representations suggested, but no indication that these should be used
before emphasizing symbols.
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Exercise

Score

Comment

W

1

Visualization will support children’s’ thinking, and symbols are difficult for children.
Respondent recommends that the visualization be shown in conjunction with the symbols.

V

2

Use manipulatives to support children’s thinking before sharing the algorithm.

U

0

More practice.

IMAP Results for Belief 6 Segment 9
Score
0
1
2
Total

Pre

n
136
19
1
156

Post
%
86%
12%
1%

n
105
44
10
159

%
66%
28%
6%

B7–S5
Rubric for Belief 7—Segment 5
Belief 7
During interactions related to the learning of mathematics, the teacher should allow the children to do as much of the
thinking as possible.
Description of Rubric
This is the only segment on the survey that is not situated within a particular mathematical context and is instead more
general. This fact may contribute to this rubric’s being one of the more difficult rubrics to code. It requires close
scrutiny because the responses to this segment vary greatly We identified eight kinds of responses to this segment.
The segment was designed to measure (a) the respondents’ beliefs about the role of the teacher and (b) the
degree to which respondents state they are willing to share the authority in the class with their students. Item
5.0, about the respondents’ personal experiences with problem solving, serves to stimulate their thinking.
Responses to Item 5.0 occasionally provide evidence about the belief, but coders should focus on answers to
Items 5.1 and 5.2 because they tend to be more informative. In coding this segment, attend to how the
respondents plan to use children’s thinking in their teaching. In coding, we asked ourselves, “Does the
respondent indicate that the students’ approaches will be as legitimate as the teachers’ approaches?” We take
as strong evidence for this belief indications that children’s thinking will be central to the respondent’s
instruction. We infer a respondent’s plan to provide children with problem-solving opportunities but not use the
children’s thinking in instruction as weak evidence of this belief. Such a respondent plans to allow students to
do mathematical reasoning but will not use it as an integral part of instruction. A respondent who intends to use
children’s thinking in instruction, but only infrequently, is considered to provide evidence of holding the belief.

5. What were your reactions when you were asked to solve a new kind of problem without the teacher's showing you how to solve it?

Submit

5.1 When you are a teacher, will you ever ask your students to solve a new kind of problem without first showing them how to solve
it?
Yes
No
Click here to continue

5.1 You answered that you would ask your students to solve a new kind of problem without first showing them how to solve it. Please
elaborate on your reasons:

5.2 How often will you ask your students to do this?

Submit
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Rubric Scores

0.

Responses scored 0 indicate that students will never be asked to solve problems without first being shown how to
do so. The respondents state that children need to be provided with approaches and cannot devise them on their
own. They do not show evidence of believing that children should think for themselves.

1.

Responses scored 1 indicate that children will be asked to solve problems without being shown how to solve
them, but do not indicate that this work will be an integral part of instruction. The respondents will provide children
with problem-solving opportunities, but only in limited circumstances: for assessment, to stimulate thinking before
formal instruction, or after some introduction by the teacher. In some cases they state good reasons for allowing
children to solve problems for themselves but also state that the teacher should show some strategies as well.

2.

Responses scored 2 indicate that children will be asked to solve problems without being shown how to solve them
and that the children’s approaches will be used as an integral part of instruction. The respondents, although they
note the importance of this practice, may use it infrequently. Some responses indicate that children’s approaches
will be as legitimate as the teacher’s and will be useful to other children.

3.

Responses scored 3 indicate total commitment to students’ solving problems without first being shown how to do
so. Problem solving will be an integral part of the respondents’ instruction. The response includes a sound
rationale for the importance of children’s devising strategies and solving problems themselves and doing so often,
if not always.

B7–S5
Scoring Summary
Score

Rubric details

0

•

1

A. Provide students with a little instruction first and then let them think.
B. Let students think on their own then tell them “my way.” May include a good reason for having
children solve problems on own.
C. Let students think on own so teacher can assess understanding.
Does not exhibit appreciation of importance of children’s devising strategies for themselves
(beyond correcting wrong answers).
D. Let children think on their own to motivate them or to develop their self-esteem.
Does not exhibit appreciation of importance of children’s devising strategies for themselves
(beyond correcting wrong answers).

2

A. Let students think on their own.
Exhibits appreciation of importance of children’s devising strategies for themselves.
This practice will be used sparingly; OR rationale is not well developed
B. Let students think on their own.
Students’ approaches will be as legitimate as the teacher’s.
Unclear how much this practice will be used.

3

•

Don’t let students think on their own.

Let students think on their own.
Exhibits appreciation of reasons children’s devising strategies for themselves is important.
This practice will be common in the classroom—used often.

B7–S5
Examples
1
q5.0
i don't remember ever solving
problems without the teacher
explaining it (i was in elementary
school 25 years ago!)

2

q5.2
not asked

Score
0

Comment
Respondent will not give children
opportunities to devise solutions for
themselves.

q5.1
No

q5.1_explain
Because the child needs a model first
so thtat they get ad idea of what they
are doing and then they can think for
themselves and make their own
decisions

q5.2
Not asked

Score
1

Comment
Children can do reasoning on their own
but only after they have had some
instruction from the teacher.

q5.1_explain
it gives them a chance to use
knowledge that they have to
understand new problems. i will
always go back and explain it but i
think it is good for kids to use their
brain to try to figure thinks out on their
own.

q5.2
once a week, maybe
twice it is isn't too
challenging.

Score
1

Comment
After providing a strong rationale for
letting children solve problems on their
own, this respondent stated that she
would “go back and explain,” indicating
that she will provide a large part of the
reasoning instead of letting the children
do as much of the thinking as possible.

q5.1_explain
I am interested in how the view the
problem, because sometimes it is
benificial to know where to start from.

q5.2
Once or twice a
month

Score
1

Comment
This respondent indicates that she will
provide students with problem-solving
opportunities for assessment purposes
but does not indicate that she plans to
use children’s thinking in her
instruction.

(Scored re Rubric Detail 1B)

q5.0
i liked ot sometimes. when i was
young i loves math and puzzles and
trying to figure stuff out on my own. i
had a teache who would put problems
of the week up on the board and we
would try to figure them out all week.
she wouldn't help us untill freiday. i
thought it was fun.

4

q5.1_explain
it just gets them frustrated and math
is hard enough!

(Scored re Rubric Detail 1A)

q5.0
It was confusing because I had to
thnk of a way to solve it even though
I didn't realy know what I was doing

3

q5.1
no

q5.1
Yes

(Scored re Rubric Detail 1C)

q5.0
I hated it because I like to know what
I was doing, and then I was lost and
had no clue, and would play around
until she showed us what to do.

q5.1
Yes

B7–S5
5

(Scored re Rubric Detail 1D)

q5.0
I can't say I really remember many
teachers giving us new problems and
having us solve them without the
explanations first. But I do remember
thinking that there must be a trick to it, or
a fairly easy way to solve it. I always liked
having new problems though, because they
were different than the same old
algorithms, etc. I liked being challenged,
but only if the teacher didnt' say" This one
is going to be tough, I'm not sure if any of
you will figure it out before I explain it..."

6

q5.1
Yes

q5.2
I think it's
something you
could actually do
every time you
introdue a new
kind of problem.

Score
1

Comment
Use the practice to spark interest in the
problem before the students are taught
how to solve it. The rationale for the
practice is to motivate students, not to
give them opportunities to think for
themselves as an integral part of
instruction.

(Scored re Rubric Detail 2A)
q5.0

I was the kind of kid who liked to do things the
"right" way, so I always used the traditional
methods that were taught by my teacher. My
mom was a teacher, too, and she'd teach
things differently (although they got me to the
same answer), but I always resisted her
approach because it wasn't the way my teacher
did it, and I was scared to get it wrong.

7

q5.1_explain
I think that this is highly benificial.
Some students may get discouraged,
but if there was the idea that it's
okay not to understand something at
first, I think this would not be an
issue. Having children think about a
problems tends to spark interest in
actually finding out how to do a
problem.

q5.
1
Yes

q5.1_explain

q5.2

Score

Comment

I don't want them to be like I was--to think
there was only one way to do things. By
allowing them to expand and imagine
solutions, I feel they'll be more open to
different ways to problem solve, and will
end up with a better grasp of the material
and th

Probably once
on each new
subject matter,
such as for
decimals,
addition,
subtraction,
etc.

2

Strong rationale for importance of
providing children with problemsolving opportunities, but this
practice will be employed
infrequently.

(Scored re Rubric Detail 2B)

q5.0
Most likely I would be frustrated and
confused, but I would give a lot of effort in
trying to solve the problem.

q5.1
Yes

q5.1_explain
It is important that children excersise there
mind and come up with there own way to
solve a problem. Perhaps create new
algorithms for themselves instead of the
standard ones that I learned in school.

q5.2
Depending on
the students,
maybe once
before we start a
new concept in
math.

Score
2

Comment
Children will devise their own
ways to solve problems; these
approaches will be legitimate.
How often this practice will be
implemented is unclear; Response
5.2 is tentative.

Score
3

Comment
Respondent provides a strong
rationale for having students
devise their own strategies.
Respondent seems clearly
committed to this form of practice
and plans to use it consistently.

8
q5.0
I struggled greatly. It was
always difficult for me to think of
my own algorithims for solving
problems, I always relied on the
teacher to show me the steps.

q5.1
Yes

q5.1_explain
I think this is crucial to the develpoment of childrens
mathematical thinking. It encourages them to think of and
find methods that they understand, and it also give them
the oportunity to share their methods with other
classmates who may be having difficulty seeing how the
problem is solved.

q5.2
I would ask
them to do
thid fairly
often.
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Training Exercises—Set 1
A
q5.0
I was always excited because I love math
and it was easy to me. I would love to
just do math all day. In the 7th and 8th
grade I had a teacher that gave about 10
of us a pre-algebra book and told use to
go and learn while he taught those who
did not do well in math. I also use to
have so old college math books I would
try to solve problems from. Math did not
scare me so i welcomed the challenge.

q5.1
Yes

q5.1_explain
I would ask them to see who could answer
it and who may need some assistance. I
would probably not ask them to share out
loud so I would not make a child feel bad
for not understanding.

q5.2
not very often but
maybe
occassionally. I do
this now with some
of my 2nd graders at
work and I
encourage them to
work together on
solving the problems.

Score

Comment

q5.1
Yes

q5.1_explain
I think that it is important for students to
believe that they can solve any math
problem without instruction. i also think
that if students solve the problem on their
own, they are more likely to understand it
and figure out which solution works best
for them.

q5.2
Every time a new
concept is taught.

Score

Comment

q5.1
no

q5.1_explain
I would rather ecplain to them first

q5.2
not asked

Score

Comment

q5.1
Yes

q5.1_explain
because then they can explore their own
possibilities bfore i show them a couple
ways to do it.

Score

Comment

B
q5.0
I would try to solve it but I would usually
get very frustrated. I did not like not
being shown how to solve it, but I always
remember the solution better if I did it on
my own.

C
q5.0
I would be really surpised and reluctant to
us it initially

D
q5.0
i felt that it was a challenge but
sometimes got frustrated.

q5.2
every section
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E
q5.0
Frustration because I didn’t have the
basis from which to solve the problem.
However I also remember these instances
as being the ones from which I learned
the most. It was a confidence booster
knowing that I had figured out a means to
solve a problem I had no idea about.

q5.1
Yes

q5.1_explain
The experience of having to reason and
figure out a problem on one’s own often
times proves to be beneficial. What would
be important in this strategy is to review the
possible solutions that students came up
with and talk about why or why not, this was
a productive or proper means of solving the
problem.

q5.2
Probably not terribly
often, because I
wouldn’t want to
frustrate
students…butoften
enougth that they
could see their own
ability.

Score

Comment

q5.1
No

q5.1_explain
I think not showing them how to it will scare
them and maybe in the long run scare them
away from math.

q5.2
Not asked

Score

Comment

q5.1
Yes

q5.1_explain
If this was done on a regular basis, the
children would not panic as I used to do.
Also I would say, “who has a different way
of working the problem?” to encourage
divergent thinking and understanding.

q5.2
Most of the time

Score

Comment

q5.1
Yes

q5.1_explain
I would like to see how and why my
students used the methods that they chose
to use. I believe they would learn easier
and get a better understanding by doing
this.

q5.2
Not too often, but
just enough to
enable them to
about it on their
own.

Score

Comment

F
q5.0
I was scared and nervous. I usually got
the problem wrong if I attempted it at all.

G
q5.0
Panic!

H
q5.0
Scary – I was able to learn from the
teacher’s examples but solving by using
my own method would be difficult.
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Training Exercises—Set 2
I
q5.0
Most of the time it was a challenge waiting
to be broken. I always thought it was fun
to try and work out a problem without
guidance.

q5.1
Yes

q5.1_explain
Most problems can be solved in more than
one way. That's the kind of problem I would
ask them to do. I also think it's a good idea
for students to be able to attack a problem
using the skills that they possess. This will
allow them to come up with their own solution
and to see that others may have the same
answer but through a different method.

q5.2
Almost every day

Score

Comment

q5.1
no

q5.1_explain
Some students may get frustrated and then
confused and it would be a big mess.

q5.2
Not asked

Score

Comment

q5.1
Yes

q5.1_explain
i would ask them why becasue i think its a
good idea to have children think hard and let
the m think thier own way and expand their
thinking on math skills. A child can solve
problems on thier ow nway, even without
showing them how first.

q5.2
once in a while, or
evry new chapter

Score

Comment

q5.1
Yes

q5.1_explain
This would make them use their own
knowledge to create a way to solve it. They
may do it correctly or discover a new
inventive way. Then, if they do it incorrectly,
I will explain why and it will be a good
learning experience and they will improve.

q5.2
Once in a while,
not often, because
it way be
discouraging for
some.

Score

Comment

J
q5.0
It was fine you just had to think about it, I
didn't have a problem with a new
approach, it just longer to figure out.

K
q5.0
I feel that it is a new challenge and must
try to do it.

L
q5.0
I disliked it because I wanted to do it the
right way not the wrong way. Unless it
was some sort of game or puzzle.

B7–S5
M
q5.0
excitement, anxiety, frustration,
accomplishment

q5.1
Yes

q5.1_explain
If you let students stretch for their own
solution or method, then they will get
practice as active learners and become
better problem solvers. Self Discovery
sticks with you a lot longer that being told
procedures and formulas.

q5.2
every day

Score

Comment

q5.1
Yes

q5.1_explain
I would do this because it would give them a
challenge. Later on after they have tried, I
would show them hoe to solve it.

q5.2
not very often

Score

Comment

q5.1
Yes

q5.1_explain
It is good for them to try and solve a problem
by making sense of it in their own head. it
gives them a chance to really think about it
instead of following a pattern

q5.2
sometimes, not
every time though.
some things are
better to be
explained a little
beforehand so
they are not
discouraged by it
or think it is
impossible
because they
couldn't get it on
their own

Score

Comment

q5.1
no

q5.1_explain
I would like to give them some sort of
foundation or background to help them solve
a problem. Also I would like to share
examples of how to solve problems so they
can follow those examples

q5.2
Not asked

Score

Comment

N
q5.0
I was confused and did not understand
how to solve the problem,

O
q5.0
I usually would either not attempt the
problem and wait for the teacher to show
me how to do it or I would try and draw
from skills I had already learned to solve
the problem.

P
q5.0
unsure if the method was used correctly
or if I would have problems trying to figure
out the mehod
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Training Exercises—Set 3
Z
q5.0
My first reaction is confused because I'm
not sure of how to do the problem
because i have never seen it before.

q5.1
Yes

q5.1_explain
I would ask them to solve a new type of
problem in their own way first because it allows
them to be creative and to find the way they
understand. It will also teach them that there
are more ways than one to solve a problem and
that different does not mean wrong.

q5.2
I think before
each new
lesson.

Score

Comment

q5.1
Yes

q5.1_explain
I think that maybe as a warm up it would be
interesting to see if the children could figure it
out on their own frist from the knowledge they
already have.

q5.2
one every two
weeks

Score

Comment

q5.1
Yes

q5.1_explain
I think allowing a student the opportunity to
develop their own understanding for a method
is an important tool. Also, allowing students to
struggle with a concept before having a
complete understanding often leads to
exploration and understanding of underlying
ideas that may be missed in simply explaining
a method.

q5.2
Often...probably
with introduction
of each new
concept or unit.

Score

Comment

q5.1
Yes

q5.1_explain
well, i want my children to realize what i realize
now and that is there are more ways to solve
one problem. and that i might give them a new
way that is easier for them to use and
understand.

q5.2
as often as i can

Score

Comment

Y
q5.0
I became nervous and didn;t have faith in
myself that I would be able to solve it.

X
q5.0
I remember being both frustrated and
excited. Initially it was hard to
understand the method being proposed,
but once I was able to make sense of the
new method, it was exciting to be able to
solve problems in different ways.

W
q5.0
well i don't remember what my reactions
were when i was younger, but i know
before this semister i was reluctant to
solve problems. i did it to get credit but i
didn't want to do it. now i am willing to do
it because i know there is more than one
way of solving a problem and i might find
that this new was is faster and or easier
to compute

B7–S5
V
q5.0
I was scared, and I usually did not
attempt it until they showed me how.

q5.1
no

q5.1_explain
I answered wrong, I meant to say yes, just
becasue it scared me does not mean it would
scare my students. I have a fear of math for
other reasons, so I am biased. I would like to
think that in my class my student would not be
afraid to try problems and from my recent
experience, I think most children are willing to try
the problems if you ask them to.

q5.2
not asked

Score

Comment

q5.1
No

q5.1_explain
Without knowing how to solve the problem the
child is thrown in to the deep end of the pool
without a life jacket. Not teaching them a child or
any adult how to swim before throwing them in the
pool will lead to them drowning and maybe they
could tach themselves to swim but in many cases
they will drift to the bottom of the pool.

q5.2
Not asked

Score

Comment

q5.1
Yes

q5.1_explain
i would ask my students to solve a new kind of
problem so see what kind of algorithms and ways
of thinking they come up with.

q5.2
once in awhile

Score

Comment

q5.1
Yes

q5.1_explain
Although i wasn't fond of the exercise, i think it
would help, especially people who felt like i did
when i was younger. Maybe they'll understand it
and learn how to solve problems on their own. I
wish i could be like that i just wasn't very good at
math.

q5.2
Only every
once in a while,
i don't want to
over do it.

Score

Comment

U
q5.0
I would figure out my own way of
solving the problem and if I couldn’t
then I would have to ask the teacher
to explain.

T
q5.0
i became frustrated until the teacher
explained it to me.

S
q5.0
I actually got pretty frustrated. I didn't
like not knowing how to do something,
to me, fighuring something like this out
was very difficult. If someone
explained it to me i would most likely
understand but if i had to solve it on
my own without knowing how to do it, i
would get frustrated and think my
answer was always wrong.

B7–S5
Solutions for Training Exercises
Exercise

Score

Comment

A

1

Asking students to solve problems on their own will not be an integral part of instruction but will be
for assessment purposes, with little emphasis placed on it.

B

3

Strong rationale for asking children to think for themselves. This practice will be an integral part of
instruction; commitment to this approach is indicated.

C

0

Never ask students to solve problems without first showing them how to solve the problems.

D

1

Ask students to solve problems and then show them how to do the problem. Thus children’s
solutions will not be an integral part of instruction.

E

2

Strong rationale for having students think for themselves, but indication is that they will be
expected to do so infrequently.

F

0

Never ask students to solve problems without first showing them how.

G

3

Brief but clear indication of a strong rationale for having children think for themselves and
commitment to this form of practice.
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Exercise

Score

Comment

H

2

Having students solve problems on their own will promote understanding and make learning
easier. Strong rationale given for this instructional practice, but it will be used infrequently (thus
the score of 2).

I

3

Convincing evidence that students’ approaches will be used in instruction.

J

0

Convincing evidence that students will not be asked to solve problems for themselves.

K

2

Strong rationale for giving students problem-solving opportunities, but they will be given
infrequently.

L

1

Indication that after students explore their ways, the teacher will show them the correct way, so will
not depend on this practice for instructional purposes.

M

3

Strong rationale for problem solving, which will be an integral part of instruction.

N

1

Students will be given a chance to think about problems (infrequently), but then the teacher will
show them how to solve them.

O

2

For students to think and make sense of things is important but will not be done often.
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Exercise

Score

Comment

P

0

Children will not be given opportunities to independently devise solutions.

Z

3

Strong rationale for having students solve problems on their own and commitment to this practice.

Y

1

Useful to see whether children can “figure out” problems. We interpreted this as assessment.

X

3

Important for children to construct their own understanding; strong rationale for this instructional
practice.

W

2

Although children should learn that there are several ways to solve a problem and children’s ways
will be as legitimate as the teacher’s, the teacher’s ways will also be a focal point of instruction.
Thus the response is not scored 3. Because this response does not fit the rubric well, we scored
it holistically. A good reason is provided for giving children opportunities to think for themselves,
but the respondent states that ultimately children should see that the conventional approach is
best (a Jekyll-and-Hyde kind of response).

V

1

Students should not be afraid. Whether students’ approaches will be an integral part of instruction
is unclear. This was a vague response and difficult to score.

U

0

Classic 0—never ask children to solve problems on their own. It may harm them.
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Exercise

Score

Comment

T

1

Ask children to solve new kinds of problems for assessment purposes only.

S

2

Having children think for themselves will promote understanding and will be an integral, though
infrequent, part of instruction.

IMAP Results for Belief 7 Segment 5
Score

Pre

n
0
1
2
3
Total

56
84
16
3
159

Post
%
35%
53%
10%
2%

n
25
83
30
21
159

%
16%
52%
19%
13%

B7-S7
Rubric for Belief 7—Segment 7
Belief 7
During interactions related to the learning of mathematics, the teacher should allow the children to do as much
of the thinking as possible.
Description of Rubric
The focus in this rubric is on whether the respondent finds the teacher’s guidance to be excessive.
She did not provide the child with an opportunity to devise a solution on his own. Instead she told him what to do
for each step. Respondents who are considered to strongly hold the belief that teachers should allow children to
do as much of the thinking as possible note in their initial reaction to the clip that the teacher should have given
the child an opportunity to solve the problem for himself. Others express this view only after being asked to
discuss the weaknesses in the teaching. Some respondents note that the teacher’s guidance is good and then
note that it was excessive. These contradictory responses are interpreted as weak evidence of the belief. Some
respondents find no weaknesses in the teaching at all, and some think that the teacher should do even more to
help the child.
The difficulty in coding this rubric is in deciding between scores of 1 and 2. Determining whether the respondent
is contradicting herself in her responses is sometimes difficult.

In this part of this survey, you will watch an interview with a child.
The following problem is posed to the child:
There are 20 kids going on a field trip. Four children fit in each car. How many
cars do we need to take all 20 kids on the field trip?
Click to see the video. View Video (High Speed Connection)
View Video (56K Modem Connection)
7.1 Please write your reaction to the videoclip. Did anything stand out for you?

Submit

Video Questions (continued)
-->>>Click if you would View Video (High Speed Connection)
like to see the video again. View Video (56K Modem Connection)
7.2 Identify the strengths of the teaching in this episode.

7.3 Identify the weaknesses of the teaching in this episode.

Submit

Video Questions (continued)
-->>>Click if you would View Video (High Speed Connection)
like to see the video again. View Video (56K Modem Connection)
7.4. Do you think that the child could have solved the problem with less help?
Please select a choice

7.5 Please explain your choice.

Submit
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Rubric Scores

0.

Responses scored 0 include overall satisfaction with the guidance provided by the teacher or suggestions for how the
teacher could have helped the child more. These responses are interpreted as showing no evidence for this belief,
because the respondent presents no critique of the teacher’s taking over the thinking of the child.

1.

Two types of responses are scored 1. One type includes a seeming contradiction. The respondent expresses
satisfaction with the guidance provided by the teacher but later suggests that the teacher could have provided less help;
thus the respondent indicates some interest in children’s thinking for themselves without being troubled when the teacher
does not allow for such thinking. The second response type includes a conclusion that the problem presented was too
difficult for the child. The respondent does not address the extent to which the child should be allowed to think for himself,
because she thinks that for this problem the child is unable to think for himself.

2.

Responses scored 2 do not show satisfaction with the guidance provided by the teacher although the response might
include positive comments about the use of manipulatives or the real-world context of the problem. Although the
respondent does not comment positively about the help provided by the teacher, she critiques the teacher for leading the
child excessively only when asked to point out the weaknesses in the teaching. She does not raise this concern before
being asked about the teaching weaknesses. We interpret this response as weaker evidence for the belief than a critique
of the teacher’s excessive help in Response 7.1.

3.

Responses scored 3 reveal, immediately in Response 7.1, a strong negative reaction to the guidance provided by the
teacher. The belief that teachers should allow children to think for themselves is interpreted as being so strong that the
respondent notes positive aspects of the episode only when asked to do so in Item 7.2.

B7-S7
Scoring Summary
Score

0

1

Rubric details
A. Overall satisfaction with the guidance provided by the teacher
7.3. No weaknesses
B. 7.3. The teacher should do more explaining.
A. 7.1, 7.2, or both. Satisfied with teaching
Teacher did good job of guiding child (may state that the child was encouraged to think for
himself; seems to like what the teacher did)
7.3. Teacher did too much leading or child did not understand
7.1 and 7.2 are in contradiction to 7.3.
B. This problem was too hard, AND the child did not understand the concept even after the
teacher provided prompting.
•

7.1. Teaching is not critiqued for being too leading.
7.2. Cubes or story problem or positive reinforcement are strengths; teacher’s guidance not
mentioned as strength
7.3. Teacher is too leading—child could do more on his own
7.1 and 7.2 do not contradict 7.3

•

7.1. Teacher was too leading.
7.3. Teaching was too leading.
Because of the leading, child did not understand.

2

3

B7-S7
Examples
1

(Scored re Rubric Detail 0A)

q7.1
well i think that at first it's only natural
for kids to get overwhelmed when they
hear a pboblem like this. but with the
help of manipulatives and the
interviewer he was ble to solve the
pbolem . becuase she guided him. be

2

q_video_7.3_reaction

Score
0

Comment
Overall satisfaction with
the teaching in the episode
expressed.

q_video_7.3_reaction
Instead of saying "groups" in the
beginning, i would ask the child to
pretend that you want to put 4 people in
each "car." Because it seems like the
child didnt know why he was taking 4
blocks away each time, so that was a
weakness. I would maybe ask the child
to draw out at least 7 cars on the paper
and then put 4 in each car until there
are no more blocks (poeple) left. then
tell him to count how many cars he
used out of the seven. i think that if
you give a child a visual or some sort
of picture, it would be easier to solve
and understand the problem.

Score
0

Comment
The teacher should provide
more guidance.

q_video_7.3_reaction
Maybe led him a little too much be still
a very good job.

Score
1

Comment
Response seems to be
contradictory. The child
could not have solved the
problem without the help
that the teacher provided
(7.1), but the child was
given too much help (7.3).

none

(Scored re Rubric Detail 0B)

q7.1
I think that the child's first answer
stood out to me. depending on the
child's grade, i would have thought that
he would have tried to solve the
problem out and get to the correct
answer. but, since he was young, the
way he used the blocks was a good
way to solve the problem.

3

q_video_7.2_reaction
well, without directly doing the
problem for him. the teacher
was able to help him figure it
out for himself. she was also
vert positive and cheerful,
which I think hepls.

q_video_7.2_reaction
I think that the blocks is a
good way of teaching in this
episode. it gives the child a
visual or something to use for
counting rather than trying to
solve it with a pencil and
paper.

(Scored re Rubric Detail 1A)

q7.1
He couldn't solve the problem with out
some scaffolding and some
manipulatives but he did it when he got
what he needed.

q_video_7.2_reaction
Use of manipulatives, talking
through it with the student,
led him where he needed to
go.

B7-S7
4

(Scored re Rubric Detail 1B)

q7.1
i think the problem was too hard for him.
he solved it but with a lot of prompting.
it didn't look like he really understood
the problem or what to do and didn't at
all understand the concept of division

q_video_7.2_reaction
strengths were that she said
good job!

q_video_7.3_reaction
the problem is just too hard for him.
she also prompted him a lot! he didn't
understand the meaning of division
either and she didn't really explain it

Score
1

Comment
The problem was too hard
for the child.

q_video_7.2_reaction
The strengths were the visual
aid, the blocks. The blocks
really help children see the
problem rather then just on
paper.

q_video_7.3_reaction
The teacher should have firtst given the
blocks to the child and then told him
theses are 20 kids if four can fit only
one car how many cars are needed.
Then let him figure it out on his own.
After he did his understanding then
show him how to do it if he got it wrong.

Score
2

Comment
According to 7.3 the teacher
should have let the child try
to solve the problem on his
own, but no critique of the
leading given in 7.1. Not
scored 1 because
satisfaction with the
teacher’s coaching not
expressed.

q_video_7.2_reaction
using manipulatives to act out
the word problem

q_video_7.3_reaction
too leading

Score
3

Comment
Throughout the response,
the teacher is criticized for
doing too much leading.
This response indicates a
belief in the importance of
allowing children to find
solutions for themselves.

5
q7.1
The child just guessed when he was
first asked the problem. He didnt'
attempt to write it down or solve for the
answer. Then when he used blocks he
was able to understand that 5 cars
would be needed for 20 kids.

6
q7.1
seemed like the teacher was leading
him more than he was figuring it out for
himself.

B7-S7
Training Exercises—Set 1
A
q7.1
once the teacher scaffolded the
student he was able to make some
conjunctures on his own

q_video_7.2_reaction
the teacher guided the studnet well.
she did not give too much information
and solve the problem. she alos did
not give too little information so that
the problem was difficult to do

q_video_7.3_reaction
i think the studnet could have
completed more of the problem on his
own

Score

Comment

Score

Comment

B
q7.1
As I said before manipulatives are
very powerful. They make the
abstract concrete.

q_video_7.2_reaction
The teacher used manipulatives and
explained every step of the procedure
as she thought out load about the
problem.

q_video_7.3_reaction
No obvious weaknesses.

C
q7.1
before the child used manipulatives, he
really couldn't even fathom what it was he
needed to do. as soon as the
manipulatives were introduced, he seemed
to get more of a focus, and with the
teacher's help, he got the problem right.

q_video_7.2_reaction
manipulatives made the
concept concrete. the child
could actually see the 4
"kids" in each of the 5
"cars."

q_video_7.3_reaction
it seemed the teacher led the child to the
answer, and I would want to see if the
child, once introduced to the
manipulatives, could have figured out
what to do with some questioning from the
teacher, rather than the teacher saying
"now do this, and this etc"

Score

Comment

q_video_7.2_reaction
The teaching had a lot of
positive reinforcement, I
have to give it that. She
was very positive when he
did something and she
seemed really positive
throughout the entire video.

q_video_7.3_reaction
She pushed the child a little too hard
instead of letting him go there on his own.
Maybe it was because he wasn't going to
find it on his own, but I really dont think
he knew why he was counting all the
groups of four, other than because he
was told to.

Score

Comment

D
q7.1
Well first the child guessed when they
couldnt think of it on the top of their head.
Then he was asked to use blocks. It sort
of seemed like he was really being pushed
in the direction the interviewer wanted him
to go instead of going their on his own.

B7-S7
E
q7.1
I'm not sure that the child actually
understod what he had done. It seemed
as though the interviewer led him through
the solution and the child was just
following the steps. I wonder if he would
be able to apply this method to similar
problems.

q_video_7.2_reaction
The teacher's encouragement
and ability to stay with the
child seemed a strength.

q_video_7.3_reaction
Again, I'm not sure that the way the
interviewer led the child through the
solution really added to his
understanding. He was able to derive
the correct answer, but I don't
necessarily think that was the most
important part of the interview.

Score

Comment

q_video_7.2_reaction
The blocks helped him to see
what the problem was all
about.

q_video_7.3_reaction
The teacher spoon fed him the
approach. She could have backed off to
see what he could do with less help. He
didn’t get a chance to think for himself.

Score

Comment

Score

Comment

Score

Comment

F
q7.1
The child worked the problem out with
blocks and got the right answer. He did a
good job.

G
q7.1
Yes, children need math manipulatives,
especially at a young age when they can't
think abstractly. It was also good on the
teacher's part to mention to the child he
did an "adult" math problem. It made the
child feel smart and good about math.

q_video_7.2_reaction
She complimented the child.
She was kind, encouraging, and
she used manipulatives to help
him solve the math problem.
She was also very pacient.

q_video_7.3_reaction
I didn't see any.

H
q7.1
What stood out for me was how much
easier it was for the chidren to solve the
problem when they had the cars to
manipulate and count for a total.

q_video_7.2_reaction
Allowing the children to manipulate
and asking good questions to help
them think about the problem and
lead them along the right path.

q_video_7.3_reaction
Sometimes the teacher seemed to
be leading them too much to the
answer and not allowing them to
think on their own.

B7-S7
I
q7.1
The teacher was very encouraging.
Even when the child guessed 10
cars, she applauded his efforts.
Upon seeing the groups of blocks
divided up as "cars" he understood
the concept. Visualization is very
important for later on when he really
begins to perform division
problems.

q_video_7.2_reaction
The instructor first related the word problem to
him, making the child feel like they are
planning a camping trip for his classroom and
they need enough cars to accomodate his
classmates. She encouraged him and gave
him praise, such as "you're such a good
counter." She identified when he was guessing
but did not give him a hard time about it,
instead she persisted till he understood and
made him feel like he had performed "big kid
math." That's good for his confidence which is
important in perfoming math, especially in
front of someone, so it should help him in his
classroom.

q_video_7.3_reaction
Perhaps she should have
stepped back a little and let him
explain how he intended to
make the 20 blocks into 5 cars,
he may have been able to do it
without her touching the blocks
and sorting them around for
him.. After there were 20
blocks pulled out I would have
liked to see what he did next
without her prompts.

Score

Comment

q_video_7.2_reaction
The teacher did a good job complimenting the
student and helping him through the motions.

q_video_7.3_reaction
the teacher could have
explained that you have to split
up the kids into each car by
fours and then told him to put
the blocks in groups. maybe if
he did more of it on his own
instead of her telling him
directly each step, he would
have learned it more.

Score

Comment

q_video_7.2_reaction
the interviewer coaxed him, by aking him to
show her the 20 cars. then asked to see
groups of 4. he even stated that the group of
four was easy. She didnt tell him the answer
but helped him to understand what he was
grouping and he was able to see and solve
the problem

q_video_7.3_reaction
I don’t think there was any

Score

Comment

J
q7.1
what stood out what how the
student didnt try to come up with a
solution at the beginning he just
guessed. that is what most
students would do at his age. also,
i liked the way the teacher helped
him through the problem but i don't
think he understands and would be
able to do another problem on his
own.

K
q7.1
The manuplatives worked great in
this problem. When te child was
asked to solve the problem, he
guessed. With a little coaxing it
was easy for the child to see that
four kids fit in each car.

B7-S7
L
q7.1
Well, I found myself curious to
know how that kid would have
solved the problem if he had been
given a chance. The method the
teacher walked him through was
one that many kids probably do.
But I saw it coming from the
teacher and not the kid. It would
have been interesting to see what
he would have done if she had
probed his first answer (10 cars) a
bit more, perhaps leading to the
realization that 10 cars were too
many. What would he have done
then?

q_video_7.2_reaction
It was great that she asked him how he
figured out his first answer of 10 cars. Asking
him to show the 20 kids was also potentially
helpful. In addition, it was nice that she did
not reveal by her demeanor whether his
answer was correct.

q_video_7.3_reaction
She led him through a method
of her choice. This method
seems like a great one, but he
might have been able to figure
this problem out himself. She
could have asked questions
about his initial answer,
possibly leading him to a
perturbation, which might have
resulted in him thinking about
the problem differently or finding
his own solution. Her behavior
did not allow him that
opportunity.

Score

Comment

q_video_7.2_reaction
The teacher was friendly, she tried to make
the question fun, and she made solving the
question fun.

q_video_7.3_reaction
I think the teacher should have
prompted the student to utilize
the materials on the table if
necessary. I think it is
possible that the student could
have solved the problem
without help if he were told to
use the blocks.

Score

Comment

q_video_7.3_reaction
She could have given him a
little more time to think about
each step himself before
prompting him.

Score

Comment

M
q7.1
It was obvious that the student was
taking a complete guess at the
answer and did not understand the
division question. I was surprised
that he did not attempt to use the
blocks at first or work the problem
out with the paper and pencil.

N
q7.1
The interviewer prompted the child
a lot. On his own I don't think he
could have solved it, but it was
good that she had him think it
through. With the prompts he could
figure it out.

q_video_7.2_reaction
The interviewer did not give him the answer,
she just prompted him in the right direction.
That was good.

B7-S7
Training Exercises—Set 2
Z
q7.1
The teacher asks the student how he
figured it out,and then she had the
student work it out with blocks so he
could see what he was doing.

q_video_7.2_reaction
She gets the child to correct himself by
asking leading questions that make the
child think

q_video_7.3_reaction
The teacher really led the
student, and didn't let him try to
correct himself on his own

Score

Comment

q_video_7.2_reaction
I think the strengths of this video were
allowing the child to think on his own and
solve the problem. She helped see how to
figure it out without just telling him his
answer was wrong and telling him the
correct one.

q_video_7.3_reaction
I didn't see any weaknesses in
this video clip. I really liked it.

Score

Comment

q_video_7.3_reaction
there were a couple of
weaknesses by the teacher not
writing the probelm down on
paper. she told the boy the
probelm out loud. seeing how
the child is a visual learner, it
would have been to his benefit to
see the problem, instead of
visualtaion. while the use of
manipulatives was great, she
jumped in and showed the boy
the manipulatives and how to use
them. she shoudl of waited a bit
longer to see how the boy was
ging to solve the problem,
instead, of rushingh right to the
cubes

Score

Comment

Y
q7.1
I thought it was good that she let him
try and answer the problem first and
then she showed him how to figure it
out using the blocks. I think this is a
very important part of a childs
learning. They need to test things
out themselves and then see the
different ways to approach a problem.

X
q7.1
at first the boy guessed the answer,
but with the use of manipulatives he
was able to solve the problem.
manipulatives are a useful tool in
helping children to understand math
problems. with help from the
instructor, the student was able to
understand the division problem. often
times, visual aid works great

q_video_7.2_reaction
there were a couple of strengthens to this
teachers approach in helping the boy
solve the division problem. she
constantly gave postitive feedback to the
boy which was great, not only did she
give postitve reinforcement, but also
helped the boy in showing him
manipulatives. and how to use them.
she also took her time, and did not rush
the boy into solving an answer quickly.

B7-S7
W
q7.1
When the interviewer first aske dthe
question the child guessed. This to
me shows that he doesn't understand
how to solve the problem. I don't think
he understood even after they counted
out 20 blocks and seperated them into
5 piles.

q_video_7.2_reaction
I think it was good to suggest that he
count out 20 kids. I think a student might
need this liitle push to get them started,
and he may need a few more trigger
questions i.e. Can you show me 4 kids in
one car?

q_video_7.3_reaction
I think this particular episode
was very guided. It appeared
that the child came up with the
answer because he followed what
the interviewer said but I don't
think he understands what he
did.

Score

Comment

q_video_7.2_reaction
good tone of voice and lots of
encouragement

q_video_7.3_reaction
too much help for the student

Score

Comment

q_video_7.2_reaction
The teacher gave good positive
reinforcements. She also encouraged the
child to think about his answer and what
he was thinking. She helped him out just
enough so that she was not answering
the problem for him but assisting him in
solving it himself. The teacher broke
down the problem with the blocks and
made it easy for the child.

q_video_7.3_reaction
I did not really see too many
weaknesses in this clip. Maybe
the teacher could have found out
more about why the child thought
the answer was 10 at first.

Score

Comment

q_video_7.2_reaction
The teacher was clear in what she wanted
for the problem. She used manipulatives
which helped the child see the problem
and be able to figure it out.

q_video_7.3_reaction
The teacher may have helped too
much. She could have waited a
few minutes and seen if the child
could figure out the problem on
their own. Children are smarter
than we give them credit for.

Score

Comment

V
q7.1
nothing reallt stood out to me. it
seems like the instructor helped out
the student a lot

U
q7.1
I noticed that at first the boy just
guessed but then he was able to
answer the problem using cubes and
having assistance from the teacher. I
think it as a good idea for the teacher
to help him out and introduce the
blocks. It gave the child something to
visualize when answering.

T
q7.1
He understood the division problem
with the help of manipulatives.
Division is an area that may not be
covered in his grade but he was able
to do it. I was impressed with the
child.

B7-S7
S
q7.1
i liked that he was getting excited when
he was solving the problem.. also liked
that the teacher encouraged him
throughout each step, this really helps
a child fell good and want to continue, i
feind it funny that a child always seems
to take a guess first before they
actually solve

q_video_7.2_reaction
throughout the whole clip she was
encouraging him and tell him good job.. i
feel this is very important.. i liked that
she started to count but hten let the
child finish and come to the answer

q_video_7.3_reaction
i didn't like that she said "This is
what the big kids do" the
comment could go two ways.. it
could encourage him, but also
make him scared

Score

Comment

B7-S7
Solutions for Training Exercises
Exercise

Score

Comment

A

1

Response 7.2 indicates satisfaction with the guidance provided by the teacher; but 7.3 indicates
that perhaps too much guidance was given (called a Jekyll and Hyde response).

B

0

Complete satisfaction with the guidance offered by the teacher indicated.

C

2

Neither satisfaction nor dissatisfaction with the guidance provided by the teacher is expressed in
7.1 and 7.2. Comments on strengths limited to satisfaction with use of manipulatives. Critique in
7.3 is consistent with other comments about the video.

D

3

Concerns expressed in 7.1 (before question on weaknesses was posed) about the guidance of
the teacher. The teacher guidance was noted right away and elaborated on in 7.3.

E

3

That the teacher’s guidance did not build the child’s understanding is noted in the initial
response. View of the importance of teachers’ giving children opportunities to devise solutions
for themselves is sufficiently strong to be of concern immediately.

F

2

Satisfaction with the guidance offered by the teacher is not expressed at all, but that the teacher
should have let the child devise a solution for himself is not stated until 7.3. Responses not
contradictory, but the dissatisfaction with the teacher is only in 7.3.

G

0

Satisfaction with the guidance offered by the teacher is expressed.

B7-S7
Exercise

Score

H

1

Satisfaction with the guidance offered by the teacher expressed in 7.2. Concerns about the
guidance noted only in 7.3.

I

2

Positive comments in 7.2 are about using a relevant context and providing positive reinforcement,
not specifically about the guidance provided. Concerns about excessive guidance mentioned in
7.3.

J

1

Level of guidance praised in 7.1 and 7.2 and then criticized in 7.3.

K

0

Only praise is expressed for the teaching.

L

3

That the teacher took over the thinking of the child instead of letting him try to solve the problem
on his own is expressed in 7.1.

M

2

That the teacher might have offered less help is mentioned in 7.3, but the guidance is neither
criticized not praised in 7.1 and 7.2.

1

In 7.1 and 7.2 satisfaction with the guidance offered by the teacher is expressed. In contradiction,
in 7.3, the respondent suggests that the teacher could have waited before offering her
assistance.

1

Inconsistent statements are made about the guidance offered by the teacher—teacher asked
leading questions that made the child think (7.2) but the teacher really led the student (7.3).
Whether the respondent is satisfied with the teacher’s guidance is unclear, so the responses is
scored 1.

N

Z

Comment

B7-S7
Exercise

Score

Comment

Y

0

Respondent values children’s opportunities to devise solutions but states that the child in the
video was allowed to think on his own to solve the problem. She expresses no concern about the
guidance offered by the teacher.

X

1

Manipulatives are the focus of the response to 7.1. Approval of the teacher’s guidance expressed
in 7.2: The teacher took her time and did not rush the boy. In 7.3 respondent contradicts this
statement and suggests that the teacher not rush the boy to use the manipulatives.

W

2

Although the respondent states that the child needed a little push to get him started and a few
trigger question, she criticizes the teaching as being too guided. Thus, she is dissatisfied with
the teacher’s guidance and notes that the child does not understand his work. Mention of her
concern about the guidance offered by the teacher in 7.1 would be interpreted as stronger
evidence of this belief. This ambiguous response could be scored 1, but we interpreted the
comments in 7.2 to mean that the respondent favored asking only a few trigger questions and
considered the number of guiding questions in this interaction excessive.

V

3

This limited response indicates, in 7.1 and 7.3, criticism of the guidance offered by the teacher.
We scored this response a weak 3.

U

0

The suggestion that the teacher might have pursued the child’s guess is insufficient evidence of
the belief to score the response 1. The respondent states (7.2) that the teacher gave just the right
amount of help. Indication that the teacher helped too much is required to score 1.

T

2

That the teacher may have helped too much is noted in 7.3, but in 7.1 and 7.2, dissatisfaction with
the teacher’s help is not expressed. We interpreted the ambiguous statement “'The teacher was
clear in what she wanted for the problem” to mean that the teacher was prepared with
manipulatives for the child to use.

S

0

No concern is expressed about the guidance offered by the teacher.

IMAP Results for Belief 7 Segment 7
Score
0
1
2
3
Total

Pre

n
106
26
26
1
159

Post
%
67%
16%
16%
1%

n
77
45
24
13
159

%
48%
28%
15%
8%

IV
Minimum Software
Requirements

Minimum System Requirements for Administrator and Participants
After the IMAP Web-Based Beliefs Survey has been installed on a web server by a network administrator, it is designed to
be accessed on the Internet from any PC or Macintosh equipped with the following minimum software requirements:
Apple Macintosh
Macintosh OS 8.1 or later
Microsoft Internet Explorer 5 or later
Apple QuickTime 4 or later
Microsoft Excel 98 or later (Survey Administrator Only)
PC
Microsoft Windows 95 or later
Microsoft Internet Explorer 5 or later
Microsoft Windows Media Player 6 or later
Microsoft Excel 98 or later (Survey Administrator Only)
(Note that a separate list of software requirements for installation is provided on the installation disk.)

V
Installation

Installation
The IMAP Web-Based Beliefs Survey is designed to be installed on a web server and should be installed by your network
administrator or information-technology staff. Separate instructions and technical specifications are include in the
Design Document on the installation disk.

VI
Survey Functions

Survey Functions
The Integrating Mathematics and Pedagogy (IMAP) Web-Based Beliefs Survey includes several functions to provide a
researcher flexibility when measuring beliefs. By using the Accessing Data functions, you can view data collection in real
time and easily download collected data. All administrator functions are protected by a password that can be changed
and maintained.
By typing admin.asp after the address or URL of the survey (for example, http://www.imapsdsu.org/admin.asp), you can
access the Survey Administrator screen.
Before you can continue to the Survey Administrator screen, you will be prompted to enter a password. The default
password is password.
Customizing the Survey
We have created three options for customizing the survey:
1. (By belief) From the Beliefs list, select the beliefs of interest to you; the appropriate segments of the instrument will be
automatically assembled for you.
2. (By segment) From the Segments list, select the segments to include.
3. (By both) Select some beliefs and some segments.
After you have selected from the lists of Beliefs and Segments, click Submit at the bottom of the screen to save your
settings. A message will be displayed to confirm your settings.
Browsing the Survey
To see a table of all the items that comprise the Beliefs Survey, use Browse the Survey, found on the Survey
Administrator screen. Click on an item to display that section of the survey. A set of navigation buttons is located at the
bottom of each page. Click the arrows to move backward or forward in the survey. Between the arrows is a button you
may use to return to the table of items. Responses cannot be submitted from this version of the survey.

Accessing Data
At the bottom of the Survey Administrator screen click Accessing Data for three options for browsing data:
1. Use Monitor Data Collection to see a list of files corresponding to each participant in your study. Simply click on the
name of the participant of interest to view his or her responses. Using this function while the person is completing the
survey will not interfere with his or her work on the survey.
2. The View Data Table function will display, in your web browser, a table of all data collected.
3. The Download Data function will download onto your desktop an Excel spreadsheet named readdatafiles.asp, which
will contain all collected data. The file will not have the traditional .xcl or .xl file ending, but it will be recognized by Excel.
Password Maintenance
The process of setting and maintaining the password is relatively easy and is similar to the process used in other
password-protected applications. To change your admin password, enter the current password and then enter the new
password twice. Finally, click Submit to save your new password.

Additional Features
Restarting an Incomplete Survey
Participants can restart an incomplete survey, if necessary. This function is triggered automatically when a participant
enters his or her name into the intro page exactly as on the previous attempt. The duplicate name will be recognized, and
the participant will be asked whether he or she wants to continue the previously started survey or begin a new survey. If
multiple files with the same participant name are found, a list will be provided with corresponding date and times so that
the participant can select the appropriate survey to complete.
Video Streaming
The IMAP Web-Based Beliefs Survey is designed to work on either PC or Macintosh operating systems, utilizing either a
fast (DSL, CABLE, or T1) or a slow (56K Modem) connection. The survey is designed to automatically detect the
computer's operating system and employ the appropriate video-streaming software. Apple QuickTime is used on
Macintosh. Windows Media Player is used to stream video on PCs or Windows-based operating systems.

Administration Login
You are not currently logged in. Please login to be able to access the administrative features.
Password:

SURVEY ADMINISTRATOR
You have three options for cusomizing the survey:
(1) From the Beliefs list, select the beliefs of interest to you; the appropriate segments of the instrument will be automatically assembled for you.
(2) From the Segments list, select the segments to include.
(3) Select some beliefs and some segments.

BELIEFS

1. Mathematics is a web of interrelated concepts and procedures (school mathematics should be too).
Beliefs About Learning or Knowing Mathematics, or Both
2. One's Knowledge of how to apply mathematical procedures does not necessarily go with understanding the underlying concepts. That is, students or adults may know a procedure
they do not understand.
3. Understanding mathematical concepts is more powerful and more generative than remembering mathematical procedures.
4. If students learn mathematical concepts before they learn procedures, they are more likely to understand the procedures when they learn them. If they learn the procedures first, they
are less likely ever to learn the concepts.
Beliefs About Children's (Students') Learning and Doing Mathematics
5. Children can solve problems in novel ways before being taught how to solve such problems. Children in primary grades generally understand more mathematics and have more flexible
solution strategies than the teachers, or even their parents, expect.
6. The ways children think about mathematics are generally different from the ways adults would expect them to think about mathematics. For example, real-world contexts support
children's initial thinking where symbols do not.
7. During interactions related to the learning of mathematics, the teacher should allow the children to do as much of the thinking as possible.

SEGMENTS
2. Missing-addend problem in Pokemon-cards context

7. Video 1 - Teacher working with boy on 20 + 4 measurement-division story problem.

3. Six examples of student strategies to solve 149 + 286.

8. Fraction operations and comparison problems, with and without context.

4. Two children's written work for solving 635 - 482.

9. Video 2 - Teacher shows child fraction-division algorithm. Video 3 - Child attempts to
use algorithm 3 days after instruction.

5. When you are a teacher, will you ask your students to solve novel problems?

10-15. Biographical Likert-scale questions.
Segments 6 and 10-15 do not assess beliefs. They are included to collect biographical
information.

6. How sure are you that you want to become a teacher?

Submit

Reset

Other Admin Options:
Browse the survey
Accessing Data
Password Maintenance

The IMAP project was funded by a grant from the National Science Foundation (REC-9979902) under the Interagency Education Research Initiative.

ACCESSING DATA
Monitor Data Collection
View Data Table
Download Data
<< Back to Admin

The IMAP project was funded by a grant from the National Science Foundation (REC-9979902) under the Interagency Education Research Initiative.

Password Maintenance
To change your admin password, please enter the current password and then enter the new password twice.
Current Password:
New Password:
New Password Again:
submit

<< Back to Admin

The IMAP project was funded by a grant from the National Science Foundation (REC-9979902) under the Interagency Education Research Initiative.

One or more previous surveys completed with your name have been found. Would you like to continue
with one of the following?
Randy Philipp - last accessed: 1/14/2003 5:58:04 PM
Restart exsisting survey
Start new survey.

VII
Browse the IMAP
Web-Based Beliefs Survey

Browsing the IMAP Web-Based Beliefs Survey
In this section of the manual, you may locate any survey item from the Table of Contents or may use the Acrobat arrows to page through
the entire survey to read the survey items. The version of the survey included in this manual is only for browsing; no data can be
entered or submitted. The message “Button not supported in Manual” will appear if you try to submit data.
Table of Contents for Browse Version
The survey items are listed and briefly described in the Table of Contents. Each item is linked to its item number in the Table of Contents
and can be accessed by clicking on the link. Movement within this version of the survey is possible from the Table of Contents to any
page as well as from page to page (using the Acrobat page-forward or page-back arrows). Bookmarks have been nested under the Table
of Contents bookmark so that you can select any of the three pages of the Table of Contents.
Branching is the one feature of the survey not available for examination in this version. For each item that leads to branching in the
survey, one response was chosen to be shown in this version. For example, in Item 2, respondents are asked whether a first-grade child
could solve a certain problem. Within the actual survey, the next page the person sees is determined by his or her response to that
question. Within this version of the survey, we include only one of the branches (in this case, the one taken if the respondent answers in
the affirmative).
Beliefs Survey
To page through the entire survey, go directly to the Web-Based Survey. Use the Acrobat arrow at the bottom of each page to advance to
the next page of the survey. Do not enter data or hit the Submit buttons.
Although data cannot be entered in this version of the survey, the video clips on which Items 7 and 9 are based can be viewed. Simply
click the links to the video to watch the clips. Check the system requirements for accessing the video in the Minimum System
Requirements. Apple QuickTime 4 or later must be the Internet Explorer preference selected for viewing the QuickTime videos (which
are .mov files) on Macintosh computers. Microsoft Windows Media Player 6 or later must be used to view the videos (which are .wmv
files) on PC computers.

TABLE OF CONTENTS FOR BROWSING THE SURVEY
Survey Question

Content

Intro page

Question Description
General demographic information

2.1

Missing-addend problem Do you think that a first grader could solve this?
regarding Pokemon cards

2.2

Support your position on the Pokemon question.

2.3

Multiplication problem
Do you think that a first grader could solve this?
regarding number of sticks
of gum

2.4
3.1

3.2–3.5

Support your position on the gum question.
Six children's strategies
for solving the problem
149 + 286

View all 5 strategies; indicate whether they make sense.

Which would you like to see shared?
In what order would you share them?
Comment on how the traditional strategy compares to others.

4.1–4.5

Two children's written
work for solving
635 – 482

Comparing traditional and nontraditional approaches

4.6–4.10

Further probing to compare the two approaches for subtraction

5.0

What were your reactions when a teacher asked you to solve a new
type of problem?

5.1 Question

When you are a teacher, will you ask your students to solve novel
problems?

5.1 Explanation–5.2

Please elaborate your answer. How often would you have students
solve novel problems?

6

How sure are you that you want to become a teacher?

7.1

Video I

Did anything in the video clip stand out for you?

7.2–7.3

Comment on strengths and weaknesses of the teaching.

7.4–7.5

Do you think that the child could have solved the problem with less
help?

8.1

8.2

Fraction operations vs.
word problems

Rank the difficulty of four fraction problems, presented in terms of
mathematical symbols and also in contexts of story problems.
Explain your ranking.

8.3

How are you thinking about understanding?

8.4

Explain further what you mean by understand.

9.1–9.3

View video II

Write your reactions. Would you expect this student to be able to
solve another similar problem?

9.4–9.6

View video III

What happened?

10–16

Questions regarding views and opinions on background in and the
nature of mathematics

Welcome to the IMAP survey. The purpose of this survey is to help University educators better understand
students' orientations to mathematics. Your course grade will in no way be affected by your responses, but
we appreciate your efforts to answer each question as best you can.
NOTES:
1. You cannot go back and change answers in this survey so be sure that you have responded to all of the
questions before you hit the "submit" button.
2. You MUST use Microsoft Internet Explorer 5.0 or higher. If you do not have this version, click here to
download it.
If you are a student, click here to begin ->>>

Begin survey

First Name
Last Name
Phone
E-Mail Address
1. Class for which you are completing this survey
Submit

2. Read the following word problem:
Leticia has 8 Pokemon cards. She gets some more for her birthday. Now she has 13 Pokemon cards. How many
Pokemon cards did Leticia get for her birthday?

2.1 Do you think that a typical first grader could solve this problem? NOTE. The problem could be read to the child.
Yes
No
Click here to continue

You answered that a typical first grader could solve the following problem:
Leticia has 8 Pokemon cards. She gets some more for her birthday. Now she has 13 Pokemon cards. How many Pokemon
cards did Leticia get for her birthday?
2.2 If a friend of yours disagreed with you, what would you say to support your position?

Submit

Here is another word problem. Again, read it and then determine whether a typical first grader could solve it.
Miguel has 3 packs of gum. There are 5 sticks of gum in each pack. How many sticks of gum does Miguel have?
2.3 Do you think that a typical first grader could solve this problem? NOTE. The problem could be read to the child.
Yes
No
Click here to continue

You answered that a typical first grader could solve the following problem:
Miguel has 3 packs of gum. There are 5 sticks of gum in each pack. How many sticks of gum does Miguel have?
2.4 If a friend of yours disagreed with you, what would you say to support your position?

Submit

3. Teachers often ask children to share their strategies for solving problems with the class. Read the following student answers and indicate whether each makes
sense to you. Then, click on the button at the bottom of the page to continue.
Elliott
149 + 286
Written on paper

Carlos
149 + 286

Henry
149 + 286

Written on paper

Henry says, "I know that 40 and 80 is
120, and one hundred and two hundred
makes 300, and 120 and 300 is 420, and
9 and 6 is 14, so 420 and 10 is 430, and
4 more is 434."

Does Carlos's reasoning make sense
to you?
Yes

No

Sarah
149 + 286
Sarah says, "Well, 149 is only 1 away
from 150, so 150 and 200 is 350, and 80
more is 430, and 6 more is 436. Then I
have to subtract the 1, so it is 435."

Does Henry's reasoning make sense to Does Elliott's reasoning make sense to Does Sarah's reasoning make sense to
you?
you?
you?
Yes

No

Yes

No

Would you like to see a further
explanation?
Yes

No

Click here to see a further
explanation.

Yes

No

Maria
Manipulatives
= 100
Called a flat

= 10
Called a long

=1
Called a single

Maria uses manipulatives (base-ten blocks) to solve the problem. Maria says, "I took one flat for the 100 in 149 and 2 flats for the 200 in 286.
I took 12 longs: 4 for the 40 in 149 and 8 for the 80 in 286.
I took 15 singles for the 9 in 149 and the 6 in 286.
Then I counted like this, '100, 200, 300'; then for the longs, '310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420'; then the singles, '421, 422, 423, 424, 425,
426, 427, 428, 429, 430, 431, 432, 433, 434, 435.'
So the answer is 435."
Does Maria's reasoning make sense to you?
Yes

No

I have read all student work, and I am ready to continue!

Elliott
149 + 286
Written on paper

Carlos
149 + 286

Henry
149 + 286

Written on paper

Henry says, "I know that 40 and 80 is 120, and one
hundred and two hundred makes 300, and 120 and 300
is 420, and 9 and 6 is 14, so 420 and 10 is 430, and 4
more is 434."

Maria
Manipulatives

= 100
Called a flat

Sarah
149 + 286
Sarah says, "Well, 149 is only 1 away from 150, so 150
and 200 is 350, and 80 more is 430, and 6 more is 436.
Then I have to subtract the 1, so it is 435."

3.2. If you were a teacher, which of the approaches would you like to see children share? Select "yes" or "no"
next to each student and then explain why or why not.

= 10
Called a long

=1
Called a
single

Carlos

Yes
No

Henry

Yes
No

Elliott

Yes
No

Sarah

Yes
No

Maria
Maria uses manipulatives (base-ten blocks) to solve the problem. Maria
says, "I took one flat for the 100 in 149 and 2 flats for the 200 in 286.
I took 12 longs: 4 for the 40 in 149 and 8 for the 80 in 286.
I took 15 singles for the 9 in 149 and the 6 in 286.
Then I counted like this, '100, 200, 300'; then for the longs, '310, 320,

Yes
No

3.3 Consider just the strategies on which you would focus in a unit on multidigit addition.
Over a several-weeks unit, in which order would you focus on these strategies?

330, 340, 350, 360, 370, 380, 390, 400, 410, 420'; then the singles, '421,
422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435.'
So the answer is 435."

First:
Second:
Third:

no preference

no preference
no preference

Fourth: no preference
Fifth:

no preference

Please explain your answer for the rankings in 3.3 above.

3.4. Do you think that Carlos could make sense of and 3.5. Do you think that Carlos could make sense of and
explain Sarah's strategy? Why or why not?
explain Elliott's strategy? Why or why not?

Check your answers and then click on the Submit button:
Submit

4. Here are two approaches that children used to solve the problem 635 – 482.
Lexi

Ariana
5613

5
– 482
153

635 – 400 = 235
235 – 30 = 205
205 – 50 = 155
155 –
2 = 153
482

Lexi says, "First I subtracted 2 from 5 and got 3. Then I
couldn't subtract 8 from 3, so I borrowed. I crossed out
the 6, wrote a 5, then put a 1 next to the 3. Now it's 13
minus 8 is 5. And then 5 minus 4 is 1, so my answer is Ariana says, "First I subtracted 400 and got 235. Then I
subtracted 30 and got 205, and I subtracted 50 more and
153."
got 155. I needed to subtract 2 more and ended up with
153."
4.1 Does Lexi's reasoning make sense to you?
Yes

No

4.2 Does Ariana's reasoning make sense to you?
Yes

4.3. Which child (Lexi or Ariana) shows the greater mathematical understanding?
Lexi
Why?

Ariana

No

4.4 Describe how Lexi would solve this item: 700 – 573.

4.5 Describe how Ariana would solve this item: 700 – 573.

Click on Submit when you are ready to submit your answers and continue.
Submit

Question 4 (continued)
Here are those two approaches again so that you can refer to them to finish this section.
Lexi

Ariana
5613

5
– 482
153

635 – 400 = 235
235 – 30 = 205
205 – 50 = 155
155 –
2 = 153
482

Lexi says, "First I subtracted 2 from 5 and got 3. Then I
couldn't subtract 8 from 3, so I borrowed. I crossed out
the 6, wrote a 5, then put a 1 next to the 3. Now it's 13
minus 8 is 5. And then 5 minus 4 is 1, so my answer is Ariana says, "First I subtracted 400 and got 235. Then I
subtracted 30 and got 205, and I subtracted 50 more and
153."
got 155. I needed to subtract 2 more and ended up with
153."

For the remaining questions, assume that students have been exposed to both approaches.
4.6 Of 10 students, how many do you think would choose Lexi's
approach?
of 10 students would choose Lexi's approach.
4.7 If 10 students used Lexi's approach, how many do you
think would be successful in solving the problem 700 – 573?
of 10 students would be successful.
Explain your thinking.

4.8 Of 10 students, how many do you think would choose
Ariana's approach?
of 10 students would choose Ariana's approach.
4.9 If 10 students used Ariana's approach, how many do you
think would be successful in solving the problem 700 – 573?
of 10 students would be successful.
Explain your thinking.

4.10 If you were the teacher, which approach would you prefer that your students use?
Choose one of the following

Please explain your choice.

Submit

5. What were your reactions when you were asked to solve a new kind of problem without the teacher's showing you how to solve it?

Submit

5.1 When you are a teacher, will you ever ask your students to solve a new kind of problem without first showing them how to solve
it?
Yes
No
Click here to continue

5.1 You answered that you would ask your students to solve a new kind of problem without first showing them how to solve it. Please
elaborate on your reasons:

5.2 How often will you ask your students to do this?

Submit

6. At this point in time, which of the following best captures your position?
I am sure that I want to become a teacher.
I think that I want to become a teacher.
I am not sure that I want to become a teacher.
I am leaning against becoming a teacher.
I am sure that I do not want to become a teacher.

Submit

In this part of this survey, you will watch an interview with a child.
The following problem is posed to the child:
There are 20 kids going on a field trip. Four children fit in each car. How many
cars do we need to take all 20 kids on the field trip?
Click to see the video. View Video (High Speed Connection)
View Video (56K Modem Connection)
7.1 Please write your reaction to the videoclip. Did anything stand out for you?

Submit

Video Questions (continued)
-->>>Click if you would View Video (High Speed Connection)
like to see the video again. View Video (56K Modem Connection)
7.2 Identify the strengths of the teaching in this episode.

7.3 Identify the weaknesses of the teaching in this episode.

Submit

Video Questions (continued)
-->>>Click if you would View Video (High Speed Connection)
like to see the video again. View Video (56K Modem Connection)
7.4. Do you think that the child could have solved the problem with less help?
Please select a choice

7.5 Please explain your choice.

Submit

8.1 Place the following four problems in rank order of difficulty for children to understand, and explain
your ordering (you may rank two or more items as being of equal difficulty). NOTE. Easiest = 1.

Please explain your rank:
a) Understand

Select Rank

Please explain your rank:
b) Understand

Select Rank

Please explain your rank:
c) Which fraction is larger,
are they same size?

, or

Select Rank

d) Your friend Jake attends a birthday
party at which five guests equally share a
very large chocolate bar for dessert. You
attend a different birthday party at which
eight guests equally share a chocolate bar
Select Rank
exactly the same size as the chocolate bar
shared at the party Jake attended. Did Jake
get more candy bar, did you get more
candy bar, or did you and Jake each get
the same amount of candy bar?

Please explain your rank:

Submit

Consider the last two choices:
___ c) Which fraction is larger,

, or are they same size?

___ d) Your friend Jake attends a birthday party at which five guests equally share a very large chocolate bar for dessert. You
attend a different birthday party at which eight guests equally share a chocolate bar exactly the same size as the chocolate bar
sharedat the party Jake attended. Did Jake get more candy bar, did you get more candy bar, or did you and Jake each get the same
amount of candy bar?
8.2

Which of these two items did you rank as easier for children to understand?

Item c is easier than Item d.
Item d is easier than Item c.
Items c and d are equally difficult.
Please explain your answer.

Submit

8.3. In a previous question, you were asked to rank the difficulty of understanding
By understand, were you thinking of the ability to get the right answer?
Yes
No
Continue

.

8.4 On the last question you indicated that you were thinking about understanding as "getting the right answer." Were you also
thinking of anything else? Please explain.

Submit

Click to see the next interview segment. View Video (High Speed Connection)
View Video (56K Modem Connection)

9.1 Please write your reaction to this videoclip. Did anything stand out for you?

9.2 What do you think the child understands about division of fractions?

9.3 Would you expect this child to be able to solve a similar problem on her own 3 days after this
session took place?
Yes

No

Explain your answer.

Submit

Click to watch another videoclip: View Video (High Speed Connection)
View Video (56K Modem Connection)

9.4 Comment on what happened in this video clip. (NOTE. This interview was conducted 3 days after the previous
lesson on division of fractions.)

9.5 How typical is this child? If 100 children had this experience, how many of them would be able
to solve a similar problem 3 days later? Explain.
of 100 children could solve a similar problem later.

9.6 Provide suggestions about what the teacher might do so that more children would be able to solve
a similar problem in the future.

Submit

10) When you were a child, how did you feel about mathematics?

Very comfortable

Neither comfortable nor
Somewhat comfortable
anxious

Somewhat anxious

Very anxious

11) When you were a child, how well did you like mathematics?
I loved it

I liked it

I felt neutral

I disliked it

I hated it

More unsuccessful than
not

Usually unsuccessful

12) When you were a child, how successful were you in your mathematics classes?

Usually successful

More successful than
not

Successful about half
the time

13) Which statement best describes your elementary-school experiences with word problems?

They were very difficult.

They were somewhat
difficult.

They were neither easy
nor difficult.

They were somewhat
easy.

They were very easy.

14) Is there something else about your experiences learning mathematics in elementary school that you would like to share?

15) Choose the description that best fits the majority of your mathematics experiences in elementary school.
a) The teacher explained a way to solve problems. The children independently practiced solving several
problems. Hands-on materials were never used.
b) The teacher sometimes explained things. Sometimes the children figured out their own ways to solve
problems. The children occasionally used hands-on materials. Children occasionally worked in groups.
c) The teacher gave the children problems that they figured out on their own. The children often used hands-on
materials and talked to each other about mathematics.
16) Describe the characteristics of someone who is good at doing mathematics.

Submit

You have completed the survey.
Thank you very much for your time!

Explanation of Elliott's method

Elliott adds the hundreds together and writes 300.
Elliott adds 8 tens and 4 tens and writes 120.
Then he adds the 9 ones and 6 ones and gets 15.
Then he adds 300 + 120 + 15 and writes 435.

Click here to return to the survey page.

149
+ 286
300
120
15
435
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Integrating Mathematics and Pedagogy (IMAP) is a federally funded, 3-year project designed to integrate information
about children's thinking about mathematics into mathematics content courses for college students intending to
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