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This Diagrams_CognitiveModerators_G2_README.txt file was generated on November 4th, 2025 by Dania Carr.

-------------------
GENERAL INFORMATION
-------------------

1. Title of Dataset: Diagrams Use and Cognitive Moderators in 2nd Grade Mathematical Word Problem-Solving  


2. Author Information:

Co-Principal Investigator Contact Information:
           Name: Kelly S. Mix, Ph.D.
           Institution: University of Maryland 
           Address: Dept. of HDQM, 3942 Campus Dr., College Park, MD 20742
           Email: kmix@umd.edu

Co-Principal Investigator Contact Information:
           Name: Susan C. Levine, Ph.D. 
           Institution: University of Chicago
           Address: Department of Psychology, 5848 S. University Ave, Chicago, IL 60637
           Email: s-levine@uchicago.edu

3. Date of data collection: 2023 (spring)

4. Geographic location of data collection (where was data collected?): Chicago Metropolitan Area 

5. Information about funding sources that supported the collection of the data: Institute of Education Sciences #13463310 to Mix and Levine 

--------------------------
SHARING/ACCESS INFORMATION
-------------------------- 


1. Licenses/restrictions placed on the data: Open access so not applicable.


2. Links to publications that cite or use the data: Not applicable


3. Links to other publicly accessible locations of the data: Not applicable


4. Links/relationships to ancillary data sets: Not applicable


5. Was data derived from another source? No
           If yes, list source(s): Not applicable


6. Recommended citation for the data:

Carr, D.R., Mix, K.S., Levine, S. C.(2023). Diagrams Use and Cognitive Moderators in 2nd Grade Mathematical Word Problem-Solving (v.1) CSV, Digital Repository at the University of Chicago 

---------------------
DATA & FILE OVERVIEW
---------------------


1. File List:

[bookmark: _GoBack]   A. Filename: “Diagrams_CognitiveModerators_G2_README”        
      Short description: Contains cognitive battery and mathematical word problem test scores for children in second grade.

        
2. Relationship between files: Not applicable.



3. Additional related data collected that was not included in the current data package: Not applicable



4. Are there multiple versions of the dataset? No
   If yes, list versions: N/A
           
--------------------------
METHODOLOGICAL INFORMATION
--------------------------


1. Description of methods used for collection/generation of data: 
2nd grade students completed a pretest battery assessing cognitive and mathematical skills relevant to word problem-solving. Participants were then randomly assigned to one of two instructional conditions: instruction with a bar model diagram or instruction without a bar model diagram. Following instruction, all students completed a posttest assessing a near transfer (similar) problem and far transfer (novel) problem.


2. Methods for processing the data: Item-level responses from participants were entered into Excel spreadsheets by two independent coders. The two spreadsheets were compared to check for accuracy. Any discrepancies between the two spreadsheets were individually re-checked with the hand-recorded documentation and resolved by a third coder. After all the discrepancies were resolved, when applicable, the item-level responses were summed in Excel and R to determine the raw score. 


3. Instrument- or software-specific information needed to interpret the data: The files are in “.csv” format and can be read by Microsoft Excel and most statistical processing software (e.g., SPSS).


4. Standards and calibration information, if appropriate: Not applicable


5. Environmental/experimental conditions: Children were tested in their elementary schools.


6. Describe any quality-assurance procedures performed on the data: Data were collected by trained research assistants who worked in pairs to ensure compliance with testing procedures. Children’s scores were recorded on paper response sheets, transferred to an electronic spreadsheet, and checked for accuracy. One task was completed on a tablet.  That data was downloaded from the tablet and uploaded into a spreadsheet.  Most of the measures were standardized tests or subtests.  These were administered according to the instructions in the test manuals.  The data was entered into two different spreadsheets by two independent coders and checked for accuracy by a third coder.


7. People involved with sample collection, processing, analysis and/or submission:

Dania Carr
Kelly S. Mix
Susan C. Levine
Christopher Dunne
Allison Haack
Samantha Macksey
Danielle Gerace
Daniela Galassini
Antonio Aguilar
Grace Yu-Shan Huang
Emily Pardo
Kristina Humphrey
Cristina Aguirre 


--------------------------------------------------------------
DATA-SPECIFIC INFORMATION FOR: “IES_Visuospatial_2023_Cleaned” 
--------------------------------------------------------------

1. Number of variables: 19

2. Number of cases/rows: 230

3. Variable List

A. Name: “Subject_ID”
       
Description: Identification number assigned to participants.

B. Name: “Version”

Description: Order of the assessment battery that was administered to the student. The order of version A was randomly determined. The order of version B was the reverse order of version A. 

A = Matrix Reasoning, Math Facts Fluency, Forward/Backward Letter Span, Magnitude, Which N, Calculation, Transcoding, Word Problems, VSWM, Visualization-Spatial Relations, Flanker, Understanding Directions

B = Understanding Directions, Flanker, Visualization-Spatial Relations, VSWM, Word Problems, Transcoding, Calculation, Which N, Magnitude, Forward/Backward Letter Span, Math Fact Fluency, Matrix Reasoning


C. Name: “Gender”
Description: The gender of each participant as observed by assessors administrating the assessment battery. 
M = Male
F = Female

D. Name: “Condition”

Description: Condition assignment of each participant. Participants’ general intelligence (based on their fluid reasoning score) and gender were controlled during condition assignment.  
Control = Control condition without diagrams
Diagram = Experimental condition with diagrams
Note: Participants 205094, 205021, 201012, 201060, and 205058 are missing data for this measure. These cases are marked “NA”.

E. Name: “PreTestWord”
Description: Raw score on a pre-test word problem task in which participants solved six word problems. Two problems had a simple structure that involved either a change schema or a combine schema, requiring only one operation to solve (either addition or subtraction) and including numbers less than 15. Four problems had a complex structure that involved either a combination of a combine schema and a compare schema or a combination of a combine schema and a change schema, requiring multiple steps to solve using both addition and subtraction and extraneous information. Two of these more challenging problems included numbers greater than 30, and two included numbers less than 15. These problems provide a baseline measure of children’s word problem-solving skills. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 6 (all items correct).

F. Name: “Span”
Description: Raw score on a combined Forward Letter Span Task and Backward Letter Span Task to assess verbal working memory. On each trial, the experimenter orally presented randomized sequences of consonants. The child was asked to reproduce the sequence aloud in either a forward or backward order. Sequence lengths for both the forward and backward spans began with 2 letters and increased by 1 every two trials to a maximum of 9 letters or until the child responded incorrectly to two trials of the same sequence length. Both tests were discontinued after two consecutive incorrect trials. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 30 (all items correct).
Note: Participant 205112 is missing data for this measure. This case is marked “NA”.  

G. Name: “Calculation”

Description: Raw score on a number task in which participants solved calculation problems (e.g., 15 – 4). The calculation problems contained either subtraction or addition, with single digit or two-digit numbers. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 7 (all items correct).

H. Name: “Place_value”
Description: Raw score on a number task that assessed place value and magnitude knowledge. Four items assessed magnitude knowledge, in which participants selected a number based on which number has a greater magnitude (e.g., Which number is more?). Eight items assessed place value, six of which participants selected a number based on place value questions (e.g., Which number has 5 tens?) and two of which asked how many sets of 10 are in a number (e.g., How many sets of 10 are in 130?). Finally, five items assessed transcoding in which participants wrote down a number that was verbally spoken (e.g. Write eight thousand five hundred and twenty-seven). Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 17 (all items correct).

I. “UnDirection”

Description: Raw score on Woodcock-Johnson Test of Oral Language Understanding Directions subtest pictures 4 and 5 combined to assess listening comprehension in which students listened to verbal instructions and then followed the directions by pointing to various objects in an illustration. The test was discontinued after the participant made errors on three consecutive items. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 20 (all items correct).

J. Name: “MatrixRe”

Description: Raw score on the Matrix Reasoning subtest from The Wechsler Intelligence Scale for Children (WISC-V) to assess fluid reasoning. In this subtest, participants examined an incomplete matrix or geometric pattern, and then selected the missing piece from five response options. The test was discontinued after three consecutive incorrect trials. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 32 (all items correct).

K. Name: “VSWM”

Description: Raw score on Kaufman Assessment Battery Children Spatial Memory subtest to assess visuospatial working memory. Drawings of objects were displayed at random positions within a grid and left in full view for 5 seconds. Then, a blank grid was displayed, and students marked an X in the previously filled positions on a paper test booklet. Items increased in difficulty by varying the size of the grid and the number of squares that had pictorials. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 17 (all items correct).
  
L. Name: “Flanker”

Description: Computed score on Flanker Inhibitory Control and Attention Test from the NIH Toolbox. Participants used an iPad and were asked to indicate the left – right orientation of a centrally presented stimulus (arrows pointing left or right) while inhibiting attention to the potentially incongruent stimuli that surrounded it (i.e., the flankers, two on either side). A 2-vector scoring method is used, with each vector ranging between 0 and 5. The final score is based on both accuracy and reaction time, with the total score ranging from 0 to 10.

M. Name: “SpatialRelations”

Description: Raw score on Visualization-Spatial Relations subtest from Woodcock-Johnson IV Tests of Cognitive Abilities, which consists of mental rotation items in which students imagine parts of a 2-D shape coming together to make a whole. The test was discontinued after the five highest scoring items were incorrectly answered and the page was complete or until all items were completed. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 24 (all items correct).

N. Name: “MathFacts”

Description: Raw score on the WJ-IV Test of Achievement Math Facts Fluency subtest. Participants completed as many simple addition, subtraction, and multiplication problems as they could in 3 minutes. Item-level responses were scored so that 1 = correct and 0 = incorrect and then summed to get a final score. Scores range from 0 (no items correct) to 160 (all items correct).

O. Name: “PreWord_NearTransfer” 

Description: Raw score on correctly solving the word problem used during instruction for both conditions before instruction was given. The word problem was challenging because it used numbers above 30, had a problem structure that combined a combine schema and a compare schema, and contained extraneous information. It required multiple steps to solve using both addition and subtraction. This problem provides a baseline measure before the children received any instruction or feedback on their answers and before the children were introduced to the diagram (if applicable). 
1 = correct answer
0 = incorrect answer
Note: Participants 205094, 205021, 201012, 201060, and 205058 are missing data for this measure. These cases are marked “NA”.

P. Name: “PostWord_NearTransfer”

	Description: Raw score on a post-test word problem administered after instruction. It had an identical problem structure to the word problem used in the training phase, with only slight differences in the cover story (e.g. names, numbers) used in the problem. Students solved the same problem in both conditions, either with access to a diagram (diagram condition) or without access to a diagram (control condition).
	1 = correct answer
	0 = incorrect answer
		Note: Participants 205094, 205021, 201012, 201060, and 205058 are missing data for this measure. These cases are marked “NA”.

Q. Name: “PostWord_FarTransfer”

	Description: Raw score on a post-test word problem administered after instruction. It had a very different problem structure to the word problem used in the training phase, with the starting amount unknown (instead of the end amount unknown). Students solved the same problem in both conditions, either with access to a diagram (diagram condition) or without access to a diagram (control condition).
	1 = correct answer
	0 = incorrect answer
		Note: Participants 205094, 205021, 201012, 201060, and 205058 are missing data for this measure. These cases are marked “NA”.

R. Name: DiagramUse_Near
	Description: Students’ diagram use while solving the posttest near-transfer item (i.e., the posttest problem had an identical problem structure to the word problem used in the training phase)for each participant. Diagram use was defined as whether the student wrote in the diagram while solving the problem. 
	Diagram Given & Used = The student was in the diagram condition and 
wrote in the diagram while solving the problem
	Diagram Given & Not Used = The student was in the diagram condition and 
did not write in the diagram while solving the problem
	No Diagram Given = The student was in the control condition and so was 
not given a diagram to use 

S. Name: DiagramUse_Far
	Description: Students’ diagram use while solving the posttest far-transfer item (i.e., the posttest problem had a very different problem structure from the word problem used in the training phase)for each participant. Diagram use was defined as whether the student wrote in the diagram while solving the problem. 
	Diagram Given & Used = The student was in the diagram condition and 
wrote in the diagram while solving the problem
	Diagram Given & Not Used = The student was in the diagram condition and 
did not write in the diagram while solving the problem
	No Diagram Given = The student was in the control condition and so was 
not given a diagram to use 

4. Missing data codes:         
Missing Value = NA
        
5. Specialized formats of other abbreviations used: Not applicable

6. Data not included in analysis:
Participants who did not complete all of the measures are 201012, 201060, 205021, 205058, 205112, and 205094. They were excluded from the analysis. 
-----------------------------------------------------------------------------
