


Section 0: Twin Registry Information 
gradenatpatspring22Q _0/gradenatpatspring22Q _1 (reported child-level 
grade)

ethnicity_0/ethnicity_1 (parent reported ethnicity of twin) 
    1 = Hispanic or Latino 
    0 = Not Hispanic or Latino  

twinsex_0/twinsex_1 (parent reported child-level sex)  
    1 = male  
    0 = female  

zygosity (calculated zygosity from questionnaire)
    1 = MZ twins 
    2 = DZ twins 

race_0/race_1 (parent reported race of twin)
    1 = American Indian or Alaska Native  
    2 = Asian  
    3 = Black or African American  
    4 = Native Hawaiian or Other Pacific Islander  
    5 = White  
    6 = Mixed  

pair_sex (parent reported twin sex at pair level) 
    0 = female-female pair  
    1 = male-male pair  
    2 = male-female pair 

agenatpatspring22q_0/agenatpatspring22q_1 (age of twin, calculated by
date of birth subtracted from date of consent)



*** All the following variables are the core variable 
names. In the final datasets, the core variable names 
have “_0” or “_1” at the end.  

*** For any of the following scored scales, sum/mean 
scores are only calculated if no more than 10% of the 
item level data was not missing. 

*** Sum/Mean scores are calculated for participants 
who do not have missing data on any of the items in that 
scale or subscale.  

*** A red asterisk * indicates that the item needs to be 
reverse coded. 

*** Any open-ended responses have been removed from 
final data due to import issues with quantitative data. 
These are available from Sara Hart. 
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Section 2 
Your experiences and opinions
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Section 3
All about your child
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Section 1: All about you! 
Questions refer to children’s personality traits, theory of 
intelligence, mastery goal orientation, effort beliefs, test anxiety, 
generalized anxiety, and future job expectations.  





#1.1 Conscientiousness
Items are adapted from the conscientiousness subscale in the Big Five Inventory (BFI). More information can be here: 
https://www.phenxtoolkit.org/protocols/view/121101 
*Note. Items are modified to be suitable for children. Not fully validated in original publication.

## reverse code items 
twin$cselfperception2_r <- 6 - twin$cselfperception2 
twin$cselfperception4_r <- 6 - twin$cselfperception4 
twin$cselfperception5_r <- 6 - twin$cselfperception5 
twin$cselfperception9_r <- 6 - twin$cselfperception9 

## Conscientiousness 
twin1_1 <- twin[, c("cselfperception1", "cselfperception2_r", 
"cselfperception3", "cselfperception4_r", "cselfperception5_r", 
"cselfperception6", "cselfperception7", "cselfperception8", 
"cselfperception9_r")] 
twin$cselfperception_avg<- rowMeans(twin1_1) 

#1.2 Growth Mindset, Mastery Goal, Effort Beliefs. 
Items are adopted from: Blackwell, L. S. (2002). Psychological mediators of student achievement during the 
transition to junior high school: The role of implicit theories. Columbia University. 

- Items on Growth Mindset: 1, 3, 5
- Items on Mastery Goal Orientation: 2, 4, 6
- Items on Effort Beliefs: 7, 8, 9, 10, 12

The rest of items in #1.2 (i.e., items 11, 13, 14, 15, 16) are created by the research team. 
#### Growth mindset 
## reverse code items 1, 3 
twin$csmart1_r <- 6 - twin$csmart1 
twin$csmart3_r <- 6 - twin$csmart3 

twin1_2_1 <- twin[, c("csmart1_r", "csmart3_r","csmart5")] 
twin$cgrowthmindset_avg <- rowMeans(twin1_2_1) 
#### Mastery goal orientation 
## no items need to be reverse coded 

twin1_2_2 <- twin [, c("csmart2", "csmart4","csmart6")] 
twin$cgoalorient_avg <- rowMeans(twin1_2_2) 
#### Effort beliefs 
## reverse code items 10, 12 
twin$csmart10_r <- 6 - twin$csmart10 
twin$csmart12_r <- 6 - twin$csmart12 

twin1_2_3 <- twin [, c("csmart7", "csmart8","csmart9", "csmart10_r", 
"csmart12_r")] 
twin$ceffortbelief_avg <- rowMeans(twin1_2_3) 





#1.3 Children’s Test Anxiety Scale (CTAS)
Items are from: Wren, D. G., & Benson, J. (2004). Measuring test anxiety in children: Scale development and 
internal construct validation. Anxiety, Stress & Coping, 17(3), 227-240. 
*Note. The original measure has 30 items in total. Subscale and full-scale scores created here are based on
factor structure of the original measure. Subscale and full-scale scores created here are not validated in the
original publication.

# sum score for the full scale 
twin1_3 <- twin [,c("ctestfeel1", "ctestfeel2", "ctestfeel3", "ctestfeel4", 
"ctestfeel5", "ctestfeel6", "ctestfeel7", "ctestfeel8", "ctestfeel9", 
"ctestfeel10", "ctestfeel11")] 
twin$ctestanxiety_sum <- rowSums(twin1_3) 
# sum score on automatic reactions subscale 
twin1_3_1 <- twin [,c("ctestfeel1", "ctestfeel3", "ctestfeel6", 
"ctestfeel10")] 
twin$ctestanxiety_ar_sum <- rowSums(twin1_3_1) 
# sum score on off-task behaviors subscale 
twin1_3_2 <- twin [,c("ctestfeel2", "ctestfeel7", "ctestfeel11")] 
twin$ctestanxiety_otb_sum <- rowSums(twin1_3_2) 
# sum score on thoughts subscale 
twin1_3_3 <- twin [,c("ctestfeel4", "ctestfeel5", "ctestfeel8", 
"ctestfeel9")] 
twin$ctestanxiety_t_sum <- rowSums(twin1_3_3) 

#1.4  Generalized Anxiety, from: 
Pilkonis, P. A., Choi, S. W., Salsman, J. M., Butt, Z., Moore, T. L., Lawrence, S. M., ... & Cella, D. (2013). 
Assessment of self-reported negative affect in the NIH Toolbox. Psychiatry research, 206(1), 88-97. 
*Note. Original survey has 12 items.  Mean scores created here are not validated in the original
publication.

#### Generalized anxiety  
twin1_4 <- twin [,c("cdistress1", "cdistress2", "cdistress3", "cdistress4", 
"cdistress5", "cdistress6", "cdistress7", "cdistress8")] 
twin$cgeneralanxiety_avg <- rowMeans(twin1_4) 

#1.5 – #1.9 are investigator created in collaboration with Colleen Ganley. 



Section 2: Your feelings about reading 

Questions refer to children’s reading interest, reading confidence, 
reading self-concept, reading anxiety, and reading avoidance behaviors. 







#2.1, # 2.2 Reading Interest, Reading Confidence 
Adapted from surveys on math interest and math confidence from: 
Ganley, C. M., & Lubienski, S. T. (2016). Mathematics confidence, interest, and performance: Examining gender 
patterns and reciprocal relations. Learning and Individual Differences, 47, 182-193. 
*Note. Items are modified from the math confidence and math interest measure. Scale scores created here are
not validated in the original publication.

#### Reading confidence 
twin2_1_1 <- twin [,c("creadfeel1", "creadfeel2", "creadfeel3", "creadfeel4", 
"creadcomp1")] 
twin$creadconfidence_avg <- rowMeans(twin2_1_1) 
#### Reading interest 
twin2_1_2 <- twin [,c("creadfeel5", "creadfeel6", "creadfeel7", "creadfeel8", 
"creadcomp2")] 
twin$creadinterest_avg <- rowMeans(twin2_1_2) 

#2.3 Reading Self-Concept Scale (RSCR) 
Items are from: Chapman, J. W., & Tunmer, W. E. (1995). Development of young children's reading self-concepts: 
An examination of emerging subcomponents and their relationship with reading achievement. Journal of 
Educational Psychology, 87(1), 154. 
Scoring key available on: DOI: 10.13140/RG.2.2.26236.85121 

## recode difficulty items 
twin$creadtrue3_r <- 6 - twin$creadtrue3 
twin$creadtrue6_r <- 6 - twin$creadtrue6 
twin$creadtrue11_r <- 6 - twin$creadtrue11 
twin$creadtrue14_r <- 6 - twin$creadtrue14 
twin$creadtrue17_r <- 6 - twin$creadtrue17 
twin$creadtrue18_r <- 6 - twin$creadtrue18 
twin$creadtrue20_r <- 6 - twin$creadtrue20 
twin$creadtrue23_r <- 6 - twin$creadtrue23 
twin$creadtrue26_r <- 6 - twin$creadtrue26 
twin$creadtrue28_r <- 6 - twin$creadtrue28 

## mean score for the full scale 
twin2_3 <- twin[, c("creadtrue1", "creadtrue2", "creadtrue3_r", "creadtrue4", 
"creadtrue5","creadtrue6_r", "creadtrue7", "creadtrue8", "creadtrue9",  
"creadtrue10","creadtrue11_r", "creadtrue12", "creadtrue13", "creadtrue14_r", 
"creadtrue15","creadtrue16", "creadtrue17_r", "creadtrue18_r", "creadtrue19", 
"creadtrue20_r","creadtrue21", "creadtrue22", "creadtrue23_r", "creadtrue24", 
"creadtrue25", "creadtrue26_r", "creadtrue27", "creadtrue28_r", 
"creadtrue29", "creadtrue30") 
twin$creadselfconcept_avg <- rowMeans(twin2_3) 
## mean score for reading difficulty 
twin2_3_1 <- twin[, c("creadtrue3_r", "creadtrue6_r", "creadtrue11_r", 
"creadtrue14_r", "creadtrue17_r", "creadtrue18_r",  
"creadtrue20_r","creadtrue23_r", "creadtrue26_r",  "creadtrue28_r")] 
twin$creadselfconcept_dif_avg <- rowMeans(twin2_3_1) 
## mean score for reading competence 



twin2_3_2 <- twin[, c("creadtrue1", "creadtrue4", "creadtrue7", "creadtrue9",  
"creadtrue12", "creadtrue15","creadtrue21", "creadtrue24", "creadtrue27", 
"creadtrue29")] 
twin$creadselfconcept_comp_avg<- rowMeans(twin2_3_2) 
## mean score for reading attitude 
twin2_3_3 <- twin[, c("creadtrue2", "creadtrue5", "creadtrue8",  
"creadtrue10","creadtrue13","creadtrue16", "creadtrue19", "creadtrue22", 
"creadtrue25", "creadtrue30")] 
twin$creadselfconcept_att_avg <- rowMeans(twin2_3_3) 

#2.4 Reading Anxiety  
Items are investigator created by modifying items in the Math Anxiety Scale for Young Children, Revised 
(i.e., MASYC-R; Ganley and McGraw, 2016).  
*Note. Subscale scores created here are based on MASYC-R. Not validated in the original publication.

## mean score for the full scale  
twin2_4 <- twin[, c("creaddistress1","creaddistress2", "creaddistress3", 
"creaddistress4", "creaddistress5", "creaddistress6", "creaddistress7", 
"creaddistress8", "creaddistress9", "creaddistress10", "creaddistress11", 
"creaddistress12", "creaddistress13", "creaddistress14")] 
twin$creadanxiety_avg <- rowMeans(twin2_4) 
## mean score for reading confidence 
twin2_4_1 <- twin[, c("creaddistress1", "creaddistress3", "creaddistress14")] 
twin$creadanxiety_conf_avg <- rowMeans(twin2_4_1) 
## mean score for negative reactions 
twin2_4_2 <- twin[, c("creaddistress2", "creaddistress6", "creaddistress9", 
"creaddistress10", "creaddistress12")] 
twin$creadanxiety_negreact_avg <- rowMeans(twin2_4_2) 
## mean score for worry 
twin2_4_3 <- twin[, c("creaddistress4", "creaddistress5",  "creaddistress7", 
"creaddistress8", "creaddistress11","creaddistress13")] 
twin$creadanxiety_worry_avg <- rowMeans(twin2_4_3) 

#2.5: 0 to 10 Reading Anxiety 
This item is adapted from the 0 to 10 Math Anxiety Scale (#3.4). Original item can be found in: Hart, S. A., & 
Ganley, C. M. (2019). The nature of math anxiety in adults: Prevalence and correlates. Journal of numerical 
cognition, 5(2), 122. 

#2.6 is investigator added by Sara Hart, by modifying the binary math anxiety scale (#3.5). 



#2.7 Reading Avoidance
Items are investigator created by Sara Hart, by modifying items in Math Avoidance (#3.6). 



Section 3: Your feelings about math 

Questions refer to children’s math motivation, math self-concept, 
math anxiety, and math avoidance behaviors.  





#3.1 - # 3.2 Math Interest, Math Confidence 
Items are adapted from: Ganley, C. M., & Lubienski, S. T. (2016). Mathematics confidence, interest, and 
performance: Examining gender patterns and reciprocal relations. Learning and Individual Differences, 47, 182-
193. 
*Note. Items are modified in the present survey. Scale scores created here are not validated in the original
publication.

#### Math confidence 
twin3_1_1 <- twin [,c("cmathfeel1", "cmathfeel2", "cmathfeel3", "cmathfeel4", 
"cmathcomp1")] 
twin$cmathconf_avg <- rowMeans(twin3_1_1) 
#### Math interest 
twin3_1_2 <- twin [,c("cmathfeel5", "cmathfeel6", "cmathfeel7", "cmathfeel8", 
"cmathcomp2")] 
twin$cmathint_avg <- rowMeans(twin3_1_2) 

#3.3 Math Anxiety 
Adapted From: Math Anxiety Scale for Young Children, Revised (i.e., MASYC-R; Ganley and McGraw, 2016). 
Ganley, C. M., & McGraw, A. L. (2016). The development and validation of a revised version of the math anxiety 
scale for young children. Frontiers in psychology, 7, 211252. 
*Note. Items are modified in this questionnaire. Scale scores created here are not validated in the original
publication.

## mean score for the full scale  
twin3_3 <- twin[, c("cmathdistress1","cmathdistress2", "cmathdistress3", 
"cmathdistress4",  "cmathdistress5", "cmathdistress6", "cmathdistress7", 
"cmathdistress8", "cmathdistress9", "cmathdistress10", "cmathdistress11",  
"cmathdistress12", "cmathdistress13", "cmathdistress14")] 
twin$cmathanxiety_avg <- rowMeans(twin3_3) 
## mean score for numerical confidence 
twin3_3_1 <- twin[, c("cmathdistress1", "cmathdistress3", "cmathdistress14")] 
twin$cmathanxiety_conf_avg <- rowMeans(twin3_3_1) 
## mean score for negative reactions 
twin3_3_2 <- twin[, c("cmathdistress2", "cmathdistress6", "cmathdistress9", 
"cmathdistress10", "cmathdistress12")] 
twin$cmathanxiety_negreact_avg <- rowMeans(twin3_3_2) 
## mean score for worry 
twin3_3_3 <- twin[, c("cmathdistress4", "cmathdistress5",  "cmathdistress7", 
"cmathdistress8", "cmathdistress11", "cmathdistress13")] 
twin$cmathanxiety_worry_avg <- rowMeans(twin3_3_3) 

#3.4: 0 to 10 Math Anxiety Scale 
From: Hart, S. A., & Ganley, C. M. (2019). The nature of math anxiety in adults: Prevalence and 
correlates. Journal of numerical cognition, 5(2), 122. 

 #3.5 Binary Math Anxiety 
This item is investigator added by Sara Hart and Colleen Ganley. 



#3.6 Math Avoidance
Items are investigator created by Sara Hart and Colleen Ganley.



 

Section 4: Your home and neighborhood 

Questions refer to children’s home literacy environment, 
homework experience, screen use, and neighborhood safety. 



#4.1-#4.4 Homework Experiences
These items are created by the research team, assessing children’s homework experiences. 

#4.5 - #4.7 Read for Fun 
These items are created by the research team, assessing children’s reading-for-fun activities. 





#4.8 - #4.17 Youth Screen Use  
Adapted from: Bagot, K. S., Tomko, R. L., Marshall, A. T., Hermann, J., Cummins, K., Ksinan, A., ... & Baker, F. C. 
(2022). Youth screen use in the ABCD® study. Developmental Cognitive Neuroscience, 57, 101150. 
Codebook from: UCSD_ABCD_Youth_Screen_Use.pdf (phenxtoolkit.org) 

Merging hr with min  
twin$cscreen_stream <- twin$cstreamhr + twin$cstreammin/60 
twin$cscreen_single <- twin$csinglehr + twin$csinglemin/60 
twin$cscreen_multi <- twin$cmultihr + twin$cmultimin/60 
twin$cscreen_text <- twin$ctexthr + twin$ctextmin/60 
twin$cscreen_social <- twin$csocialhr + twin$csocialmin/60 
twin$cscreen_video <- twin$cvideohr + twin$cvideomin/60 
twin$cscreen_internet <- twin$cinternethr + twin$cinternetmin/60 
twin$cscreen_connect <- twin$cconnecthr + twin$cconnectmin/60 
twin$cscreen_instrument <- twin$cinstrumenthr + twin$cinstrumentmin/60 
twin$cscreen_music <- twin$cmusichr + twin$cmusicmin/60 



#4.18 Neighborhood Environment Scale (NES)
Items are from:  Elliot, D. S., Huizinga, D., & Ageton, S. S. (1985). Explaining delinquency and drug use. Beverly 
Hills, CA: Sage Publications.

#### Neighborhood environment scale 
###### neighborhood
#### recode items
twin$cneighbor1_r <- 5 - twin$cneighbor1
twin$cneighbor6_r <- 5 - twin$cneighbor6
twin$cneighbor7_r <- 5 - twin$cneighbor7
twin$cneighbor9_r <- 5 - twin$cneighbor9

twin4_18 <- twin[, c("cneighbor1_r", "cneighbor2", "cneighbor3", 
"cneighbor4","cneighbor5", "cneighbor6_r", "cneighbor7_r", "cneighbor8",
"cneighbor9_r", "cneighbor10")]
twin$cneighbor_avg <- rowMeans(twin4_18)


