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Materials and Methods 

Description of the Pratham Balwadis (preschools) 

Pratham runs about 300 preschools (balwadis) in Delhi, India. Eighteen of these 

balwadis are held in poor communities in buildings rented by Pratham, where a variety of 

classes are offered (including, e.g., preschool classes, after-school classes, or computer 

classes). Forty-five balwadis are held in pre-existing classrooms of local, government 

schools. The rest (and so the majority) of the balwadis are held in any available space in 

the local community, including outdoors or in someone’s house. Materials are often 

carried to each class by the teacher and removed when the class is not in session.  

Balwadi teachers typically are trained on 4 different 3-day sessions throughout the 

academic year. Additionally, balwadi teachers from around the same geographic area 

meet at the end of each month to check in with their supervisors and report their students’ 

attendance. Three times a year, balwadi teachers from the same geographic area 

collaborate to showcase the work of the students for parents. 

The standard balwadi curriculum targets 5 main aspects of child development. For 

their physical development, children practice fine motor skills (including drawing, 

coloring, beading, and folding paper) as well as gross motor skills (including balancing, 

jumping, kicking, and running). For their language development, children talk in groups, 

listen to stories and music, act out vignettes, and tell brief stories to the group. For their 

social and emotional development, children sing together, learn about and celebrate 

national holidays, manipulate natural materials (e.g., water, sand, and mud), and play 
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together. For their cognitive development, children play memory games, learn about 

sequences and matching, and learn to identify colors, numbers (as words and Arabic 

symbols), spatial concepts (such as small/big and near/far) and physical concepts (such as 

heavy/light). For their creative development, children practice simple problem solving 

and make pictures. Children have basic materials in their classrooms, including small 

chalk boards, writing materials, calendars, books, and posters. 

Math Games  

1.   Numerical Comparison is a card-sorting game training approximate numerical 

comparison (see Fig. 1, S1). Cards display one red dot array and one blue dot 

array, each containing 4-30 dots, and children sort cards by placing them in a bin 

whose color matches the color of the dot array that they judge to be more 

numerous (43, 44). Dot arrays were created with Panamath (82), free software 

used for generating numerical stimuli. The ratio differences that distinguish 

between the two dot arrays vary within a level around a median ratio; the median 

ratio and the smallest ratio presented both decrease across levels (Table S17). 

Each level contains 4 decks of 20 cards ordered from easy to more difficult ratios 

(66, 84). Ten cards in each deck display more red dots and 10 display more blue 

dots. To discourage children from responding on the basis of non-numerical 

information, half of the cards per deck present dots of approximately the same 

size (hence, the more numerous array presents a larger colored area), whereas the 

remaining cards present dots arrays of approximately the same summed area 

(hence, the more numerous array consists of smaller dots). To discourage children 

from using range-based numerical strategies (e.g., to ignore the red-dot arrays and 
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sort cards based only on the numerosities of the blue-dot arrays relative to one 

another), half of the cards present correct answers with 17 dots or more (above the 

median of the distribution), while the other half of cards present correct answers 

with fewer than 17 dots. Children are encouraged to sort cards quickly and 

without counting. Children play independently or in pairs under teacher 

supervision. After sorting a deck, children receive feedback by flipping over the 

cards in each bin to reveal a large dot indicating the color of the correct answer. A 

small bar chart with Arabic numerals labeling the number of dots of each color is 

also displayed on the backs of cards and may be used by the children and the 

teacher for additional feedback. Finally, the ratio difference between the two dot 

arrays is presented on the backs of the cards for teachers to evaluate the difficulty 

of the trial and to communicate that difficulty, in a general way, to children. 

2.   Numerical Addition is a card-sorting game training approximate numerical 

addition (see Fig. S2). Folded cards display two dot arrays in black on opposite 

sides of the fold. Children mentally add these arrays and compare their sum to one 

red and one blue dot array on the other side of that fold. Dot arrays were adapted 

from those created by Panamath (82). Children sort cards by placing them in a bin 

whose color matches the color of the correct sum (85, 86). As in Number 

Comparison, cards are grouped by levels around a median ratio. Across levels, 

these ratios decrease (Table S18). A level contains 4 decks, and a deck contains 

12 cards ordered from easy to difficult ratios. There are 6 cards in which the red 

dots display the correct sum and 6 in which the blue dots display the correct sum. 

To discourage the use of non-numerical information or range-based numerical 
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strategies, dot size, summed area, and numerical size of the larger test array are 

controlled as in Numerical Comparison. To discourage global comparisons of the 

sizes of the addend arrays relative to the test arrays displaying the two candidate 

sums, the addend arrays are presented at 75% the size of the test arrays for 6 cards 

in a deck and at 150% the size of the test arrays for the other 6 cards. Children are 

encouraged to sort cards quickly and without counting. They play independently 

or in pairs under teacher supervision. After sorting a deck, children receive 

feedback by unfolding the cards in each bin to reveal a large dot indicating the 

color of the correct answer, a small bar chart with Arabic numerals labeling the 

number of dots of each color, the symbolic numerical expression, and the ratio 

between two colored dot arrays. Children and teachers use this information as 

feedback as in Numerical Comparison. 

3.   Number Line trains small-number manipulation and the mapping of numbers to a 

line (see Fig. 2). Under the supervision of a teacher, children in pairs or in groups 

of 3 sit in front of a vertical board with shapes on each space. Four versions of the 

game at each level use different shapes and therefore are played with different 

cards, spinners, and boards. For each turn, a child spins a spinner with an arrow 

that can point to any of three segments of a circle, each displaying a different 

number of dots. The number of dots in the segment to which the spun arrow 

points indicates the number of cards that the child may draw from a face-down 

deck. When turned over, each card in the deck displays either an “X” or 1-4 

shapes. Children advance their tokens on the board according to the total number 

of shapes (other than “X”) displayed on the cards that they drew on that turn (53). 



 
 

6 
 

If children draw just one card, then they thus complete two one-to-one 

correspondence operations per move. If children draw more than one card, then 

they either perform a succession of one-to-one correspondence operations or an 

addition operation. Across levels, the number of spaces on the board, the number 

of shapes required to move to the next space on the board, the number of shapes 

on each card, and the number of dots in each segment of the spinner increases 

(Table S19). On average, each child makes approximately 7 moves per game. 

Children play until the last child’s token reaches the top of the board.  

4.   Geometric Deviant is a card game training sensitivity to geometric properties of 

2D visual forms, including length, angle, parallelism, topological relations, and 

sense relations; see Fig. 1, S3). While seated in a semi-circle facing a teacher, 

children (in groups of up to 6) are presented with 6 cards one-by-one forming a 3 

x 2 array on the floor. All children are encouraged to examine the cards carefully 

and then one child is chosen to pick the card that does not belong with the rest. 

Although only one card in the set varies by the target geometric property, cards 

present shapes at variable sizes and orientations (54, 75). Across levels, trials 

increase in difficulty by including more size and orientation variation in the non-

target shapes. Higher levels also present deviants whose geometric distinctiveness 

is more subtle. There are 4 decks per level, and decks contain 18 6-card sets. 

Approximately half of the card sets focus on distinguishing shape information 

(e.g., angle and/or relative length differences in open or closed figures); 

approximately equal numbers of the remaining card sets focus on parallelism or 

perpendicularity in open or closed figures, topology (e.g., a shape with or without 
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a hole), and sense relations (e.g., figures that are or are not symmetrical about a 

line). After each choice, children flip cards over. Correct cards display a cartoon 

happy face, and incorrect cards are blank. If an incorrect card is chosen, one more 

child in the group choses before the teacher reveals the correct card. Teachers are 

provided with a description of each trial. They may provide children with that 

description or with a more general description of the property that distinguishes 

the deviant figure from the other figures (e.g., shape, topology, sense, indicated by 

a letter on the bottom left corner of each card; Fig. S3). 

5.   Geometric Maps trains map reading based on geometric correspondences (see 

Fig. 1, S4). Children in groups of up to 6 stand in a semi-circle facing a teacher 

and a 1m x 1m floor mat displaying (for Level 1) a connected 50cm x 87cm right 

triangle. In turn, each child is presented with a different 20cm x 20cm 2D map 

card at a random but fixed orientation (rotated 0°, 90°, 180°, or 270° relative to 

the triangle on the floor). Each map depicts a triangle of the same shape as the 

triangle on the floor at 1/5 the scale. On different cards, the triangle is either 

connected, has gaps at its corners, or has gaps at its sides (87, 88). The triangle on 

the mat has a green dot at each corner and at the midpoint of each side, as well as 

one blue and one red dot used for practice. During game play, each map card 

depicts a single green dot corresponding to one location on the mat. The teacher 

holds the map card up in front of the group of children, and one child is handed a 

token and asked to place that token on the location on the mat corresponding to 

the dot on the map. Another child is asked if he or she agrees with that choice and 

then the map is flipped over to reveal a unique symbol (e.g., a music note). Each 
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green dot on the mat also presents a small copy of that symbol so children can 

check their answers by comparing the symbols. There are 4 map decks per level 

and 18 cards in each deck: three cards targeting each corner and three cards 

targeting each side of a triangle depicted as complete, as sides without corners, or 

as corners without sides. Across levels, maps and mats present triangles with 

more subtle length and angle differences (Table S20). 

Social Games  

1.   Emotion Comparison is a card-sorting game training the evaluation of emotional 

states from facial expressions (see Fig. 1, S5). Cards display two faces of the 

same person from a set composed of: one photographed face with a neutral 

expression, one photographed face with a fully happy expression, and 19 

synthesized faces created from the above two photographs by morphing them in 

5% increments from 5% happiness to 95% happiness. The faces used in this game 

were obtained from Gao and Maurer (72), who had adapted them for a study 

testing children’s sensitivity to facial expressions. The original faces were created 

by Tottenham et al. (83), who collected them to establish a valid and reliable set 

of facial expressions, as judged by U.S. adults, available to the scientific 

community. In the game, one face is presented in front of a red background and 

the other is presented in front of a blue background. The difference in the degree 

of happiness between the two faces varies within a level around a median 

difference (Table S17). Children sort the cards by the background color of the 

face that they judge to be happier (58, 72). Each level contains 4 decks (two with 

the same male face and two with the same female face), of 20 cards ordered from 
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easy differences to difficult differences, as in Numerical Comparison. There are 

10 cards in which the face with the red background is happier and 10 in which the 

face with the blue background is happier. The progression of difficulty across 

levels, game play, and checking procedure are as in Numerical Comparison (see 

Table S17). 

2.   Emotion Averaging is a card-sorting game training the evaluation of an emotional 

state averaged over two facial expressions of the same person (see Fig. S6). 

Folded cards display two faces of one person on a black background displaying 

varying degrees of happiness (0%-100%) or sadness (0%-100%) on opposite sides 

of the fold, described, respectively as expressing how good the person’s day was 

in the morning and in the afternoon. To determine the overall quality of the day, 

children mentally combine these emotions and compare their average to two faces 

presented on the next fold of the card, one against a red background and one 

against a blue background, sorting cards by the background color of the face 

expressing the correct average emotion. As in Emotion Comparison, the faces 

were obtained from Gao and Maurer (72). Cards are grouped by levels around a 

median difference and range of differences for the two faces with colored 

backgrounds (Table S18). In addition, for half of the trials the distractor face 

displays an emotion closer to the happier of the two black-background faces, and 

for the other half of the trials, the distractor face displays an emotion closer to the 

sadder of the two black-background faces (so that children are discouraged from 

adopting the strategy, e.g., that the happier outcome is always the correct 
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average). The game play, checking procedure, and progression across levels are as 

in Numerical Addition. 

3.   Gaze Line trains the use of gaze direction to locate token objects (see Fig. 2). In 

one set of game materials for Level 1, a vertical board presents purple and yellow 

spaces in alternation. Children spin a cartoon face in the center of a spinner that 

has evenly spaced segments, some red, some green, and some with a gradient 

from red to green. Children identify to which segment the cartoon face is looking 

and choose cards from decks whose backs match the color of that segment (one 

card for solid colored segments, two cards for gradient segments). On the front of 

each card, another cartoon face looks at one of 6 dots that are equally spaced 

around a circle that surrounds the face: two purple, two yellow, and two rainbow-

colored (see Fig. 2). Children advance on the board by moving past the colored 

spaces indicated by the dot color(s) to which the face is looking on the card(s). 

Rainbow stars stand for a space of any color. Four versions of the game were 

made at each level, and these versions differed only by the colors they presented 

on the board, spinner, and cards. Across levels, the number of spaces and colors 

on the board increase, while the angles that distinguish among the segments on 

the spinner and among the shapes on the cards decrease (Table S19). Children 

thus complete a succession of gaze-following operations per move, and the 

operations increase in difficulty across levels. The average number of moves per 

child per game is approximately 10. As in Number Line, children play until the 

last child’s token reaches the top of the board. 
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4.   Emotion Deviant is a card game training sensitivity to emotional expressions in 

faces (happy, sad, surprised, fearful, angry, disgusted; see Fig. 1, S7). Children 

are presented with 6 cards, 5 in which the same person expresses one emotion to 

varying degrees (created, as in Emotion Comparison, by morphing extreme and 

neutral expressions) and a sixth in which that person expresses a different 

emotion. Children choose the card presenting the deviant expression (58, 72). The 

faces used in this game were obtained from the same source as those used in 

Emotion Comparison and Emotion Averaging (72), but depicted two different 

individuals from the individuals presented in those games (Fig.S7). There are 4 

decks per level, two with the same male face and two with the same female face; 

each deck contains 18 6-card sets. Of those 18 sets, each of the 6 facial 

expressions serves as the deviant three times, with different context emotions 

across trials. Across levels, trials increase in difficulty by including more 

variation in the emotional expressions of the non-target faces and by presenting 

deviants whose emotional expression is more subtle. The game play and checking 

procedure are as in Geometric Deviant. 

5.   Gaze Maps trains map reading by gaze direction (see Fig. 1, S8). Children are 

presented with a 1m x 1m 2D mat on the floor displaying 6 equally spaced 

colored dots in a straight line (85cm long). In Level 1, a deck of 20cm x 20cm 2D 

cards each depict a cartoon face in the center of a circle looking at one of 6 

equally spaced colored dots (Table S20). The teacher holds up one map card, one 

child is asked to identify the color of the dot to which cartoon face is looking, and 

the child places a token on the corresponding colored dot on the array on the 
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floor. Another child is asked if he or she agrees with that choice and the map is 

flipped over to reveal the correct color to which the face is looking. At higher 

levels, the mat is the same but the spacing between the 6 colored dots on the circle 

decreases, creating more subtle angle distinctions. To accomplish this, dots were 

equally spaced around only a portion of the circle on each card; their positions on 

the circle varied across cards so that each part of the circle was equally 

represented. There are 4 map decks per level and 18 trials in each deck, three at 

each color. 

Intervention Teacher Training and Monitoring 

Intervention teachers were hired by Pratham and trained by our research team on the 

first three games for 4 days prior to the start of the intervention (Numerical Comparison, 

Geometric Deviant, Geometric Maps; or Emotional Comparison, Emotion Deviant, and 

Gaze Maps). They were also trained for three days halfway through the intervention on 

the two games that would be introduced later (Number Line and Numerical Addition; or 

Gaze Line and Emotion Averaging). Teachers who made persistent errors were asked to 

come to one of four refresher trainings that lasted 4-6 hours. 

Overall, the intervention teachers collected data on nearly 40,000 rounds of 

gameplay across 3,685 sessions in 140 different preschools. Two preschools, one 

assigned to the math games and one assigned to the social games, closed before the start 

of the intervention. To monitor teacher’s gameplay and data collection, Pratham hired a 

team of “intervention monitors” who were also trained by our research team. These 

intervention monitors were each responsible for about 10 preschools, visiting all of them 
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once per week to provide both guidance and supervision. In addition to these intervention 

monitors, our research team trained a cohort of “process monitors” to conduct random 

screening of game implementation. The process monitors visited each classroom 2.4 

times on average during the intervention for a total of 506 visits, and visits lasted between 

one hour (the no-treatment control group average) and one hour 45 minutes (math games 

and social games group average). In the math games and social games classrooms, 

process monitors would observe the games in progress and record the actions or events 

observed during the gameplay to determine whether gameplay protocols were being 

followed. Process monitors would also spot check the teacher’s notes for completion and 

accuracy and ask the teacher about the nature and frequency of the visits from the 

Pratham intervention monitor. Fifty-nine percent of the treatment classrooms reported 

having been visited at least once during the preceding 15 days. In the no-treatment 

control classrooms, the monitors observed classes in session, ensured that no treatment 

games were being played, and asked teachers about the nature and frequency of the 

intervention monitor visits. 

Tracking data from the process monitors suggest that both the math and social 

games were engaging and were played regularly. Children played each game between 5.5 

and 12 times, for a total exposure of roughly 4.5 to 5.5 hours per game (see Table S6A). 

The preschools that received the intervention reached level one of all of the games, and 

most also reached level two in at least one game (Table S6B). Children showed 

improved performance in gameplay from their first two exposures at level one to their 

last two exposures at level one (Table S6C). In addition, in 39% of the observation 

sessions including both treatment conditions, children were seen comparing cards with 
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one another, and in 9% of the sessions, children asked to play the games longer. Games 

were played in a separate room from the rest of the mixed-age class in 26% of the process 

monitoring observations, played separately but within the same room or area as the rest 

of the class in 72% of the observations, and played together with the rest of the class in 

2% of the observations. 

Assessments 

Surveyors 

Surveyors were recruited by our research team to assess the children at baseline (25 

surveyors: October 21, 2013 – Dec 14, 2013), endline 1 (43 surveyors: April 5, 2014 – 

August 21, 2014), endline 2 (28 surveyors: November 10, 2014 – January 28, 2015), and 

endline 3 (23 surveyors: May 3, 2015 – August 16, 2015). We attempted to recruit 

surveyors at later endlines who had also surveyed children at baseline or at previous 

endlines. Surveyors were young men and women, most of whom had a high school 

education, and some of whom were also enrolled in undergraduate courses.  

Surveyors were trained for 10-12 days prior to each survey to ensure consistency in 

their presentation of each assessment to children. Training sessions included a lecture-

style description of how to present each assessment, a brief written instruction manual, 

and practice periods with each other and with children of the target age, who were not 

involved in the intervention. Surveyors were given the written materials to take with them 

for reference after the training was completed. All surveyors were blind to children’s 

treatment conditions and were not involved in any other part of the study. 
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Materials 

 Assessments (see detailed descriptions of each assessment below) were presented 

to children on laptops (either of two models: HP 6930P or COMPAQ C700) using 

content and programming designed by our research team specifically for this study 

(unless otherwise specified), and each assessment session lasted approximately 45 

minutes. 

Quality Control 

Because surveyors had no other background or advanced training in administering 

cognitive measures to children, a series of quality control measures were put in place to 

ensure that the assessment protocols were being followed. The baseline and some of the 

first endline was conducted in preschools with a supervisor present. For the endlines, 

children were tested in their homes, and surveyors were sent in small groups of 3-5, each 

with a supervisor trained by our research team to oversee the quality and consistency of 

assessments given. Supervisors made daily reports to the project associate and the field 

manager, who were part of our core team, about progress and issues in the field. 

Assessment data were collected automatically, and supervisors, the project associate, and 

the field manager also maintained paper records about which children had been located 

and assessed, located but not yet assessed (with or without an assessment appointment), 

or not located. Our team also held feedback sessions over the course of data collection to 

keep surveyors accountable and to ensure that quality remained high and consistent as the 

assessment period progressed. 
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Considerable effort was dedicated to tracking and finding the children for each of 

the assessment periods. Temporary and permanent migration are common among the 

families in our sample, and all efforts were made to locate children for the second and 

third endlines. Teams of “geomappers” were sent in advance of appointments to confirm 

children’s locations or track down their new addresses, after which the surveyor teams 

would visit or revisit the appropriate location to administer the assessment. Supervisors 

also helped surveyors locate the homes of the children they were assigned to assess. 

General Analysis Strategy 

As stated in our analysis plan, practice trials were never included in children’s scores. 

Children’s responses of “I don’t know,” “refuse to answer” or trials that were skipped 

due to actions of the child (such as crying) were scored as incorrect. Trials were not 

scored, however, if the child did not finish the test for reasons beyond their control (such 

as a computer failure). The percentage of correct responses was calculated by dividing 

the number of correct trials by the number of trials given (i.e., correct/(correct + incorrect 

+ I don’t know + refuse to answer)). Trials that were not given due to circumstances 

beyond the child’s control did not enter into this calculation. Z-scores were calculated by 

standardizing to the baseline control values where available and to the no-treatment 

control group values in all other cases. Unless otherwise stated, children were scored 

based on their percentage of correct responding for each measure. 

Measures 

The order in which each measure was presented relative to the other measures in 

the same assessment is given in Table S21. 
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1.   Numerical Sensitivity (43; Fig. S9): Children were presented with a group of 

purple dots inside a purple box on the left side of the computer screen and a 

group of green dots inside a green box on the right side of the screen. Dot 

arrays were generated with the Panamath software (82). Children were asked 

to judge whether there were more purple dots or green dots. During test trials, 

dots were presented for 1500ms followed by a 10s blank white screen. 

Children could respond any time within that time window by pointing to the 

side of the screen where they thought the dots were more numerous (chance = 

50%). Surveyors recorded children’s responses by a key press. Two practice 

trials were presented before the test trials. On the first practice trial, the dot 

arrays remained on the screen until the surveyor recorded the child’s response; 

the second practice trial used the test trial timing. If, during the test, children 

provided 6 responses in a row to the same side, the test was paused, the 

practice trials reappeared until the child provided the two correct answers, and 

then the test continued. The total number of dots presented in each box ranged 

from 4-30; the spatial location and the numerical range of the larger array 

(above or below the median) were counterbalanced. Half of the trials 

controlled for the summed area of the dots appearing in each box and half 

controlled for the average dot size. This measure was presented at baseline 

and at all three endlines. At baseline and endline 1, 40 trials were given 

(median ratio,1.282; range: 1.167-1.800). Ten trials were given at endline 2 

(median ratio, 1.293; range: 1.182-1.500) and at endline 3 (median ratio, 

1.290; range: 1.176-1.700). (see Fig. S9 for a representative test trial). 
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2.   Number Words and Symbols (67; Fig. S10): Children were presented with 6 

Arabic numerals on the screen arranged in a 2 x 3 grid. After calling the 

child’s attention to each numeral on the image by pointing and saying, “Look 

at this,” the surveyor said the name (in Hindi) of one numeral and asked the 

child to point to it on the screen. The surveyor recorded the child’s response 

using a key press (chance = 17%). Three different number words were tested 

for each grid of numerals. Children were presented with one practice trial for 

each endline (probing their knowledge of “1”) for which they received 

corrective feedback. This measure was presented at baseline and at all three 

endlines, testing knowledge of larger number words and symbols at later 

endlines (see Fig. S10 for the test trial displays and questions).  

3.   Numerical Reasoning (69; Fig. S11): At endline 1, children were presented 

with verbal questions in Hindi evaluating their knowledge of exact numerical 

values, numerical language, and simple arithmetic; children responded 

verbally. In endlines 2 and 3, children were presented with verbal questions in 

Hindi accompanied by visual depictions of simple comparison or arithmetic 

problems (Fig. S11B), and they chose between two depicted answers (chance 

= 50%). Children were presented with three easy practice trials using small 

numbers for both endlines 2 and 3 for which they received corrective feedback 

(see Fig S11A for the test trial displays and questions). 

4.   Geometric Sensitivity (54; Fig. S12): Children were presented with 6 shapes 

on the screen arranged in a 2 x 3 grid. After calling the child’s attention to 

each shape as in test 2, the surveyor asked the child to choose the shape that 
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did not belong with the rest (chance = 17%). Children received three practice 

trials at each endline (probing the same kind of geometric information as the 

test trials, but with different figures and slightly easier versions), for which 

they received corrective feedback. This measure was presented at baseline and 

at all three endlines, with small changes to the figures across endlines (see 

Fig. S12 for the test trial displays). 

5.   Shape Names (66; Fig. S13): This test followed the same method and 

procedure as test 2, presenting simple geometric shapes instead of Arabic 

numerals and shape names instead of number words. It was presented at 

baseline and at all three endlines. In endline 1, Hindi colloquial terms for 

“egg” and “4-cornered” were used in place of technical terms like “oval” and 

“square” (where “4-cornered” typically refers to “square,” not “rectangle,” 

which was tested with a different, more specific word), in accord with the 

naming practices in the Indian preschools. In endlines 2 and 3, technical 

English vocabulary was tested first, in accord with naming practices in the 

primary schools, followed by Hindi terms and expressions. Three practice 

trials were presented at endline 1 (probing “Dot,” “Star,” and “Line”); one 

practice trial was presented at endline 2 (“Star”); and one was presented at 

endline 3 (“Half moon”); children received corrective feedback on these trials. 

Minor changes were made to the test displays across endlines (see Fig. S13 

for the test trial displays and questions). 

6.   Geometric Reasoning (70; Fig. S14): Children were presented with a visual 

image, a verbal question in Hindi, and 3-4 images providing candidate 
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answers to the question. Children answered by pointing to an image (chance = 

27%). At each endline, children were presented with two practice trials, for 

which they received corrective feedback, asking them to find the largest 

corner or longest side of a triangle or quadrilateral. This measure was 

presented at endlines 2 and 3, with changes to the figures and questions across 

endlines. (see Fig. S14 for the test trial displays and abbreviated questions).  

7.   Gaze Sensitivity (71; Fig. S15): This test followed the method of test 4, 

presenting schematic faces, one with a gaze direction different from the others 

(chance = 17%). Children received three practice trials at each endline 

(probing the same kind of gaze information as the test trials, but with different 

figures and slightly easier versions), for which they received corrective 

feedback. This measure was presented at baseline and at all three endlines, 

with small changes to the figures across endlines (see Fig. S15 for the test trial 

displays). 

8.   Emotion Words (67; Fig. S16): This test followed the method and procedure 

of test 2, presenting photographs of faces expressing 6 different emotions and 

names of emotions rather than number words or shape names. One practice 

trial was presented at each endine using faces that were different from those in 

the test trials and probing their recognition of who “Does not feel good.” It 

was given at endlines 2 and 3, using the same pictures and emotion words in 

Hindi but different pairings across the endlines (see Fig. S16 for the test trial 

displays and questions). 
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9.   Motivation Questions (74; Fig. S17): Children were presented with a scale of 

4 cartoon faces depicting a large frown, a small frown, a small smile, and a 

large smile. As practice, children were asked to use the scale to point to how 

they would feel under certain conditions. Then children were presented with 

questions in Hindi probing whether they viewed intelligence as fixed or 

malleable by practice and effort; whether they thought they would enjoy 

learning math and reading, and whether they thought they would be good at 

those tasks. Children received instructive feedback to use the whole scale 

when responding to the practice questions only. Scores on each trial ranged 

from -2 to +2 (chance = 0). Children performed extremely close to 0 on all 

measures of this task, and this task also showed low test-retest reliability 

(Table S15). Accordingly, we did not use this task in any analyses beyond 

those that were pre-specified. This measure was presented at baseline and at 

the first endline.  

10.  Executive Function (73; Fig. S18): Children were presented with 4 blocks of 

20 trials. In block 1, children saw a purple cartoon face appear on the left or 

right of a crosshair at the center of the screen. Children were instructed to 

press the key on the same side as the purple face. In block 2, children saw a 

green cartoon face appear on the left or right of the crosshair. They were 

instructed to press the key on the opposite side of the green face. Blocks 3 and 

4 presented children with both faces in a semi-random order; they were 

instructed to hit the key on the same side as the purple face and on the 

opposite side of the green face. All blocks presented equal numbers of correct 
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left-side and right-side responses. Mixed blocks also presented the two faces 

equally often and presented approximately equivalent numbers of trials 

presenting a change in task, a change in response, both changes, or neither 

change, relative to the previous trial (following 73). In all blocks, faces 

appeared for 2500ms and then disappeared, leaving 500ms of a blank screen. 

Children could respond anytime in the total 3000ms time window. Prior to 

blocks 1, 2, and 3, children completed practice blocks of 4 trials. If children 

got two or more of those practice trials incorrect, then the practice block was 

repeated. If children responded to the same side 6 times in a row during the 

test, then the practice for that block appeared again, and children could not 

resume the test until they got at least three of those practice questions correct. 

This was the only assessment in which the children themselves pressed the 

keys to indicate their responses (chance = 50%). Several outcome measures 

were pre-specified for this test (Table S14), but our main outcome focused on 

the percentage of correct responding on blocks 2-4. This measure was 

presented at baseline and at the first endline.  

11.  Word/Letter Identification (67; Fig. S19): Following the method of test 2, 

children were presented with 6 words or letters in a 2 x 3 grid on the screen, 

accompanied by verbal presentation of one letter or word (chance = 17%). 

They were tested on three words or letters with each grid. Children completed 

one practice trial in English (probing their recognition of “O” among an array 

of non-letter symbols), one in Hindi (probing their recognition of the Hindi 

letter for “sha” among an array of non-letter symbols), and they received 
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corrective feedback on these trials. The test was given to all children in two 

languages, English followed by Hindi, at endline 3 only (see Fig. S19 for the 

test trial displays and questions). 

12.  ASER Reading Test (3; Fig. S20): This test is based on the Annual Status of 

Education Report (ASER) standard reading test which has been conducted 

throughout the rural districts of India since 2005. It was conducted in English 

and then in Hindi. This test classifies children in one of 5 competency levels: 

“Nothing level” (not able to read words or letters), “Letter level” (able to read 

letters), “Word level” (able to read words), “Paragraph level” (able to read a 

simple set of sentences), or “Story level” (able to read a short and very simple 

story). Children were tested for competency starting at the paragraph level. If 

children were unsuccessful at the paragraph level test (i.e., not able to read the 

paragraph comfortably with fewer than three mistakes), then they were then 

tested at the word-level. If successful at the word-level (able to read at least 

four out of five words with ease), they would be marked as at “Word level.” If 

unsuccessful, the child would be tested at the letter-level. If successful at the 

letter-level (able to identify at least 4 out of 5 letters with ease) the child 

would be placed at “Letter level.” If not, the child would be placed at 

“Nothing level.” For those initially successful in reading the paragraph, they 

would then be tested at the story-level. If successful at the story-level (able to 

read the story with three mistakes or fewer), they would be placed at “Story 

level.” If unsuccessful, the child would be placed at “Paragraph level.” 

Registered Analysis Plan 
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All analyses were set and registered prior to examination of the data. The permanent 

links for all three analysis plan documents (for endlines 1-3) are available online at: 

https://www.socialscienceregistry.org/trials/27 

All data and analysis scripts are available online at: 

http://dx.doi.org/10.7910/DVN/LCLKDT 

 

Supplementary Text 

Description of Fisher’s randomization inference 

Randomization inference is a way of testing for treatment effects based on 

Fisher’s (88, 89) method of estimating exact P-values for sharp null hypotheses (see 91, 

92 for further description). The null hypothesis under consideration is that each child’s 

outcome is completely unaffected by their treatment assignment. Under this assumption, 

the only randomness in a test statistic is from the random assignment of the treatment 

itself. Thus, it is possible to recover the true distribution of any test statistic under the null 

hypothesis by simply repeatedly reassigning a treatment to each child and then estimating 

what the test statistic would be with each treatment assignment. The resulting P-value 

represents the proportion of simulated statistics that have values at least as extreme as the 

value of the true statistic. 

We implement this procedure by first reassigning treatments using an original 

randomization code, repeated 10,000 times. Then for each iteration of the reassignment, 

we calculate the differences in mean performance for our three main outcomes (all math 
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tests, non-symbolic tests, and symbolic tests), for each endline, and for all endlines 

together, between the math and social treatments, the math and no-treatment, and the 

social and no-treatment. We use these differences to then calculate Wald statistics for the 

following hypotheses: 

1.   The children who received the math treatment performed equally to the 

children who received no treatment. 

2.   The children who received the math treatment performed equally to the 

children who received the social treatment. 

3.   The children who received the social treatment performed equally to 

children who received no treatment. 

For all Wald statistics, the variance-covariance matrix is estimated from the empirical 

covariance of the relevant, simulated differences. The results are presented in Table S2. 

Results from the analysis specification that did not include a baseline control 

Our main text presents the results from our primary regression framework, in which 

children’s baseline test scores were included in the specifications at each endline. Our 

analysis plan also called for a specification that did not account for this baseline 

performance. The two specifications reveal largely the same findings. The coefficients 

for our four main outcome measures (all math composite, non-symbolic composite, 

symbolic composite, and social composite; see main text) at each endline are presented in 

Table S7. We also provide individual test outcomes (math, social, language, and 

executive function) from this specification in Table S8. 
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 Additional tables (S9-S16) present the outcomes of other analyses that were 

called for in our analysis plan, including outcomes, for both specifications, on 

subsections of the Numerical Reasoning and Geometric Reasoning tests (Tables S9-S10), 

evaluations of the equality of effects between the math and social groups on tests in their 

respective domains (Table S11), treatment effect heterogeneity based on age, executive 

function, baseline performance (Table S12), and school enrollment (Table S13), 

treatment effects on alternative measures of the test of Executive Function (Table S14), 

treatment effects on the motivation outcomes (Table S15), and the impacts of age on 

children’s performance on all measures (Table S16).  
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Fig. S1. Numerical Comparison gameplay (left) and materials (right). Looking only at 
the front of a card (top right), children placed the card in the bin with the color of the 
more numerous dot array. Dot arrays were created with Panamath (82), a free software 
used for generating numerical stimuli. After sorting a deck of cards, children turned over 
the sorted cards (bottom right) to check their answers on the card backs (indicated by a 
large colored circle) while teachers gave optional feedback on the numerical values and 
difficulty levels of each card (lines and numerals).  
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Fig. S2. Numerical Addition materials. Looking only at the front of a folded card (top 
left), children saw a group of black dots. Children flipped the card to expose an inner fold 
(top middle), where they would see another group of black dots. Children would mentally 
add these groups of dots, flip the card to the back fold, and reveal groups of red and blue 
dots (top right). Dot arrays were adapted from those created by Panamath (82). Children 
would sort the card by the color of the correct sum. After sorting all of the cards in a 
deck, children would unfold the cards to check their answers (bottom right) while 
teachers gave optional feedback on the numerical values and difficulty levels of each card 
(lines and numerals) or the symbolic addition problem (bottom left).  
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Fig. S3. Geometric Deviant gameplay (left) and materials (right). Looking only at the 
front of 6 cards (top right), children picked out the one card that did not belong with the 
rest. The teacher or child then flipped the chosen card over to check the correctness of the 
response (indicated by the absence or presence of a smiley face) while teachers gave 
optional feedback about the geometric property that defined the deviant (indicated on the 
bottom left of each card back). 
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Fig. S4. Geometric Maps gameplay (left) and materials (right). Looking only at the front 
of a map (top right), children found the geometrically indicated location on a large mat on 
the floor. After they placed a token on that chosen location on the mat, the child then 
flipped the map over to check the correctness of the response (indicated by a 
corresponding or non-corresponding symbol) while teachers gave optional verbal 
feedback describing the location of the target.  
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Fig. S5. Emotion Comparison gameplay materials. Looking only at the front of a card 
(top), children placed the card in the bin with the background color of the happier face. 
The faces were obtained from Gao and Maurer (72), who adapted them from the face 
battery created by Tottenham et al. (83). After sorting a deck of cards, children turned 
over the sorted cards (bottom) to check their answers on the card backs (indicated by a 
large colored circle) while teachers gave optional feedback on the relative happiness of 
the faces on each card (lines and pictures) The length of the line presented before the 
picture represents the emotion’s intensity.  
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Fig. S6. Emotion Averaging materials. Looking only at the front of a folded card (top 
left), children saw one face. Children flipped the card to expose an inner fold (top 
middle), where they would see another face. Children would mentally average the 
expressions of these faces, flip the card to the back fold, and reveal one face with a red 
background and one face with a blue background (top right). Children would sort the card 
by the background color of face displaying the average emotion of the previously viewed 
faces. The faces were obtained from Gao and Maurer (72), who adapted them from the 
face battery created by Tottenham et al. (83). The faces have been pixelated for display 
purposes only; children played this game with the non-pixelated faces. After sorting all of 
the cards in a deck, children would unfold the cards to check their answers (bottom right) 
while teachers gave optional feedback on the intensities of the expressions, the difficulty 
level of each card (lines and pictures), and the schematic representation of the averaging 
problem (bottom left). Faces are centered on the location of the line to indicate the 
emotion’s intensity.   
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Fig. S7. Emotion Deviant materials. Looking only at the front of 6 cards (top), children 
picked out the one card that did not belong with the rest. The teacher or child then flipped 
the chosen card over to check the correctness of the response (indicated by the absence or 
presence of a smiley face) while teachers gave optional feedback about the expression 
that defined the deviant (indicated by a letter on the bottom left of each card back). The 
faces were obtained from Gao and Maurer (72), who adapted them from the face battery 
created by Tottenham et al. (83). They have been pixelated for display purposes only; 
children played this game with the non-pixelated faces.  
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Fig. S8. Gaze Maps gameplay (left) and materials (right). Looking only at the front of a 
map (top right), children found the indicated location on a large mat on the floor by 
following the gaze of a cartoon face to a dot on the map. After they placed a token on that 
chosen location on the mat, the child then flipped the map over to check the correctness 
of the response (indicated by a colored circle) while teachers gave optional verbal 
feedback describing the location of the target.  
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Fig. S9. A sample screen shot for Numerical Sensitivity assessment. Dot arrays were 
generated with the Panamath software (82). 
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Fig. S10. Prompts and screen shots for the Number Words and Symbols assessment at (A) 
baseline and endline 1, (B) endline 2, and (C) endline 3.  
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Fig. S11. Prompts and screen shots for the Numerical Reasoning assessment at (A) 
endline 1, (B) endline 2, and (C) endline 3. 
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Fig. S12. Screen shots for the Geometric Sensitivity assessment at (A) baseline and 
endline 1, (B) endline 2, and (C) endline 3. 
  



 
 

39 
 

 
Fig. S13. Prompts and screen shots for the Shape Names assessment at (A) baseline and 
endline 1, (B) endline 2, and (C) endline 3.  
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Fig. S14. Prompts and screen shots for the Geometric Reasoning assessment at (A) 
endline 2 and (B) endline 3.  



 
 

41 
 

Fig. S15. Screen shots for the Gaze Sensitivity assessment at (A) baseline and endline 1, 
(B) endline 2, and (C) endline 3.
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Fig. S16. Prompts and screen shots for the Emotion Words assessment at (A) endline 2 
and (B) endline 3. 
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Fig. S17. Prompts and a screen shot of the scale used for the Motivation Assessment.  
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Fig. S18. Prompts and sample screen shots for the Executive Function assessment. 
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Fig. S19. Prompts and screen shots for the English (A) and Hindi (B) Word/Letter 
Identification assessment at endline 3. 
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Fig. S20. Prompts and screen shots for ASER in English (A) and Hindi (B). The story 
level for each language is displayed at the top, followed by the paragraph level (where the 
test began), the word level, and the letter level.  
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A.   Attrition Balance by Endline 

 

 
B. Attrition by All Endlines 

 
Table S1. Evaluation of the attrition characteristics for each of the groups in the study. 
(A) There were no significant differences across treatment groups in the treatment 
assignment or in the demographic variables of those who dropped out of the study and 
those who completed the assessments at each time point. There were also no considerable 
differences across treatment groups in attrited children’s baseline test scores at each time 
point. (B) There were no significant differences across treatment groups in the 
demographic variables, treatment assignments, or baseline test scores of those who 
completed all endline assessments and those who did not. P-values are derived from t-
tests of joint equality of individual test means from surveyed versus attritted children 
(with standard errors clustered at the school level). A Chi-Squared Test of joint equality 
across all measures for the surveyed and attrited children also reveals no difference. *P < 
0.05, **P < 0.01, ***P < 0.001  

Endline 1 Endline 2 Endline 3

Attrited Surveyed P-Value Attrited Surveyed P-Value Attrited Surveyed P-Value

Treatment

Math 0.34 0.35 0.950 0.31 0.35 0.472 0.31 0.35 0.357

Social 0.38 0.32 0.400 0.34 0.32 0.790 0.39 0.31 0.104

Demographics

Age (Months) 58.48 58.77 0.848 58.63 58.77 0.880 58.47 58.80 0.662

Female 0.57 0.54 0.647 0.56 0.54 0.573 0.57 0.54 0.299

Test Scores (Proportion Correct)

Numerical Sensitivity 0.58 0.56 0.381 0.57 0.56 0.261 0.57 0.56 0.185

Geometric Sensitivity 0.22 0.22 0.574 0.23 0.22 0.325 0.22 0.22 0.978

Number Words and Symbols 0.45 0.45 0.938 0.47 0.45 0.494 0.46 0.45 0.685

Shape Words 0.38 0.41 0.326 0.40 0.41 0.522 0.41 0.41 0.763

Gaze Sensitivity 0.22 0.23 0.661 0.22 0.23 0.750 0.23 0.22 0.729

Executive Function 0.53 0.52 0.551 0.54 0.52 0.266 0.54 0.52 0.049

Observations/Joint Test 88 1452 0.832 201 1339 0.551 240 1300 0.401

Attrited Surveyed P-Value

Treatment

Math 0.31 0.35 0.356

Social 0.36 0.32 0.298

Demographics

Age (Months) 58.95 58.70 0.719

Female 0.56 0.54 0.445

Test Scores (Proportion Correct)

Numerical Sensitivity 0.57 0.56 0.158

Geometric Sensitivity 0.22 0.22 0.907

Number Words and Symbols 0.46 0.45 0.607

Shape Words 0.41 0.41 0.975

Gaze Sensitivity 0.23 0.22 0.699

Executive Function 0.53 0.52 0.152

Observations/Joint Test 307 1233 0.826
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Table S2: Randomization Inference P-Values. Treatment assignment was randomly 
reassigned using an original randomization code, repeated 10,000 times. A Wald test 
statistic containing the constraints indicated in the panel label, for all of the relevant tests 
shown in the table columns, was computed for each iteration of the reassignment using a 
common variance-covariance matrix estimated from the realized differences in children’s 
performance. The true statistic was then compared to the distribution induced by the re-
randomization to generate P-values.  
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Table S3. Coefficients from a linear regression model estimated using Ordinary Least 
Squares, controlling for age, gender, and baseline tests scores on the executive function 
measure or baseline symbolic test scores for the language outcome measures. The 
executive function measure was only administered at the baseline and at the first endline. 
The language measures were only administered at the third endline. The first two rows 
for each endline panel compare math and social treatments to no treatment (respectively), 
the third row indicates the results of a two-sided test of equality between the math and 
social coefficients, and the fourth row presents the no treatment’s mean performance. 
Standard errors (in parentheses) are clustered at the school level. *P < 0.05, **P < 0.01, 
***P < 0.001  
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Table S4. Coefficients from a linear regression model estimated using Ordinary Least 
Squares, controlling for age, gender, and baseline tests scores on the individual tests all 
three endlines. The first two rows for each endline panel compare math and social 
treatment to no treatment (respectively), the third row indicates the results of a two-sided 
test of equality between the math and social coefficients, and the fourth row presents the 
no treatment’s mean performance. Standard errors (in parentheses) are clustered at the 
school level. *P < 0.05, **P < 0.01, ***P < 0.001  

Geometric
Sensitivity

Numerical
Sensitivity

Number Words
and Symbols

Shape
Names

Numerical
Reasoning

Geometric
Reasoning

Gaze
Sensitivity

Emotion
Words

Endline 1

Math 0.1046∗∗∗ 0.0175∗ 0.0365∗ 0.0588∗∗ 0.0072 0.0245
(0.0132) (0.0074) (0.0178) (0.0188) (0.0126) (0.0138)

Social 0.0341∗∗ 0.0139 0.0297 0.0188 −0.0042 0.0899∗∗∗
(0.0105) (0.0075) (0.0168) (0.0187) (0.0123) (0.0180)

Math-Social P-Value 0.0000 0.6466 0.7262 0.0248 0.3449 0.0006
Control Mean 0.2540 0.6071 0.5901 0.5159 0.6131 0.2664

Endline 2

Math 0.0478∗∗∗ 0.0334∗∗ 0.0013 0.0079 0.0006 0.0076 0.0109 −0.0001
(0.0131) (0.0109) (0.0215) (0.0140) (0.0121) (0.0123) (0.0183) (0.0198)

Social 0.0002 0.0060 0.0084 −0.0002 0.0022 −0.0052 0.0401∗ 0.0295
(0.0134) (0.0102) (0.0215) (0.0127) (0.0116) (0.0129) (0.0201) (0.0183)

Math-Social P-Value 0.0004 0.0061 0.7466 0.5631 0.8927 0.3145 0.1330 0.1084
Control Mean 0.2964 0.6678 0.5576 0.4513 0.6631 0.4777 0.3729 0.5000

Endline 3

Math 0.0704∗∗∗ 0.0229∗ −0.0112 0.0215 −0.0017 0.0184 0.0207 −0.0141
(0.0175) (0.0099) (0.0228) (0.0168) (0.0130) (0.0145) (0.0213) (0.0128)

Social 0.0206 0.0036 0.0180 0.0083 0.0032 0.0171 0.0558∗ −0.0002
(0.0175) (0.0110) (0.0213) (0.0152) (0.0126) (0.0145) (0.0231) (0.0126)

Math-Social P-Value 0.0080 0.0576 0.1605 0.3941 0.7041 0.9330 0.1529 0.3046
Control Mean 0.4106 0.6824 0.6825 0.5844 0.7276 0.6522 0.5065 0.3276
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Table S5. Coefficients from a linear regression model estimated using Ordinary Least 
Squares and controlling for age and gender illustrate the intertemporal relations across 
children in the no-treatment control condition between the same tests at baseline and 
across all three endlines.  

Executive
Function

Geometric
Intruder

Numerical
Sensitivity

Number Words
and Symbols

Shape
Names

Numerical
Reasoning

Geometric
Reasoning

Gaze
Sensitivity

Emotion
Words

Endline 1

Baseline 0.3838∗∗∗ 0.3606∗∗∗ 0.2963∗∗∗ 0.5977∗∗∗ 0.2132∗∗∗ 0.3175∗∗∗
(0.0376) (0.0408) (0.0634) (0.0318) (0.0461) (0.0469)

Endline 2

Baseline 0.3296∗∗∗ 0.1805∗∗ 0.5172∗∗∗ 0.1203∗∗ 0.3301∗∗∗
(0.0687) (0.0551) (0.0355) (0.0371) (0.0638)

Endline 1 0.3770∗∗∗ 0.3283∗∗∗ 0.6086∗∗∗ 0.1321∗∗∗ 0.3692∗∗∗ 0.4845∗∗∗
(0.0495) (0.0621) (0.0360) (0.0317) (0.0450) (0.0575)

Endline 3

Baseline 0.4054∗∗∗ 0.1241∗ 0.3547∗∗∗ 0.2184∗∗∗ 0.3613∗∗∗
(0.0645) (0.0605) (0.0361) (0.0533) (0.0725)

Endline 1 0.3638∗∗∗ 0.1303∗∗ 0.4660∗∗∗ 0.2398∗∗∗ 0.3465∗∗∗ 0.4825∗∗∗
(0.0510) (0.0489) (0.0355) (0.0421) (0.0382) (0.0641)

Endline 2 0.3408∗∗∗ 0.0925∗ 0.5866∗∗∗ 0.3113∗∗∗ 0.3037∗∗∗ 0.2546∗∗∗ 0.5398∗∗∗ 0.2162∗∗∗
(0.0659) (0.0400) (0.0372) (0.0522) (0.0504) (0.0734) (0.0496) (0.0358)
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A. Child level game play statistics 

 
 

Math Social P-Value

Numerical Comparison/Emotion Comparison

Number of games played per child 11.385 10.121 0.065
Number of hours played per child 5.28 4.80 0.166
Maximum level in play 1.816 1.758 0.567
Lowest maximum level reached 0 0
Highest maximum level reached 4 4
Number of children per game and condition 486 454

Numerical Addition/Emotion Averaging

Number of games played per child 11.783 8.423 0.000
Number of hours played per child 5.41 4.58 0.014
Maximum level in play 1.185 1.171 0.852
Lowest maximum level reached 0 0
Highest maximum level reached 2 2
Number of children per game and condition 438 404

Number Line/Gaze Line

Number of games played per child 9.480 5.554 0.000
Number of hours played per child 4.97 4.31 0.031
Maximum level in play 1.507 1.291 0.003
Lowest maximum level reached 1 1
Highest maximum level reached 4 2
Children per treatment group 442 395

Geometric Deviant/Emotion Deviant

Number of games played per child 8.162 7.668 0.310
Number of hours played per child 5.04 4.69 0.274
Maximum level in play 1.599 1.502 0.267
Lowest maximum level reached 0 0
Highest maximum level reached 3 3
Number of children per game and condition 480 443

Geometric Maps/Gaze Map

Number of games played per child 8.281 7.632 0.232
Number of hours played per child 4.79 4.37 0.222
Maximum level in play 1.611 1.624 0.884
Lowest maximum level reached 1 1
Highest maximum level reached 4 3
Number of children per game and condition 477 440
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B. Proportions of Schools Reaching Each Level by Game 

 

 
C. Progression of Student’s Scores During Level 1 

 
Table S6. (A) A summary of gameplay data collected by the process monitors. Both the 
math and social games were played regularly and children progressed through the levels. 
In some cases, a particular math game was played more often than the corresponding 
social game. (B) Proportions of schools reaching each level of each game. The first row 
in each panel shows the proportion of math-games preschools who completed the given 
level, and the second row shows the proportion of social-games preschools who reached 
the given level. The third row presents the P-value from a two-sided test of equality of 
the levels achieved between the two groups. (Note that some the P-values are not 
computed either because the data are identical between the math and social groups or 
because neither group reached a particular level). (C) The average scores at the beginning 
and end of level one. The first panel shows children’s average scores for the first two 
times they played level one. The second panel shows children’s average scores for the 
last two times they played level one. The first row of each panel shows the average score 
for the math games group and the second row shows the average score for the social 
games group. Standard errors (in parentheses) are clustered at the school level. 

Numerical Comparison/
Emotion Comparison

Numerical Addition/
Emotion Averaging

Geometric Deviant/
Emotion Deviant

Geometric Maps/
Gaze Map

Number Line/
Gaze Line All Games

Reached Level 0

Math 1.000 1.000 1.000 1.000 1.000 1.000

Social 1.000 1.000 1.000 1.000 1.000 1.000

P-Value 1.000 NA 1.000 1.000 NA 1.000

Reached Level 1

Math 1.000 1.000 1.000 1.000 1.000 1.000

Social 1.000 0.986 1.000 1.000 1.000 0.986

P-Value 1.000 0.319 1.000 1.000 NA 0.481

Reached Level 2

Math 0.843 0.357 0.714 0.686 0.657 0.257

Social 0.786 0.414 0.657 0.671 0.400 0.214

P-Value 0.398 0.491 0.476 0.859 0.002 0.560

Reached Level 3

Math 0.200 0.000 0.129 0.129 0.014 0.000

Social 0.200 0.000 0.057 0.057 0.000 0.000

P-Value 1.000 NA 0.146 0.146 0.319 NA

Reached Level 4

Math 0.043 0.000 0.000 0.014 0.014 0.000

Social 0.071 0.000 0.000 0.000 0.000 0.000

P-Value 0.468 NA NA 0.317 0.319 NA

Numerical Comparison/
Emotion Comparison

Numerical Addition/
Emotion Averaging

Geometric Deviant/
Emotion Deviant

Geometric Maps/
Gaze Map

Number Line/
Gaze Line

First Two Times Playing

Math 0.871 0.613 0.737 0.611 0.750
(0.010) (0.016) (0.017) (0.018) (0.021)

Social 0.902 0.689 0.756 0.788 0.799
(0.011) (0.016) (0.017) (0.018) (0.017)

Last Two Times Playing

Math 0.888 0.667 0.791 0.767 0.850
(0.009) (0.015) (0.014) (0.017) (0.021)

Social 0.930 0.747 0.854 0.878 0.868
(0.011) (0.015) (0.014) (0.014) (0.013)
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Table S7. Main outcomes without a baseline control. Coefficients from a linear 
regression model estimated using Ordinary Least Squares, controlling for age and gender 
on each of the four main outcomes at each of the three endlines. The first two rows for 
each endline panel compare math and social treatments to no treatment (respectively), the 
third row indicates the results of a two-sided test of equality between the math and social 
coefficients, and the fourth row presents the no treatment’s mean performance. Standard 
errors (in parentheses) are clustered at the school level. *P < 0.05, **P < 0.01, ***P < 
0.001  

All Math All Non-symbolic
Math

All Symbolic
Math All Social

Endline 1

Math 0.2263∗∗∗ 0.4174∗∗∗ 0.0995 0.0975
(0.0528) (0.0617) (0.0578) (0.0717)

Social 0.0816 0.1729∗∗∗ 0.0212 0.4356∗∗∗
(0.0518) (0.0502) (0.0612) (0.0936)

Math-Social P-Value 0.0103 0.0002 0.1881 0.0005
Control Mean 0.2832 0.3084 0.2658 0.1771

Endline 2

Math 0.0871 0.2790∗∗∗ −0.0089 0.0093
(0.0548) (0.0678) (0.0569) (0.0782)

Social −0.0006 0.0279 −0.0149 0.1560
(0.0554) (0.0658) (0.0580) (0.0808)

Math-Social P-Value 0.1170 0.0003 0.9171 0.0510
Control Mean 0.2972 0.6737 0.1089 0.3548

Endline 3

Math 0.1211 0.3222∗∗∗ 0.0207 −0.0030
(0.0619) (0.0821) (0.0608) (0.0788)

Social 0.0570 0.0878 0.0410 0.1329
(0.0604) (0.0815) (0.0598) (0.0836)

Math-Social P-Value 0.2820 0.0057 0.7253 0.1235
Control Mean 0.5956 1.1085 0.3390 0.6887
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Table S8. Individual test outcomes without a baseline control. Coefficients from a linear 
regression model estimated using Ordinary Least Squares, controlling for age and gender 
on the individual tests at each endline. The first two rows for each endline panel compare 
math and social treatments to no treatment (respectively), the third row indicates the 
results of a two-sided test of equality between the math and social coefficients, and the 
fourth row presents the no treatment’s mean performance. Standard errors (in 
parentheses) are clustered at the school level. *P < 0.05, **P < 0.01, ***P < 0.001 
  

Executive
Function

Geometric
Sensitivity

Numerical
Sensitivity

Number Words
and Symbols

Shape
Names

Numerical
Reasoning

Geometric
Reasoning

Gaze
Sensitivity

Emotion
Words

ASER
Hindi

Point to
Hindi
Word

ASER
English

Point to
English
Word

Endline 1

Math 0.0102 0.1048∗∗∗ 0.0181∗ 0.0160 0.0563∗∗ 0.0028 0.0195
(0.0127) (0.0135) (0.0082) (0.0258) (0.0197) (0.0128) (0.0143)

Social 0.0075 0.0351∗∗ 0.0151 0.0105 0.0172 −0.0073 0.0871∗∗∗
(0.0139) (0.0108) (0.0082) (0.0249) (0.0198) (0.0129) (0.0187)

Math-Social P-Value 0.8507 0.0000 0.7129 0.8256 0.0353 0.4435 0.0005
Control Mean 0.6065 0.2540 0.6071 0.5901 0.5159 0.6131 0.2664

Endline 2

Math 0.0477∗∗∗ 0.0325∗∗ −0.0216 0.0070 −0.0066 0.0058 0.0061 −0.0028
(0.0137) (0.0113) (0.0288) (0.0148) (0.0133) (0.0133) (0.0191) (0.0199)

Social 0.0012 0.0065 −0.0068 −0.0008 −0.0008 −0.0053 0.0377 0.0280
(0.0140) (0.0107) (0.0284) (0.0136) (0.0132) (0.0136) (0.0205) (0.0187)

Math-Social P-Value 0.0006 0.0116 0.5811 0.5990 0.6654 0.4117 0.1060 0.0950
Control Mean 0.2964 0.6678 0.5576 0.4513 0.6631 0.4777 0.3729 0.5000

Endline 3

Math 0.0708∗∗∗ 0.0230∗ −0.0222 0.0217 −0.0062 0.0182 0.0158 −0.0152 −0.0871 −0.0216 −0.0665 −0.0162
(0.0186) (0.0102) (0.0272) (0.0175) (0.0151) (0.0154) (0.0217) (0.0132) (0.0792) (0.0296) (0.0530) (0.0215)

Social 0.0214 0.0048 0.0094 0.0091 0.0020 0.0180 0.0542∗ −0.0009 −0.0442 0.0055 −0.0545 −0.0090
(0.0182) (0.0114) (0.0255) (0.0164) (0.0149) (0.0160) (0.0237) (0.0131) (0.0758) (0.0292) (0.0510) (0.0207)

Math-Social P-Value 0.0090 0.0877 0.1975 0.4425 0.5835 0.9942 0.1201 0.3027 0.5233 0.3311 0.7957 0.7299
Control Mean 0.4106 0.6824 0.6825 0.5844 0.7276 0.6522 0.5065 0.3276 0.9128 0.5654 0.6518 0.5245
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Table S9. Subset outcomes for Numerical Reasoning and Geometric Reasoning. 
Coefficients from a linear regression model estimated using Ordinary Least Squares, 
controlling for age, gender, and a proxy for baseline performance on subsections of the 
Numerical Reasoning and Geometric Reasoning tests. During endline 1, a Z-score of the 
performance on all math tests was used a proxy for baseline performance. For the other 
two endlines, a Z-score of all of the tests in the same domain as the outcome (either 
number or geometry) present at baseline were included as a baseline proxy. The first two 
rows for each endline panel compare math and social treatments to no treatment 
(respectively), the third row indicates the results of a two-sided test of equality between 
the math and social coefficients, and the fourth row presents the no-treatment’s mean 
performance. Standard errors (in parentheses) are clustered at the school level. The first 
column’s dependent variable is the score on the Numerical Reasoning test recalculated so 
that only verbal answers are counted instead of accepting either a verbal or non-verbal 
response. The columns that follow under “Numerical Reasoning” indicate subgroups of 
questions in that were forced-choice, forced-choice addition, or open-ended. The columns 
under “Geometric Reasoning” indicate subgroups of questions that addressed “corner or 
side” properties of figures or “shapes and lines” properties of figures. *P < 0.05, **P < 
0.01, ***P < 0.001  

Numerical Reasoning Geometric Reasoning

Scoring Only
Verbal Responses

Forced
Choice

Forced Choice
Addition Open-ended Corners and

Sides
Shapes and

Lines

Endline 1

Math 0.0154
(0.0129)

Social −0.0010
(0.0120)

Math-Social P-Value 0.1874
Control Mean 0.5842

Endline 2

Math −0.0104 0.0027 0.0094 −0.0007 0.0159
(0.0170) (0.0155) (0.0162) (0.0120) (0.0166)

Social −0.0074 0.0103 0.0038 −0.0054 −0.0051
(0.0187) (0.0150) (0.0167) (0.0131) (0.0170)

Math-Social P-Value 0.8756 0.6281 0.7350 0.7232 0.2061
Control Mean 0.7414 0.6695 0.5782 0.4258 0.5297

Endline 3

Math −0.0040 −0.0026 0.0163 0.0174
(0.0170) (0.0160) (0.0194) (0.0161)

Social −0.0020 0.0051 0.0114 0.0198
(0.0158) (0.0160) (0.0200) (0.0159)

Math-Social P-Value 0.8999 0.6279 0.8081 0.8896
Control Mean 0.7414 0.6695 0.4258 0.5297
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Table S10. Subset outcomes for Numerical Reasoning and Geometric Reasoning without 
a baseline control. Coefficients from a linear regression model estimated using Ordinary 
Least Squares, controlling for age and gender on subsections of the Numerical Reasoning 
and Geometric Reasoning tests. The first two rows for each endline panel compare math 
and social treatments to no treatment (respectively), the third row indicates the results of 
a two-sided test of equality between the math and social coefficients, and the fourth row 
presents the no treatment’s mean performance. Standard errors (in parentheses) are 
clustered at the school level. The first column’s dependent variable is the score on the 
Numerical Reasoning test recalculated so that only verbal answers are counted instead of 
accepting either a verbal or non-verbal response. The columns that follow under 
“Numerical Reasoning” indicate subgroups of questions in that were forced-choice, 
forced-choice addition, or open-ended. The columns under “Geometric Reasoning” 
indicate subgroups of questions that addressed “corner or side” properties of figures or 
“shapes and lines” properties of figures. *P < 0.05, **P < 0.01, ***P < 0.001  

Numerical Reasoning Geometric Reasoning

Scoring Only
Verbal Responses

Forced
Choice

Forced Choice
Addition Open-ended Corners and

Sides
Shapes and

Lines

Endline 1

Math 0.0113
(0.0125)

Social −0.0031
(0.0127)

Math-Social P-Value 0.2708
Control Mean 0.5842

Endline 2

Math −0.0204 −0.0038 0.0045 −0.0020 0.0136
(0.0187) (0.0169) (0.0162) (0.0127) (0.0177)

Social −0.0116 0.0076 0.0017 −0.0055 −0.0052
(0.0212) (0.0161) (0.0170) (0.0135) (0.0177)

Math-Social P-Value 0.6710 0.4915 0.8683 0.8001 0.2825
Control Mean 0.7414 0.6695 0.5782 0.4258 0.5297

Endline 3

Math −0.0093 −0.0065 0.0160 0.0173
(0.0197) (0.0168) (0.0206) (0.0166)

Social −0.0034 0.0041 0.0126 0.0204
(0.0183) (0.0171) (0.0221) (0.0164)

Math-Social P-Value 0.7473 0.5424 0.8739 0.8544
Control Mean 0.7414 0.6695 0.4258 0.5297
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Table S11. Coefficients from a linear regression model estimated using Ordinary Least 
Squares, controlling for age, gender, and, where indicated, baseline performance, indicate 
the relative gains in geometric and social outcomes across treatment groups. During 
endlines 1 and 2, the outcome variables were the difference between the percent correct 
on either Geometric Sensitivity (for the geometry outcome) or Gaze Sensitivity (for the 
social outcome) at baseline and at a given endline. During the third endline, the outcome 
variables were the average of the Z-scores on the tests of Geometric Sensitivity and Shape 
Names (for the geometry outcome) and Gaze Sensitivity and Emotion Words (for the 
social outcome). The Z-scores were normalized to the control group’s performance at 
baseline where possible and to the concurrent control group’s performance in all other 
cases. A Z-score of the baseline performance on Gaze Sensitivity was used as a proxy for 
the baseline performance on the social outcome at endline 3, since this was the first 
endline to include the Emotion Words test. The first two rows for each endline panel 
compare math and social treatments to no treatment (respectively), the third row indicates 
the results of a two-sided test of joint equality for the math coefficient from the model 
with a geometry outcome as the dependent variable and the social coefficient from the 
model with a social outcome as the dependent variable, and the fourth row presents the 
no treatment’s mean performance. Standard errors (in parentheses) are clustered at the 
school level. *P < 0.05, **P < 0.01, ***P < 0.001 
  

No Baseline Control Baseline Control

Geometry Social Geometry Social

Endline 1
Math 0.1046∗∗∗ 0.0370∗ 0.1047∗∗∗ 0.0245

(0.0157) (0.0164) (0.0132) (0.0137)

Social 0.0319∗ 0.0969∗∗∗ 0.0342∗∗ 0.0899∗∗∗
(0.0137) (0.0195) (0.0105) (0.0180)

Equal Effect P-Value 0.7547 0.4902
Control Mean 0.0409 0.0338 0.0409 0.0338

Endline 2

Math 0.0502∗∗ 0.0245 0.0483∗∗∗ 0.0110
(0.0158) (0.0196) (0.0132) (0.0183)

Social −0.0001 0.0471∗ 0.0008 0.0401∗
(0.0159) (0.0224) (0.0134) (0.0201)

Equal Effect P-Value 0.9077 0.7022
Control Mean 0.0831 0.1404 0.0831 0.1404

Endline 3

Math 0.2822∗∗ −0.0030 0.2853∗∗∗ 0.0123
(0.0857) (0.0788) (0.0774) (0.0760)

Social 0.0905 0.1329 0.0838 0.1389
(0.0834) (0.0836) (0.0751) (0.0802)

Equal Effect P-Value 0.1346 0.1349
Control Mean 1.0219 0.6887 1.0219 0.6887
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Table S12. Heterogeneity effects of treatment based on age and performance on the test 
of executive function. Coefficients from a linear regression model estimated using 
Ordinary Least Squares, controlling for age, gender, and, where indicated, baseline 
performance describe treatment-effect heterogeneity. The outcome in all models is the 
math composite at its respective endline. The “Age” and “Executive Function” columns 
include that variable’s main effect and interaction with the math treatment. At the second 
endline, the Executive Function measure is an average of the Z-scores for task switching 
and response switching, and at the third endline, the measure is percentage correct (see 
analysis plan). In the first endline analysis plan, we did not specify this heterogeneity 
analysis, so here we use the Executive Function measure at the second endline for 
consistency. For the remaining columns, the sample was first split into terciles based on 
baseline performance on the overall math composite, and then the model was separately 
estimated for each tercile. Standard errors (in parentheses) are clustered at the school 
level. *P < 0.05, **P < 0.01, ***P < 0.001  
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Table S13. Heterogeneity effects of treatment based on school enrollment. Coefficients 
from a linear regression model estimated using Ordinary Least Squares, controlling for 
age, gender, and, where indicated, baseline performance describe treatment-effect 
heterogeneity. The outcome in the first column is an indicator variable for school 
enrollment. This column shows that our two treatment conditions did not affect children’s 
school enrollment, and it reduces the concern that children’s enrollment status might be 
endogenous to their treatment. The outcomes in all remaining models are either the 
overall math composite or the symbolic composite (as indicated). The model is estimated 
either on the subsample of children enrolled or not enrolled in school. For the first 
endline panel, enrollment at the second endline is used to divide the sample. Standard 
errors (in parentheses) are clustered at the school level. *P < 0.05, **P < 0.01, ***P < 
0.001  
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Table S14. Alternative Executive Function effects for endline 1 (73). Coefficients from a 
linear regression model estimated using Ordinary Least Squares, controlling for age, 
gender, and, where indicated, baseline performance on alternative outcomes from the 
Executive Function test. The outcome in the first column is the difference between the 
percentage correct on the first and second block of trials. The outcome in the second 
column is the difference between the percentage correct on the single-task blocks and the 
combined-task blocks. The outcome in the third column is the Z-score of percentage 
correct on all blocks, normalized to the baseline no-treatment control group’s 
performance. The outcome in the fourth column is the difference in the median response 
times between the first and second blocks. The fifth column is the difference in the 
median response times between the single-task blocks and the combined-task blocks. The 
outcome in the sixth column is the negative median response time on all blocks, and the 
outcome in the final column is an average of the Z-scores of the percentage correct and 
negative median response time on all blocks. The two rows for each specification panel 
compare math and social treatments to no treatment (respectively). Standard errors (in 
parentheses) are clustered at the school level. *P < 0.05, **P < 0.01, ***P < 0.001 
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A. Treatment Effects 

 

 
B. Test-Retest Reliability 

 
Table S15. Motivation effects from endline 1. (A) Coefficients from a linear regression 
model estimated using Ordinary Least Squares, controlling for age, gender, and, where 
indicated, baseline performance on the motivation outcomes. The outcomes are Z-scores 
of the responses to subsets of the motivation questions asked at baseline and at endline 1. 
The two rows for each specification panel compare math and social treatments to no 
treatment (respectively). (B) Coefficients from a linear regression model estimated using 
Ordinary Least Squares controlling for age and gender. The outcomes are the Z-scores of 
responses to subsets of the motivation questions and the predictors are the same Z-scores 
measured at baseline. Standard errors (in parentheses) are clustered at the school level. 
*P < 0.05, **P < 0.01, ***P < 0.001 
  

Increased School
Enjoyment

Motivated to
Practice Math

Motivated to
Practice Reading

Motivated to
Practice Math
or Reading

Baseline 0.0911 0.1116∗ 0.1257∗ 0.1338∗∗
(0.0553) (0.0451) (0.0477) (0.0436)
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Table S16. Impacts of age on children’s performance evaluated by coefficients from a 
linear regression model estimated using Ordinary Least Squares and controlling for 
treatment status and gender. The outcomes are percentage correct on each test. The first 
row of every panel shows the effect of age on the assessment, and the second row shows 
the mean of the outcome variable in the control group. Standard errors (in parentheses) 
are clustered at the school level. *P < 0.05, **P < 0.01, ***P < 0.001 
  

Executive
Function

Geometric
Sensitivity

Numerical
Sensitivity

Number Words
and Symbols

Shape
Names

Numerical
Reasoning

Geometric
Reasoning

Gaze
Sensitivity

Emotion
Words

ASER
Hindi

Point to
Hindi
Word

ASER
English

Point to
English
Word

Endline 1

Age in Months at 0.0043∗∗∗ 0.0039∗∗∗ 0.0023∗∗∗ 0.0093∗∗∗ 0.0034∗∗∗ 0.0050∗∗∗ 0.0051∗∗∗
Time of Test (0.0006) (0.0005) (0.0005) (0.0008) (0.0007) (0.0006) (0.0007)

Control Mean 0.6065 0.2540 0.6071 0.5901 0.5159 0.6131 0.2664

Endline 2

Age in Months at 0.0045∗∗∗ 0.0021∗∗∗ 0.0094∗∗∗ 0.0026∗∗∗ 0.0051∗∗∗ 0.0039∗∗∗ 0.0056∗∗∗ 0.0034∗∗∗
Time of Test (0.0006) (0.0004) (0.0011) (0.0005) (0.0006) (0.0006) (0.0007) (0.0006)

Control Mean 0.2964 0.6678 0.5576 0.4513 0.6631 0.4777 0.3729 0.5000

Endline 3

Age in Months at 0.0063∗∗∗ 0.0028∗∗∗ 0.0070∗∗∗ 0.0030∗∗∗ 0.0056∗∗∗ 0.0043∗∗∗ 0.0075∗∗∗ 0.0010 0.0154∗∗∗ 0.0059∗∗∗ 0.0070∗∗∗ 0.0039∗∗∗
Time of Test (0.0008) (0.0005) (0.0009) (0.0006) (0.0007) (0.0006) (0.0008) (0.0005) (0.0024) (0.0009) (0.0016) (0.0007)

Control Mean 0.4106 0.6824 0.6825 0.5844 0.7276 0.6522 0.5065 0.3276 0.9128 0.5654 0.6518 0.5245
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Table S17. Game progression specifications for levels 1-5 of the Math and Social 
comparison games. For Numerical Comparison, the table presents the median and range 
of ratios of the larger to the smaller number of dots. For Emotion Comparison, the table 
presents the median and range of differences between the intensities of happiness in the 
happier and the less happy face.  

Level 1 Level 2 Level 3 Level 4 Level 5

Math Numerical median: 2.00 median: 1.75 median: 1.50 median: 1.33 median: 1.25
Comparison range: 3.00-1.50 range: 3.00-1.33 range: 3.00-1.25 range: 2.67-1.20 range: 3.00-1.17

Social Emotion median: 65% median: 55% median: 40% median: 30% median: 20%
Comparison range: 95%-40% range: 85%-30% range: 85%-20% range: 80%-15% range: 80%-10%
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Table S18. Game progression specifications for levels 1-5 of the Math and Social 
addition/averaging games. The measures describe the two test displays. For Numerical 
Addition, they give the median and range of ratios distinguishing the correct sum from 
the distracter. For Emotion Averaging, they give the median and range of differences 
between the intensities of the expressions in the correctly averaged face and the 
distracter.  

Level 1 Level 2 Level 3 Level 4 Level 5

Math Numerical median: 1.80 median: 1.50 median: 1.33 median: 1.25 median: 1.20
Addition range: 2.25-1.30 range: 2.07-1.24 range: 1.75-1.2 range: 1.70-1.17 range: 1.53-1.14

Social Emotion median: 60.5% median: 48% median: 39% median: 28% median: 25%
Averaging range: 82.5%-33% range: 78%-24% range: 71.5%-39% range: 70%-28% range: 65%-25%
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Table S19. Game progression specifications for levels 1-5 of the Math and Social line 
games. For the math game, the rows indicate, respectively, the number of spaces on the 
board, the number of shapes on each space (when two numbers are listed, e.g., 1-2 in 
Level 3, the number of shapes alternates per space), the number of dots on the spinner 
(e.g., two on one segment, three on another segment, and 4 on a third segment in Level 
3), and the number of shapes that can appear on each card. For the social game, the rows 
indicate, respectively, the number of spaces on the board, the number of colors on the 
board (colors changed from one space to the next), the number of degrees by which the 
spinner was partitioned into segments (hence, the difficulty of the gaze following task, 
which required distinctions among 6, 8, or 12 segments), and the degree of separation 
between the colored dots on the cards.  

Level 1 Level 2 Level 3 Level 4 Level 5

Math Number board: 10 board: 15 board: 15 board: 15 board: 15
Line space: 1 space: 1 space: 1-2 space: 2 space: 2-3

spinner: 1-3 spinner: 1-3 spinner: 2-4 spinner: 2-4 spinner: 2-4
card: 0-1 card: 0-2 card: 0-2 card: 0-3 card: 0-4

Social Gaze board: 10 board: 15 board: 15 board: 15 board: 15
Line colors: 2 colors: 2 colors: 3 colors: 3 colors: 3

spinner 60◦ spinner 45◦ spinner 30◦ spinner 30◦ spinner 30◦
card: 60◦ card: 45◦ card: 30◦ card: 20◦ card: 16.36◦
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Table S20. Game progression specifications for levels 1-5 of the Math and Social map 
games. For Geometric Maps, the angle sizes of the three corners of the triangle at each 
level are given, and the difference between the largest and smallest internal angle of the 
triangle decreases across levels. For Gaze Maps, the angle difference between gaze to the 
correct target and to the nearest distractor(s) is given, and that difference decreases across 
levels.  
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Table S21. Order of each individual test relative to all tests in each assessment. 
  

Baseline Endline 1 Endline 2 Endline 3

Numerical Sensitivity 1st of 7 1st of 8 3rd of 8 5th of 10

Number Words and Symbols 3rd of 7 3rd of 8 1st of 8 7th of 10

Numerical Reasoning 8th of 8 2nd of 8 2nd of 10

Geometric Sensitvity 5th of 7 5th of 8 6th of 8 3rd of 10

Shape Names 2nd of 7 2nd of 8 4th of 8 8th of 10

Geometric Reasoning 5th of 8 1st of 10

Gaze Sensitivity 4th of 7 4th of 8 7th of 8 4th of 10

Emotion Words 8th of 8 6th of 10

Motivation Questions 6th of 7 6th of 8

Executive Function 7th of 7 7th of 8

Word/Letter Identification 9th of 10

ASER Reading Test 10th of 10
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Table S22. Costs of the intervention. Conversion rate is the average of the INR to USD 
exchange rate for the relevant year (2013). 
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