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Overview of the Minnesota Executive Function Scale 
 
Executive function (EF) is the brain basis of self-control. Recent research has shown that EF is an 
essential foundation for academic readiness and achievement, as well as lifelong positive outcomes. 

The Minnesota Executive Function Scale (MEFS!) is a standardized assessment of EF skills designed for 
children ages 2 and up with child-friendly graphics, avatars, and child-directed instructions (Figure 1). It 
is administered individually on a touch-screen tablet or a computer (fully browser based). The 
assessment is adaptive (starting point depends on age) and takes 2-7 minutes to complete (median ~	4 
minutes). The MEFS is easy to learn how to administer in a brief online training session. 
 
The MEFS was developed by two of the world’s leading researchers in the domain of executive function 
(Stephanie Carlson and Philip Zelazo) and is based on the latest developmental neuroscience. It has been 
used in hundreds of research studies around the world and has contributed to most current knowledge 
of EF development. The MEFS was normed in the United States in 2014 (N = 1,400 ages 2-6), updated in 
January 2017 (N = 7,410 ages 2-13, plus 553 adults), April 2019 (N = 32,800 ages 2-17.9, plus 1,370 adults), 
and December 2020 (N = 51,424 ages 2-17.9, plus 1,815 adults). This report summarizes the updated 
norms on data collected through December 2025 (N = 102,112 ages 2-17.9, plus 5,722 adults). 

The MEFS has been…       
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

administered by 

8,000+ 
trained examiners 

in… 

The MEFS has been 
administered over 

200,000+ 
times by… 

 
300+ 

Unique organizations 
across 20 countries! 

 16 languages 
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Figure 1. Example of the iPad version of the MEFS 
 

     
 
 
 
 
Figure 2. MEFS Usage Since 1st Release 
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Both individual and group reports are automatically computed and immediately available following 
testing through a secure cloud-based web server (Figure 3). 
 
Figure 3a. User and Data Flow 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3b. Web Portal Display of Growth in Scores for an Individual Child 
 

 

 
System or 

Group Admin 
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Technical Requirements 
 

The MEFS operates on tablets (iPad and Android) and computers. Mobile phones are not recommended 
due to screen size. It can be downloaded from the iTunes App Store (search for “MEFS”) or the Google 
Play Store (search for “Minnesota EFS”). Only qualified users will receive a personal login from Reflection 
Sciences. The tablet must be connected to internet Wi-Fi for the MEFS to operate. A Wi-Fi “hotspot” is 
recommended for remote areas. 
 

Performance Outcomes 
 

Highest Level Passed 
• Highest full level where child is correct on at least 80% (the passing criterion) of trials 

for both sets of rules, 0-7 
 

Basal Level 
• Lowest level administered where child was able to pass both sets of rules 

 

Ceiling Level 
• Highest level where the child fails 

 

Total Score  
• Takes both trial accuracy and response time into account using a proprietary 

algorithm, 0-100 
 

U.S. National Percentile 
• Comparison with national norms on the Total Scores of same-age children (in 

months), 0-100 
 

National z-score 
• Standardized score referencing the national norms 

 

National Standard Score 
• National z-score converted to a Standard Score (M = 100; SD = 15) 

 

3 Subscale Scores (derived from the same single assessment) 
• Working Memory; Impulse Control; Cognitive Flexibility 

Local z-score 
• Standardized score based on the local sample mean on Total Scores 

 
 
 

Updated U.S. Norms in 2026 
 
Youth Norms were computed based on data from typically developing children ages 2-17.9 years in the 
U.S. in the MEFS database as of December 31, 2025. Data were excluded for: locations outside of the 
U.S.; hospital/clinic settings; practice/training cases; examiner errors; non-English administration; and 
children receiving special education services or having a known developmental disorder. Only the first 
assessment per person was included. The resulting analytic samples included 102,112 cases for Youth 
Norms and 5,722 cases for Adult Norms. 
 
Youth completed the MEFS between July 16, 2014 and December 31, 2025. Figure 4 shows a distribution 
of ages for data used in the norming. 
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Figure 4. Histogram of Ages (in months) included in the Youth Norms 
 

 

From the plot, we see that the majority of youth tested were under 100 months (8.33 years) of age. The 
mean age was 62.44 months (median = 57 months) among youth records (under 18 years of age). 
Therefore, older ages were grouped into bands to create more reliable norms. 
 
Basic demographic information about students was collected for the norming, including Gender, 
Race/Ethnicity, and Zip Code. Scores were weighted by Zip Code to create a geographically 
representative sample. As seen in Table 1, data from Minnesota, New Mexico, and Indiana were over-
represented in the sample. Thus, the results were weighted accordingly to de-emphasize over-
represented regions and weigh the other regions more heavily. 
 
Next, a smoothing model was applied to remove any inconsistencies from the sample. The smoothing 
model utilized Age and the log-odds of the Total Score, resulting in a continuous matrix of percentiles 
representing each possible MEFS score (0-100) crossed with each age (in months) from 2-17.9 years 
(Youth Norms).  
 
The Gender distribution of the Youth Norms was nearly even, with 49% identifying as female (Table 2). 
There was a small but statistically significant gender difference favoring girls, who scored 2.45 points 
higher than boys on the MEFS on average, p < .001. Gender explained only 0.27% of the variance in 
performance. Nonetheless, to provide the most accurate reference points for Standard Scores and 
National Percentiles, we computed separate norms for males and females. (Non-binary and non-
specified gender reference combined overall norms.) 
 
Race and Ethnicity of the individuals included in the Youth Norms were identified using the NIH 
taxonomy (Tables 4a and b; Figure 5). Because ethnicity is an optional field on the MEFS registration 
page, this information was unavailable for a substantial proportion of children (50,319; 49%). Among 
participants reporting race/ethnicity, relative to 2023 American Community Survey (ACS) estimates for 
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U.S. children and adolescents, the norming sample included comparable proportions of White and 
Asian youth, proportionally more Black/African American, Native/Aboriginal, and Hawaiian/Pacific 
Islander youth, and proportionally fewer Hispanic/Latino and multiracial youth (Table 3a). Because 
respondents could endorse multiple race/ethnicity categories, these comparisons should be interpreted 
as approximate benchmarks. 
 
Socioeconomic Status was estimated using the Zip Code Tabulation Area (ZCTA) record of the 
proportion of residents with children under age 18 living below the federal poverty line in a given ZCTA 
in the 2023 American Community Survey (ACS) 5-year estimates (U.S. Census Bureau). These data are 
shown in Table 4. Among participants with valid ZIP code matches, 86.4% resided in areas with child 
poverty rates below 10%, and 13.6% resided in areas with poverty rates between 10% and 20%. Few 
participants were represented from areas with child poverty rates above 20%. These estimates should 
be interpreted cautiously, as some organizations using the MEFS will enter their institution’s Zip Code 
either because they do not know the child’s residential zip code or because they are required to mask 
Personally Identifiable Information.
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Youth Norms 

Table 1. Geographical Locations in the Youth Norms 
 

State N Percent 

Alabama 314 0.308% 

Arizona 1,946 1.906% 

Arkansas 956 0.936% 

California 2,701 2.645% 

Colorado 491 0.481% 

Connecticut 3,946 3.864% 

District of Columbia 1,421 1.392% 

Delaware 153 0.150% 

Florida 151 0.148% 

Georgia 2, 217 2.171% 

Illinois 1,778 1.741% 

Indiana 10,592 10.373% 

Iowa 102 0.100% 

Kansas 248 0.243% 

Kentucky 488 0.478% 

Louisiana 66 0.065% 

Maine 173 0.169% 

Maryland 667 0.653% 

Massachusetts 5,459 5.346% 

Michigan 1,678 1.643% 

Minnesota 13,390 13.113% 

State N Percent 

Mississippi 348 0.341% 

Missouri 128 0.125% 

Nebraska 9,276 9.084% 

New Hampshire 35 0.034% 

New Jersey 1,541 1.509% 

New Mexico 14,910 14.602% 

New York 6,439 6.306% 

North Carolina 668 0.654% 

Ohio 7,670 7.511% 

Oklahoma 1,390 1.361% 

Oregon 20 0.020% 

Pennsylvania 705 0.690% 

South Carolina 237 0.232% 

Tennessee 14 0.014% 

Texas 6,321 6.190% 

Utah 311 0.305% 

Virginia 255 0.250% 

Washington 1,003 0.982% 

Wisconsin 1,833 1.795% 

Wyoming 68 0.067% 

Not Specified 3 0.003% 
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Youth Norms Continued

Table 2. Gender in the Youth Norms  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Table 3a. Race/Ethnicity in the Youth Norms 
Note. Race/Ethnicity was optional and therefore not reported on 50,319 (49.278%) of the norming sample. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gender N Percent 

Female 49,628 48.606% 

Male 48,894 47.887% 

Gender 
Diverse 1,390 1.361% 

Not 
Specified 9 0.009% 

Prefer Not 
to Say 2,191 2.146% 

Race/Ethnicity  N Percent of 
Reported 

U.S. ACS 
2023 

(Youth) 

Asian  2,454 4.738% 5.30% 

Black/ 

African 
 11,399 22.009% 13.90% 

Hawaiian/ 

Pacific Islander 
 219 0.423% 0.20% 

Hispanic or 
Latino  5,258 10.152% 26.50% 

Multi-racial  630 1.216% 5.70% 

Native/ 

Aboriginal 
 946 1.827% 1.00% 

White/ 

Caucasian 
 25,013 48.294% 49.80% 
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Table 3b. Details of the 2+ Races in Youth Norms

 

Ethnicity N 
Percent of 
Reported 

White, Hispanic 2,808 5.422% 

Asian, White 71 0.137% 

Black, White 414 0.799% 

Black, Hispanic 291 0.562% 

Asian, Black 29 0.056% 

Asian, Hawaiian 24 0.046% 

Native Am, White 40 0.077% 

Asian, Hispanic 43 0.083% 

Black, White, 
Hispanic 4 0.008% 

Hawaiian, White 18 0.035% 

Native Am, Black 28 0.054% 

Native Am, Black, 
White 8 0.015% 

Asian, Black, White 14 0.027% 

Ethnicity N Percent of 
Reported 

Asian, White, 
Hispanic 26 0.050% 

Native Am, White, 
Hispanic 24 0.046% 

Hawaiian, Hispanic 20 0.039% 

Asian, Hawaiian, 
White 7 0.014% 

Hawaiian, Black 6 0.012% 

Native Am, Hispanic 148 0.286% 

Asian, Black, White, 
Hispanic 4 0.008% 

Native Am, Asian, 
White, Hispanic 3 0.006% 

Asian, Black, Hispanic 3 0.006% 

Hawaiian, Black, 
White 3 0.006% 

Native Am, Black, 
White, Hispanic 4 0.008% 
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Youth Norms Continued 
 

Figure 5. Ethnicity in Youth Norms 
Note. Percentages reflect the distribution of reported race/ethnicity among youth participants. This information was 
missing or unreported for 49.3% of the total sample. 
 

 
 
 
 
 
 
 
 
Table 4. Socioeconomic Status in Youth Norms 
Note. Zip codes could not be matched in the 2023 U.S. Census Bureau American Community Survey (ACS) data on 
27,807 (27.232%) of the norming sample.
 

 
 

 
 
 
 
 
 
 
 
 

Percent Poverty 
in ZCTA N Percent 

0-10% 64,218 86.426% 

10%-20% 10,086 13.574% 

>20% 1 0.001% 
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Adult Norms 
 

An additional sample of 5,722 adults also were included for separate Adult Norms on the MEFS. The 
same exclusion criteria pertained for adult norms. Geographical representation is shown in Table 5. 
As with the Youth sample, Minnesota was over-represented and thus under-weighted in the 
norming process. Given that most adults tested were parents or teachers who participated along 
with their students, the majority were female between the ages of 30-39 years (Tables 6 and 7). 
Nonetheless, MEFS Total Scores were sorted into age bins according to performance, then 
smoothed and converted into Standard Scores and Percentiles to create age-adjusted Adult Norms 
(not gender-adjusted). 
 

Of the adults, 4,196 (73.33%) did not report their Race/!"#$%&%"'()*+,$-)"#,./)0#,)1%12)"#/)$,$3
4#%"/)-5,67.)0/5/),8/535/75/./$"/1)&,+795/1)",)"#/):;:<)=(>()*+/5%&9$)?,++6$%"')>658/')
@*?>A)@B9CD/)EA()F$)"/5+.),G)>,&%,/&,$,+%&)>"9"6.2)H?B*31/5%8/1)7,8/5"')/."%+9"/.)%$1%&9"/1)
"#9")<E(EIJ),G)795"%&%79$".) 5/.%1/1) %$) D,037,8/5"')95/9.) @KL;J)7,8/5"'A()B#/)5/+9%$1/5)0/5/)
1%."5%C6"/1)9&5,..)+,1/59"/3)",)#%-#37,8/5"')95/9.2)%$&D61%$-)LM(E;J)%$)L;N:;J)7,8/5"'2)LL(LIJ)
%$):;N<;J)7,8/5"'2)O(<;J)%$)<;NM;J)7,8/5"'2)9$1)L;(M:J)%$)95/9.)0%"#)PM;J)7,8/5"')@B9CD/)OA( 

Table 5. Geographical Locations in the Adult 
Norms 
 

State N Percent 

Alabama 550 9.61% 

Arizona 19 0.03% 

Arkansas 2 0.33% 

California 53 0.93% 

Colorado 4 0.07% 

Connecticut 29 0.51% 

Delaware 2 0.03% 

Florida 3 0.05% 

Georgia 36 0.63% 

Idaho 1 0.02% 

Illinois 202 3.53% 

Indiana 7 0.12% 

Maryland 76 1.33% 

State N Percent 

Massachusetts 50 0.87% 

Minnesota 2871 50.17% 

Missouri 196 3.43% 

Nebraska 101 1.77% 

New Jersey 5 0.09% 

New York 1485 25.95% 

Ohio 3 0.05% 

Oregon 1 0.02% 

Pennsylvania 3 0.05% 

Washington 20 0.35% 

Wisconsin 1 0.02% 

Not Specified 2 0.03% 
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Adult Norms Continued

Table 6. Gender in the Adult Norms 
 

Gender N Percent 

Female 5,014 88.618% 

Male 644 11.382% 

 
Table 7.  Ages in the Adult Norms 
 

Age 
(Years) N Percent 

<20 107 1.87% 

20 - 24 373  6.52% 

25 - 29 861 15.05% 

30 - 34 1132 19.78% 

35 - 39 1100 19.22% 

40 - 44 1024 17.90% 

45 - 49 590  10.31% 

50 - 54 256  4.47% 

55 - 59 120  2.10% 

60 - 64 73  1.28% 

65 - 69 41  0.72% 

70+ 45  0.79% 

Total 5,722 100% 

 
 
 
 
 
 

 
 
Table 8. Race/Ethnicity in the Adult Norms 
Note. Race/Ethnicity was optional and therefore not 
reported on 4,196 (73.33%) of the norming sample. 
 

Race/Ethnicity N 
Percent of 
Reported 

U.S. 
ACS 
2023 
(Adult) 

Asian 61 3.997% 6.7% 

Black/African 449 29.423% 12.3% 

Hawaiian/Pacific 
Islander 2 0.131% 0.25% 

Hispanic or Latino 244 15.990% 18.8% 

Multiracial 1 0.066% 2.8% 

Native/Aboriginal 37 2.425% 0.7% 

White/Caucasian 723 47.379% 60.5% 

 
Table 9. Socioeconomic Status in the Adult 
Norms 
Note. Zip codes could not be matched in the 2023 U.S. 
Census Bureau American Community Survey (ACS) 
data on 886 (15.484%) of the norming sample. 
  

Percent Poverty in 
ZCTA N Percent 

0-10% 2,223 38.850% 

10%-20% 847 14.803% 

20%-30% 638 11.150% 

30%-40% 532 9.297% 

40%> 596 10.416% 
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Reliability 
 

The former table-top MEFS showed excellent test-retest 
reliability (N = 151 children ages 2.5-5 years, ICC = .93), 
meaning that results for a child tested twice within a short 
period of time (same day) tended to remain exactly the 
same, and there are no practice or fatigue effects (Beck et 
al., 2011). The table-top and tablet versions of the MEFS 
have been tested on the same group of children ages 2-5 
(N = 85) and the results were nearly identical (ICC = .95), 
suggesting the digital version is similarly reliable. 
 
A computerized version of Levels 4 and 5 have been 
subjected to retest reliability with a 2-week gap in 
children ages 3-15 years and was found to be reliable, ICC(48) = .92 (NIH Toolbox; Zelazo & Bauer, 
2013). 
 
The MEFS norming database contains some children aged 2+ years who were re-tested. We 
selected  the sample that was re-assessed  between 11 and 90 days after the first test (to limit the 
effects of age changes). The results for Total Scores met reliability standards, ICC(2,034) = .73, p < 
.0001. It should be noted that these children were enrolled in a variety of research studies and/or 
early childhood programs that could be considered interventions for EF, which will tend to reduce 
reliability estimates. 
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Validity 
 

The MEFS! is shown to be a valid measure of EF across both laboratory and field based studies. 
 
Construct Validity. The MEFS reliably captures the well-known age trends in EF (Figure 6). 
 

Figure 6. Age-related improvement on the MEFS! 

 

A study in which children were given all 7 levels of the MEFS regardless of their age showed that the 
scale of difficulty is ordered correctly and evenly, as illustrated in this survival analysis (N = 86) 
(Figure 7).  
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Figure 7. Scale Analysis of the MEFS in Preschool Children 

Convergent Validity. Performance on the MEFS is significantly correlated with the most commonly 
used research measures of EF, even after controlling for age and IQ, including the NIH Toolbox 
DCCS, the 60-minute EF battery developed by researchers at NYU and UNC-Chapel Hill (referred 
to here as EF Touch), and the Head-Toes-Knees-Shoulders (HTKS) task (Table 10).  
 
Table 10. Correlations between the MEFS  and Other Measures of EF 

  
MEFS 

AppQ 
NIH 
DCCS 

NIH 
FLNK 

EF 
Touch 

DCCS .64** 
(.30*) 

      

FLNK .57** 
(.19) 

.60** 
(.35**) 

    

EF Touch .73** 
(.34**) 

.52** 
(.06) 

.57** 
(.18) 

  

HTKS .77** 
(.53**) 

.63** 
(.36**) 

.48** 
(.12) 

.66** 
(.32**) 

N = 124; Ages = 2.5-5; Partial correlations controlling for age and IQ are shown in parentheses. 
 
Another form of convergent evidence suggests that the brain is working the same way when 
performing the MEFS as when performing other well-established laboratory measures of EF, and 
better performance is correlated with more mature frontal EEG power (lower theta; higher beta) 
after controlling for age (Perone, Palanisamy, & Carlson, 2018). Furthermore, when children are 
trained on EF, they perform better on an early version of the MEFS and their brains show more 
mature patterns of activity (Espinet, Anderson, & Zelazo, 2013). 
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Divergent Validity. The MEFS is moderately related to IQ (Stanford Binet Early 5 Abbreviated IQ), 
but predicts achievement over and above IQ (Tables 12 and 19). 
 
Criterion Validity. The MEFS is much briefer, easier to administer, and is more strongly predictive of 
kindergarten readiness (Woodcock Johnson NU-III literacy and math subtests) than other measures, 
even when controlling for age and IQ (Table 11).  
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Table 11. Concurrent Prediction of Academic Achievement 

  Age Sex SB-IQ M Educ Income WJ-
Letter/Word 

WJ-Applied 
Probs 

R!S>)
*77Q 

.75** .01 .08 -.06 -.12 .64** 
(.29**) 

.75** 
(.38**) 

NIH 
DCCS .61** -.07 .12 -.12 .05 .48** 

(.11) 
.58** 
(.16) 

NIH FLNK .58** .04 .16 -.27* .08 .50** 
(.17) 

.57** 
(.16) 

EF 
TOUCH .73** .08 .18 -.10 .03 

.57** 
(.16) 

.70** 
(.24) 

HTKS .66** -.03 .06 -.03 -.10 
.59** 
(.28*) 

.64** 
(.26*) 

N = 124; Ages = 2.5-5; Partial correlations controlling for age and IQ are shown in parentheses. 
 

The MEFS has been proven to predict Kindergarten reading level, math, and concentration skills 
(NYC Case Study). Grenell and Carlson (2021) found that children with stronger EF as measured by 
the MEFS were able to learn new STEM material more readily, even when controlling for age, IQ, 
and prior knowledge. An independent lab also showed that the MEFS predicted 1st grade math 
achievement, over and above kindergarten math performance (Hassinger-Das et al., 2014). This 
finding implies that children with higher MEFS scores actually learn more over the course of the year 
than other children in the same classroom. Thus, the MEFS can be accurately described as a valid 
“readiness” indicator. 
 
In a school district that administered the MEFS to all its incoming preschool students during 
Kindergarten Round-up (Spring and Summer before starting school), they found that it significantly 
predicted 3rd grade reading (r = .39) and math (r = .39) achievement, as measured by the Measures 
of Academic Progress (MAP by NWEA), four years later (Figure 8; N = 82). For every 1-point increase 
on the MEFS Standard Score, MAP Reading scores increased by .56, and Math scores increased by 
.41. These results held true for girls (n = 39) and boys (n = 43) and for Free/Reduced Lunch (25%) as 
well as non-subsidized students. These results are important because Grade 3 is considered a major 
milestone in the prediction of all later academic achievement and educational attainment 
(Hernandez, 2011). 
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Figure 8. MEFS in Preschool Predicts 3rd Grade Reading and Math 
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External Validity. Preschool children who are at-risk for poor EF development perform worse than 
typically developing children on the MEFS, as expected, even after controlling for age and IQ (Figures 
9 and 10). At-risk samples include children who are homeless, children in Head Start, children with 
ADHD symptoms, post-institutionalized adopted children, and children born prematurely (Carlson 
& Harrod, 2013; Doom et al., 2014; Fuglestad et al., 2014; Hostinar et al., 2012). This serves as another 
form of validation of the measure. 
 
Figure 9. Performance on the MEFS by Study Population after Adjusting for Age and IQ 

N = 812. At-risk preschoolers had significantly lower scores than lab and community preschool 
samples (p < .001). Bars show standard error. 
 
Figure 10. Highest Level on the MEFS by Study Population after Adjusting for Age  
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Low-

Income 
Youth 
Sub-

sample 
We 
analyzed the 
subset of 

R!S>) *77Q users who are serving primarily low-
income children (Table 12; Figure 11).  
 
Table 12. Low-Income Youth Sub-sample 
 

N = 1,918 49% Female; 51% Male 21 - 114 months M Age = 52.26  SD = 14.55 
 
 Figure 11. Ethnicity in Low-Income Youth Sub-sample 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Low-income youth ages 2-9 years were at the 38th percentile nationally (range = 0-99; M = 37.98, 
SD = 19.44). This is .3 standard deviations below the mean for age. The range on Total Score was 0-
92, M = 32, SD = 17.5. 
 
In a study by Schubert (2016), preschool children (N = 134) from a range of socioeconomic 
backgrounds were either trained using reflection prompts (Espinet et al., 2013) or read stories with 
a researcher, across three brief sessions. Those in the reflection training group improved significantly 
on the MEFS, whereas the control group did not (Fig. 12a). Moreover, among the children in the 
training group, those from a relatively lower SES background improved the most on the MEFS (Fig. 

Asian 0.5% 

Black/African 
American 38% 

Hawaiian/Pacific 
Islander 0.3% 

Hispanic/Latino 22% 

Native/Aboriginal 1.4% 

White/Caucasian 17% 

Multi-racial 0.8% 

Not Reported 20% 

F(5, 1045) = 27.42, p < .0001, partial eta2 = .12.  
All contrasts significant except Lab and Preschool. 
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12b). This illustrates sensitivity of the tool to interventions, especially for those who can benefit the 
most.  
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Figure 12a and 12b. The MEFS is responsive to EF Interventions 
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New York City Independent Schools Case Study 
 

To identify and overcome early challenges in bringing the MEFS to scale, 10 private schools in New 
York City participated in a pilot program for the 2014-15 admissions season (K entry Fall 2015). 
Preparation and training of examiners took place in late August-early September, 2014.  
 
These 10 schools included a description and consent statement about the MEFS in their on-line 
applications. The schools provided a link from their application to a MEFS Registration page for 
parents to register their child. This information was automatically sent to Reflection Sciences and 
the registered children would then appear on both the iPad MEFS  and web portal for each school. 
(Note that ID numbers may be used instead of names.) Schools tested children on-site during 
applicant visits throughout the Fall. Results are shown in Tables 13 and 14. 
 
Table 13. Participating Schools and Number of Applicants Tested 
 

Schools N Assessors N of Children Tested N of Results Shared 

10 25 1340 2480* 

 
* Larger than the number of children tested because some families applied to more than 
one school. 
 
Table 14. Descriptive Statistics 
 

Age Range 48 to 77 months 

Average Age 
56 months (4 years, 

8 months) 

N Males 609 

N Females 730 

Average Total Test Time 4 min 

Average Highest Level Passed (0-7) Omitted for privacy 

Average National Percentile (0-100) Omitted for privacy 

Average Total Score (0-100) Omitted for privacy 

 
Invariance Tests 
 
The pilot study enabled us to address questions related to variance in test results. 
 
Were there gender differences in performance? 
 

No. Boys and girls performed equivalently on all MEFS results.  
 
Were there differences according to who administered the test?  
 

We restricted this analysis to the examiners who tested more than just a few children to get a 
more reliable indicator, and compared examiners within schools because we know they are 
testing the same population of applicants (whereas samples across schools might differ to begin 
with). There were no major outliers; all examiners had similar results. 
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Did it matter what time of day children were tested?  
 

Although there are some studies suggesting there are optimal testing times for children of 
different ages, we found no differences in MEFS results for children tested in the morning (N = 
676) versus afternoon (N = 664). 

 
Prediction of Kindergarten Achievement 
 
Reflection Sciences later received four schools’ end-of-kindergarten achievement data for 232 
students who applied for enrollment in the Fall of 2015, 2016, or 2017.  
 
Analyses suggested that the MEFS was not redundant with the other admissions measures, but 
rather added a unique contribution: 
 

● Applicants who enrolled scored 10 points higher on average (out of 100) on the MEFS than 
those who did not. This is a statistically significant difference (p < .05) and suggests that the 
yield included students with higher EF skills.  
 

● The MEFS was significantly correlated with admissions measures of math (p < .05) and 
social-emotional skills (p < .01). 
 

● When all admissions variables were pitted against one another in a regression analysis, only 
the MEFS (p < .05) and academic knowledge (literacy and math composite) (p < .01) were 
significant and unique predictors of Kindergarten Reading Level (Fountas & Pinnell 
assessment). 
 

● Applicants with higher MEFS scores went on to have higher scores in Kindergarten on 
decoding text, phonemic awareness, alphabet recognition, reading accuracy, number 
identification, and teacher ratings of concentration. 

 
These results showed that the MEFS administered as a screener while children were in preschool 
predicted several aspects of achievement over one year later in reading and math, as well as 
concentration skills, and that it did so over and above other admissions measures. Measuring 
Executive Function skills with MEFS adds value to Kindergarten readiness screening processes. 
 

 
Carlson and Zelazo Lab Studies 

 
We pooled our data across 17 studies from September 2014-March 2017. The results follow: 

 
● N children = 1,550, all typically developing 

 
● Age Range = 21 – 115 months 

 
● N Male = 760; N Female = 790 

 
● Large range of SES, including 831 children from lab samples and 719 children from 

samples targeting low-income families 
 

● There was a highly significant linear effect of age (in months) on MEFS (Total Scores), F(1, 
1536) = 549.02, p < .0001, accounting for 26% of the variance.  
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● Retest reliability among the subset that took the MEFS twice was high, ICC(333) = .829, 

but tended to decline with longer delays. It should be noted that this analysis included 
only children in the control condition if they were enrolled in an intervention study. 

 
Table 15. Test-Retest Reliability (on Total Scores) 
 

Delay N ICC p 

< 1 month 180 .863 < .0001 

1 month 22 .845 < .0001 

2 months 31 .853 < .0001 

5 months 76 .713 < .0001 

6 months 17 .701 < .0001 

 
● Individual differences in the table-top version of MEFS at 3 years predicted iPad MEFS 

performance at 5 years, r(86) = .246, p < .05 
 

● Gender:  Girls scored about 2.5 points (out of 100) higher than boys (t = -2.87, p < .01) 
 

● SES:  Children in low-income samples had significantly lower scores than children in 
middle/upper-income samples  

● After controlling for age, F(2, 1534) = 172.08, p < .001 
 

● Within lab samples, reported family income was associated with MEFS scores  
● After controlling for age, r(596)  = .199, p <.001 
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Correlations with Other EF Measures 
 
Table 16. Correlations with Other EF Measures 
 

EF Task N Partial Correlation (r) with 
MEFS controlling for Age 

Head-Toes-Knees-Shoulders 415 .387** 

Backward Word Span 62 .435** 

Forward Word Span 59 .269* 

Gift Delay (Bow) Peek Score (reversed) 83 .198a 

Simon Says 84 .204a 

Peg Tapping 203 .300** 

Theory of Mind Scale 226 .443** 

Note: a = p < .10 
 
 
 

Correlations with IQ and Achievement Tests 
 
Table 17. Correlations with IQ and Achievement Tests 
 

Task N 
Partial Correlation (r) with MEFS 
controlling for Age 

Stanford-Binet Verbal Subscale 376 .399** 

Stanford-Binet Nonverbal Subscale 201 .430** 

Woodcock-Johnson Letter Word Subscale 368 .367** 

Woodcock-Johnson Applied Problems Subscale 345 .522** 
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Peabody Picture Vocabulary Test (PPVT) 82 .512** 

 
The MEFS remained significantly correlated with Achievement after also controlling for verbal ability 
on the PPVT: WJ Letter/Word r(81) = .29, p < .01; WJ Applied Problems r(81) = .42, p < .0001. 
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Advantages of the MEFS 
 

● Based on the most respected science on neurocognitive development 
 

● Fast (average 4 min) 
 

● Easy 
 

● Automated 
 

● Objective 
 

● Spans age 2 through adulthood without floor or ceiling effects 
 

● Correct answers cannot be memorized (no false positives due to test prep) 
 

● Nationally normed in the U.S. 
 

● Local (state/district/school/organization) norms can be computed 
 

● Reflects progressive, evidence-based education to focus on foundations for 
learning 
 

● Provides early detection of EF difficulties, leading to earlier intervention 
 

● Can be used to evaluate programs and curricula, aids in decision-making 
 

● Can be used formatively in an assess → intervene → assess → intervene cycle 
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