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Mindprint Learning offers the first scalable 

solution in over a decade to address the growing 

academic achievement gap. Based on over 20 

years of scientific evidence, Mindprint enables 

teachers to improve outcomes in school settings 

around the world by incorporating best practices 

of the learning sciences into their current teaching 

and curriculum. 

 

Stagnating Growth in Achievement Outcomes 

 

Despite massive amounts of spending to improve 

the nation’s math performance and reading 

literacy, there continues to be limited progress. 

Recent PISA results show academic achievement 

scores stagnating at both the middle and high 

school levels (OECD, 2018), and virtually no 

change in NAEP math scores in 4th and 8th over 

the past 10 years (NAEP, 2019).  While many 

societal factors are contributing to this stagnation, 

namely economic disparities, health and nutrition, 

there is a broad consensus among learning 

scientists that the lack of adherence to evidence-

based neuroscientific principles is impeding 

academic growth (IRIS, 2020) for students of all 

socio-economic status and capability levels.  

 

While knowledge about the brain increased 

dramatically in the last decade (Lau & Kamalski, 

2014) most graduate schools of education do not 

require teachers to take a single class in cognitive 

or learning science. As a result, most K12 

teachers have not had any formal instruction of 

how students learn, how that ties to evidence-

based instructional practices and how to evaluate 

new evidence-based research. While that is a 

stinging reality, it does not prohibit education 

leaders from insuring that evidence-based 

practices are deeply embedded in their 

classrooms. This can be done through a 

commitment to ongoing professional 

development and requirements of evidence-based 

curriculum, as well as usage of educational 

technology that effectively embeds evidence-

based neuroscientific practices into their delivery 

platforms.  

 

 

Cognitive Skills More Reliable Predictor of 

Success than Social-Emotional Skills or Past 

Performance 

 

Scientists have consistently demonstrated for 

over 50 years that cognitive skills are the key 

driver of academic achievement (e.g., Cattell, 

1971 & 1987; Woodcock & McArdle, 1998; 

Ferrer & McArdle, 2004). Cognitive ability is of 

central importance in predicting not only 

academic outcomes but also job performance, and 

job type (Leeson & Heaven, 2008). 

 
Cognitive skills refer to the neurological domains 

of complex reasoning (verbal, visual, spatial), 

executive functions (attention, working memory, 

cognitive flexibility) and long-term memory 

(verbal, visual). They explain a student’s learning 

capacities across formats and environments and 

determine the most effective and efficient 

instructional delivery methods for a learner.  
 

 

 
Figure 1 

 

 

That is not to say that past performance and 

social-emotional skills are not important 

contributors to student outcomes. Rather, it 

suggests that academic and social-emotional 

skills are dependent on cognition. By 

effectively understanding and providing students 

instruction based on cognitive skills, educators 

have the insights to help students improve their 

academic and social-emotional skills, which in 
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turn results in enhanced outcomes and a virtuous 

learning cycle.  

 

In contrast, without cognitive data, teachers have 

little insight into why students do not develop the 

academic and social-emotional skills they need 

for long-term academic achievement, despite a 

strong evidence-based curriculum, instruction and 

positive learning environments. In the absence 

of cognitive data, teachers are left to rely on 

guesswork and intuition when students do not 

perform or behave in optimal ways. Even at high-

performing, wealthy high schools, students who 

have fallen far behind academically in 4th or 8th 

grade have less than a 1 in 3 chance of being 

ready for college or a career by the end of high 

school. (Dougherty and Fleming, 2012). 

Providing teachers with insight into cognition not 

only helps them reduce achievement gaps, but it 

enables them to prevent gaps before they arise. 

 

Using Cognition to Improve Academic 

Achievement 

 

As shown in the reading example below, 

cognitive skills explain why students might 

struggle with reading for different underlying 

reasons. What is essential to note is that while the 

current measures of academic skills will 

accurately measure levels of achievement, they 

do not reveal the underlying reason, namely 

memory, reasoning, or processing efficiency. 

Students might present with the same 

achievement level even though the underlying 

reasons for struggles vary significantly. 

 

 
 

Figure 2 

General education curricula do not take into 

account this set of critical learning competencies 

when students fail to understand or remember 

concepts taught in a traditional way. Even online 

adaptive curricula do not account for these 

different competencies. Rather than starting from 

the root cause of learning struggles, online 

learning pathways rely on patterns of mistakes. 

 

 It is well understood among learning scientists 

that instructional supports should be closely tied 

to the underlying cognitive competency 

weakness. For example, a student with weaker 

verbal memory could have a low reading score as 

a result of weaker vocabulary. That student 

would benefit from spaced practice of vocabulary 

words. In contrast a student with weaker verbal 

reasoning could have the same low reading score 

but high verbal memory. That student will need 

structured reading comprehension supports that 

focus on making direct connections with the 

content and concrete examples. And that 

student’s strong memory could be used for extra 

vocabulary development that can lessen the load 

on reasoning.  

 

Take note that all the recommended strategies are 

focused on the ultimate outcome of improving 

reading achievement. Recognition of cognitive 

skills does not suggest that teachers alter their 

current goals and/or performance metrics. Rather, 

cognition provides the most efficient and 

effective pathway to achieve those goals. 

 

 

 
 

Figure 3 
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As Figure 4 shows, the cognitive skills that are 

most important will vary by subject. In this 

example of elementary math, visual memory, 

verbal reasoning, and spatial perception, are 

reliable predictors of math achievement through 

8th grade. In fact, Mindprint data alone can 

reliably explain over 50% of math 

achievement (Mindprint internal analyses). This 

high prediction rate is consistent with other meta 

studies on the role of genetic factors predicting 

50% of general intelligence and 60% of school 

achievement. This is significantly higher than any 

other environmental or personal factor measured 

(Plomin & von Stumm, 2018).  

 

Pause to note the connection between math 

outcomes and spatial perception. Mindprint 

identifies and provides recommendations for 

students struggling with math outcomes because 

of weaker spatial skills, an often overlooked and 

yet critical pathway to improving math 

achievement (Geer, Quinn, Ganley, 2019). 

 

 
 

Figure 4 

 

Overlap Between Cognitive Skills and Social-

Emotional Skills 

 

This prioritization on cognition does not suggest 

that past academic achievement, interests, and 

other non-cognitive factors are unimportant in 

determining academic success. Undeniably 

motivation, environment and prior learning are 

important contributors to achievement. However, 

they are usually much less predictive than 

cognitive factors (Cattell, 1987, Ferrer & 

McArdle, 2004). In short, it is not that past 

academic performance and social-emotional 

skills should be treated as less significant, but 

rather that they must be considered in the context 

of a student’s cognitive skills to enable them to 

be a useful accelerator of academic growth.  

 

In addition, there might be a false dichotomy 

between cognitive skills and the common 

application and interest in social-emotional skills. 

Cognitive measures of attention and working 

memory are often used interchangeably by 

psychologists and cognitive scientists when 

discussing the impact of social-emotional skills in 

learning. Schools that are concerned about 

meeting requirements around social-emotional 

learning can consider cognitive assessments as 

well.  

 

Figure 5 shows the interdependencies between 

cognitive skills and the most commonly 

addressed social-emotional skills, self-control 

(i.e. self-regulation) and organizational skills. 

Appendix A shows how Mindprint’s measures of 

cognition address CASEL competencies, the 

most widely used social-emotional framework in 

K12 environments. As with academic skills, 

cognitive skills can be viewed as a pre-requisite 

to addressing a student’s social-emotional needs 

and not an “either / or”. 

 

 
 

Figure 5 
 

 

Furthermore, self-regulated learning, i.e. 

metacognition, is considered one of the most 

important capabilities for college and career 
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success. A large number of studies have also 

found a strong relationship between the use of 

metacognitive strategies and academic 

performance (OECD, 2019). Effective 

metacognitive behavior is inherently reliant on 

students possessing an accurate understanding of 

their cognitive strengths and needs and which 

strategies will, as a result, be most effective for 

their learning. Skills like attention and working 

memory (cognitive) and self-regulation (social-

emotional) enable them to effectively apply those 

insights into successful, sustainable learning 

outcomes. It is the effective integration of 

cognition and social-emotional skills that drives 

successful outcomes.  

 

Cognitive Skills as the “Standard of Care” in 

Education  

 

Based on the overwhelming research on the 

significance of cognitive skills, it is not surprising 

that cognitive assessments are deemed essential 

by school psychologists in determining why a 

student is struggling academically. In fact, 

cognitive assessments are a mandatory 

requirement for any student to receive an 

Independent Educational Plan (IEP) or 504 Plan.  

 

Despite this uniform acceptance of the value of 

cognitive assessments, it is impractical to provide 

every student a cognitive assessment in a one-to-

one setting. The National Association of School 

Psychologists already estimates at least a 50% 

shortage in the number of school psychologists 

(based on current ratios of 1:1400 versus the 

recommendation to 1:500-700) which assumes 

less than 10% of students receive a psycho-

educational evaluation (NASP, 2018). As it is, 

even students who have been identified as 

eligible for evaluation by a school psychologist 

can experience long waits, even beyond the 60 

day federal maximum. 

 

In contrast to the concerning outcomes in the 

United States, Finland has recently received 

international attention for its students’ 

consistently high performance on PISA. While 

there are many differences in the Finnish model 

of education from the United States, among the 

most notable is Finland’s consistent focus on 

formative assessment rather than high stakes 

summative assessments. Finnish formative 

assessment includes not only achievement 

monitoring but also what the Finnish refer to as 

normative (i.e. cognitive) assessment which takes 

place in elementary school for all students to 

identify those with need for additional education 

support (Kupianinen, Hautamaki, & Karjalainen, 

2009). In addition, Finnish teacher assistants are 

all trained in a specific post-secondary program 

to learn how to assist struggling students at all 

levels by adapting the learning content and 

environment to meet student-specific needs 

(Grubb, 2007). The Finnish commitment to 

cognitive assessment is viewed to be at least 

partially responsible for their academic success. 

 

Mindprint as a Valid, Reliable Formative 

Cognitive Assessment 

 

The Mindprint platform is built on one of the 

most well-established reliable assessments of 

cognition, developed by neuroscientists and 

clinical psychologists at the University of 

Pennsylvania’s Brain Behavior Lab. NASA used 

the assessment in their seminal Twins Study 

(Garrett-Bakelman et. al 2019). Mindprint’s 

objective cognitive screener was originally 

normed with over 9,000 children and adolescents 

ages 8-21 (Moore et. al., 2014). This self-

administered, self-paced assessment typically 

requires less than one hour and can be group 

administered in any computer lab. Students begin 

taking the assessment in 2nd or 3rd grade and re-

assess every 2-3 years throughout their K12 

academic experience. Standard score reports are 

generated automatically (Figure 6) and learner 

profiles are available within 2-3 school days 

(Figure 7). 

 

Mindprint offers a valid, reliable alternative 

cognitive assessment for students who might 

never otherwise meet with the school 

psychologist for an evaluation. For students 

scheduled to see the school psychologist, 

Mindprint provides valuable insight while 

enabling schools to meet federal and state wait 

regulations. School psychologists can use 

Mindprint to pinpoint specific areas of strength 

and need enabling them to streamline their 
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broader evaluation and provide more in-depth 

analysis and support where students need it most. 

Mindprint provides key efficiency and capacity 

for school psychologists who are in high demand 

and operating under significant time constraints. 

 

 

 
 

Figure 6 

 

 
 

Figure 7 

 

Mindprint provides a scalable, practical approach 

for embedding the most important elements of the 

learning sciences in traditional K12 classrooms. 

This addresses the existing challenge of 

insufficient teacher professional development for 

these critical skills. By mapping cognitive skills 

to common core standards through its Academic 

Profile, Mindprint provides teachers with an 

immediate way to see how students’ cognition 

might be impacting their learning and which 

evidence-based strategies will be most effective 

in improving outcomes. The Academic Profile 

can be a very effective tool for co-teachers to 

align their classroom goals and strategies as 

shown in Figure 8 

 

 

 
 

Figure 8 

 

 

Importance of Objective, Reliable Measures 

 

At the foundation of the Cattel model (Figure 1) 

is an objective measurement of cognitive skills to 

ensure an accurate understanding of individual 

strengths and needs. Observation of cognitive 

capabilities, even by an experienced clinician, is 

inherently unreliable as a stand-alone measure, as 

cognitive skills can be masked or confused by 

environmental factors, interests, learned 

knowledge, and motivation. Fortunately, the 

objective measures of cognitive capabilities have 

high reliability (American Psychological 

Association, 2003). 

 

While student perceptions are a valid way to 

understand how students are feeling and their 

personal dispositions, student self-assessments 

are not a reliable way to measure where a 

student currently is relative to peers in 

academic performance and what a student 

needs to succeed (Kruger & Dunning, 1999). 

Furthermore, self-report screeners may be 

systematically biased against minorities and those 

living in lower SES circumstances (West, Kraft, 

Finn, Martin, Duckworth, Gabrieli, & Gabrieli, 

2016). While their ease of use and limited testing 
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time make self-report or observational measures 

attractive to schools looking for short-term 

implementation wins for social-emotional 

learning, they have yet to show any meaningful, 

sustainable improvements in outcomes. Relying 

on non-standard, non-reliable measures can, of 

course, lead to flawed assumptions about 

appropriate interventions and supports. 

 

Frequency and Sensitivity of Assessment 

 

Cognitive skills, while malleable, are inherently 

more stable than academic or social-emotional 

capabilities. In other words, cognitive skills will 

not change with the same frequency and 

magnitude as academic and social-emotional 

skills, but there can be substantive changes, 

particularly at younger ages and when students 

are subject to significant environmental or 

neurological changes.  

 

Assessment every 2 to 3 years is a reliable 

standard of frequency for cognitive assessments 

adopted by school psychologists and federal 

requirements under IDEA (Individual with 

Disabilities Education Act). This frequency 

assures educators are using a reliable 

measurement while acknowledging the 

understandable concerns about over-assessment 

in K12.  

 

While schools might understandably be reluctant 

to consider further assessment in the context of 

the heightened sensitivity to high stakes testing in 

K12 skills, they might take time to re-evaluate the 

reallocation of time and money to testing in light 

of Cattel’s model (Figure 9) and the stagnation of 

outcomes since the implementation of No Child 

Left Behind. 

 

 
Figure 9 

Insufficiency of Cognitive Assessment Only  

 

While the importance of valid, reliable cognitive 

assessment data is well-established, by itself it is 

obviously insufficient. A test does not teach a 

student how to learn, a teacher teaches a student 

how to learn. Hattie (Visible Learning) and Dr. 

Robert Marzano are two of the most prolific 

communicators of the importance of which 

evidence-based interventions have the greatest 

impact on successful learning outcomes. 

Fortunately, unlike the learning sciences, most 

teachers have had some, if not significant, 

exposure to these documented interventions.  

 

However, the number of strategies they provide 

could be overwhelming to many teachers. Hattie 

evaluates over 500 strategies in his Visible 

Learning books and website (Hattie, 2008). In the 

Art and Science of Teaching, Marzano 

documents 43 key strategies with many 

additional sub-strategies (Marzano, 2018). 

Neither provides specific guidance on which 

students in which context might benefit the most.  

 

However, without knowing which strategy to 

give to which student and why, it might not 

surprise you that most teachers rely on their own 

handful of favorite “go to” strategies for all their 

students rather than personalizing strategies to a 

student’s specific needs. Teachers need the 

guidance and data to understand why some 

students might be more successful with some 

strategies over others. 

 

Integration of Cognitive Assessment and 

Evidence-Based Strategies 

 

Using a proprietary set of algorithms based on the 

learning sciences, student cognition, and teacher 

practice, the Mindprint platform uniquely 

matches each individual student’s individual 

cognitive capabilities with the evidence-based 

practices that are most likely to work best for 

their personal set of strengths and needs. This 

approach is similar to that taken by the Digital 

Promise Learner Variability Project, which 

suggests which strategies are likely to be most 

effective for students based on their cognitive 

strengths and needs (Tare & Ruppell Shell, 2019) 
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though they do not provide a method for teachers 

to identify cognitive strengths and needs. 

 

The Mindprint recommendations are actionable 

and evidence-based, relying on Hattie and 

Marzano, making it straight-forward for teachers 

to use these recommendations for students as 

needed rather than falling back on only their “go 

to” strategies. Mindprint ensures that every 

student gets the strategies and supports that he or 

she needs to be successful, independent of 

teacher predispositions or exposures to strategies. 

As both teachers and students experience the 

efficacy of using the best fit strategy, they 

become more confident in the recommendations 

and more likely to rely on evidence-based 

strategies to improve outcomes. Hattie himself 

attributed effective strategy selection as the most 

effective teaching and learning practice. 

 

While it would be preferable for all teachers to be 

trained in the learning sciences and cognition, 

with the Mindprint platform this is no longer a 

pre-requisite to effective implementation.  

 

 

 

 

If you would like to learn more about the 

Mindprint platform and implementation of the 

learning sciences in your school, please contact 

us at hello@mindprintlearning.com or (609) 356-

1480. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

About the Author 

 

Nancy Weinstein is the co-founder and Chief 

Executive Officer of Mindprint Learning. She is 

the co-author of The Empowered Student: A 

Guide to Self-Regulated Learning from CAST 

Publishing. Nancy is a national speaker and 

blogger on the importance of cognitive skills and 

learning. 

 

mailto:hello@mindprintlearning.com


 

8 

© 2020 Mindprint Learning, LLC 

www.mindprintlearning.com 

Appendix A 

Crosswalk Between CASEL / SEL Competencies from casel.org and Mindprint Learning 

 
SELF-AWARENESS: The ability to accurately recognize one’s own emotions, thoughts and values 

and how they influence behavior; accurately assess one’s strengths and limitations, with a well-

grounded sense of confidence optimism, and a growth mindset. 

CASEL  Cognitive Skills / Mindprint Profile 

Identifying 

Emotions 

Anxiety: Anxiety and stress can affect both personal and academic performance.  

Flexible Thinking: Difficulties in this skill can manifest in disruptive behavior 

Asynchronous Profiles: An estimated 80+% of students have a meaningful 

discrepancy in Mindprint skills which can be a major source of confusion or 

frustration in learning 

Accurate Self-

Perception 

All Profiles: Most students, regardless of ability, lack an accurate self-perception of 

their strengths and needs which can result in under-performance (not studying enough) 

or over-performance (studying too much). Have students work on a relative need 

(here) and a strength (below) 

Recognizing 

Strengths 

All Profiles: Every student has relative strengths. Helping students objectively 

appreciate and use them can be critical to learning success 

Self-Confidence All Profiles: Self-confidence can elude even your strongest learners. Self-confidence 

ultimately comes from having a growth mindset and meaningful successes. Providing 

students ongoing opportunities to use their strengths in meaningful ways will build 

self-confidence over time. Use the strengths-based strategies above as well. 

Self-Efficacy All Profiles: Every student has relative needs. Teaching students to be aware of when 

they might struggle and how to compensate or ask for help can be critical to success. 

SELF-MANAGEMENT: The ability to successfully regulate one’s emotions, thoughts and behaviors 

in different situations—effectively managing stress, controlling impulses, and motivating oneself. The 

ability to set and work toward personal and academic goals. 

CASEL  Cognitive Skills / Mindprint Profile 

Impulse Control Flexible Thinking: Difficulties with flexible thinking can be reflected in 

uncontrollable emotions. 

Attention/Fast Processing Speed: Students who work too quickly or have weaker 

attention often struggle with impulsivity  

Stress 

Management 

Anxiety, All Profiles: Anxiety is often hidden from teachers, but all students need to 

learn to cope with stress. Even students who do not typically struggle with anxiety 

will benefit from these strategies 

Self-Discipline Attention, Working Memory and Flexible Thinking, Too Quick Processing 

Speed: Students with weaker executive functions often have trouble getting started 

and/or are easily distracted for topics for which they do not have strong inherent 

interest 

Self-Motivation All Profiles: It is important that all students are intrinsically motivated not just 

extrinsically motivated 

Goal Setting All Profiles: All students might need help setting SMART Goals. Some students are 

overly ambitious while others might not push themselves hard enough. 

Organizational 

Skills 

Attention, Working Memory and Flexible Thinking, Too Quick Processing 

Speed: Students with weaker executive functions often need the most help with 

organization skills. 

 

 

 

https://casel.org/wp-content/uploads/2017/01/Competencies.pdf
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SOCIAL AWARENESS: The ability to take the perspective and empathize with others, including 

those from diverse backgrounds and cultures. The ability to understand social and ethical norms for 

behavior and to recognize family, school, and community resources and supports. 

CASEL  Cognitive Skills / Mindprint Profile 

Perspective Taking All Profiles, Flexible Thinking: All students benefit but students with weaker 

flexible thinking might need coaching to understand others’ points of view 

Empathy All Profiles, Flexible Thinking: All students benefit but students with weaker 

flexible thinking might need coaching to understand others’ points of view 

Appreciating 

Diversity 

All Profiles 

Respect for Others All Profiles 

RELATIONSHIP SKILLS The ability to establish and maintain healthy and rewarding relationships 

with diverse individuals and groups. The ability to communicate clearly, listen well, cooperate with 

others, resist inappropriate social pressure, negotiate conflict constructively, and seek and offer help 

when needed. 

CASEL  Cognitive Skills / Mindprint Profile 

Communication All Profiles 

Working Memory, Attention: Students with weaker executive functions might be 

more likely to lose their train of thought or stop listening which can affect 

communication 

Verbal & Abstract Reasoning: Students with weaker reasoning skills might have 

difficulty logically communicating or following along in discussions 

Social 

Engagement 

All Profiles: Weaker communication skills can affect social skills 

Relationship  All Profiles: Weaker communication skills can affect relationships 

Teamwork Reasoning Strengths: Students might be viewed as bossy or demanding.  

Any Weakness: Students with weaker skills might be viewed as holding the team 

back. Learning to manage strengths and weaker skills is essential for developing 

teamwork skills. 

RESPONSIBLE DECISION-MAKING The ability to make constructive choices about personal 

behavior and social interactions based on ethical standards, safety concerns, and social norms. The 

realistic evaluation of consequences of various actions, and a consideration of the well-being of oneself 

and others. 

CASEL  Cognitive Skills / Mindprint Profile 

Identifying 

Problems 

Flexible Thinking: Students with weaker flexible thinking might not recognize 

problems that others notice 

Analyzing 

Situations 

Abstract Reasoning, Verbal Reasoning, Flexible Thinking: Students with weaker 

reasoning and flexible thinking might need support in breaking down problems and 

seeing multiple perspectives. 

Solving Problems Strong Flexible Thinking: Students with strong flexible thinking might be your best 

problem solvers, regardless of other skills 

Evaluating Abstract Reasoning, Verbal Reasoning, Flexible Thinking: Students with weaker 

reasoning and flexible thinking might need support in evaluating success. 

Reflecting All Profiles: Reflection is essential for growth and improvement for everyone, 

regardless of starting point. 

Ethical 

Responsibility 

All Profiles: Ethical responsibility is situational and learned over time. 
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