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ABSTRACT

THE ROLE OF SELF-EFFICACY AND GROWTH MINDSET ON MIDDLE SCHOOL
MATH ACHIEVEMENT FOR AT PROMISE YOUTH: AN EXPLANATORY STUDY

by Michael Mansfield

California’s accountability system has blended its focus on noncognitive factors of
achievement as well as evidence of academic growth. School districts are becoming
increasingly interested in developing noncognitive factors in their students to help
increase student achievement. With the wide variety of mandates and responsibilities
schools are shouldering, it will be important to continue developing methods to increase
all school accountability metrics in relation with each other. This research aims to explore
the relationship between noncognitive factors and mathematics achievement as measured
by the Northwest Evaluation Association’s Measure of Academic Progress assessment
(MAP). This study surveyed 8th graders throughout a school district to measure their
ratings of self-efficacy and growth mindset, two major noncognitive factors found in the
research to be major drivers of student achievement. During this research study |
developed a new instrument, the Self-Efficacy and Academic Mindset (SEAM). The
survey instrument was adapted from the Mindsets Essential Skills and Habits survey
(MESH), a survey used by the CORE districts of California to measure and evaluate the
noncognitive factors of their students. The survey was conducted in conjunction with the

fall 2020 administration of the MAP assessment.
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Chapter I: Introduction
In a nationwide survey of high school dropouts, 69 percent said that school had not

motivated or inspired them to work hard (Bridgeland et al., 2006). Lack of motivation not
only prevents students from completing high school but also impacts their ability to
perform their best. Over a decade removed from the No Child Left Behind Act (NCLB),
and with the new accountability frameworks adopted by the state of California, educators
are held accountable not only for test scores and academic proficiency, but for a host of
other factors as well. In California’s new system there has been a redirection toward a
more holistic view of accountability, with ten outlined priorities that go beyond just
assessment. Many superintendents and school leaders have applauded the change (Fullan
& Rincon-Gallardo, 2017). Among these ten priorities, student achievement, student
engagement, school climate, parental involvement, provision of basic services,
curriculum access, and implementation of state standards are all monitored and evaluated.
Yet, the major measure for academic achievement is still end-of-year testing. And, while
the new California Assessment of Student Performance and Progress (CAASPP) is more
rigorous than the Standardized Testing and Reporting (STAR) assessments they replaced,
they still do not provide students or teachers with meaningful opportunities to observe
growth within the school year or to inform their classroom instruction. A report released
recently from the Policy Analysis for California Education Group (PACE) alludes to
another concern:

The state has chosen a simplistic “change” measure by merely taking the

difference between this year’s scores and last year’s scores on each outcome.

This approach suffers from many problems, not the least of which is that it
does not adjust for the fact that these are different students being compared to



one another (i.e., there are “cohort effects”). Especially for test scores, where
there is a wealth of knowledge about the best ways to construct accountability
system growth measures, there is no reason for the state to choose the
approach it did. The state should choose a more appropriate growth measure,
such as a two-step value-added model. (Polikoff, 2019)

The state of California is trying to recognize a more holistic view of student needs while
still holding schools accountable, but the core academic measure is still a work in
progress.

If educators are to continue using standardized tests as one of the state’s major
metrics for academic accountability, then we must find ways to utilize standardized test
results to inform and improve classroom instruction from both the teacher and student
perspectives. This should also include making connections between test performance and
the noncognitive factors that affect achievement. These noncognitive factors lie behind
some of those nine “non-academic” factors tracked by the state. Much research has been
done into various noncognitive factors that inform student achievement but there are gaps
in the understanding of how these noncognitive factors interact with each other, and how
they directly impact student achievement (Farrington et al., 2012). Today there exists a
striking opportunity, with the state’s increased focus on tracking and developing
noncognitive indicators for student success, to explore how these indicators may directly
lead to student achievement, and vice versa.

Statement of the Problem

Math achievement is a major determinant of college and career readiness both in the

state of California and nationally. Unfortunately, current math achievement levels suggest

that the system is not preparing students for college and career readiness. Statewide in



California, only 39.73 percent of students met or exceeded standard in mathematics,
across all grade levels and subgroups tested (California Department of Education, 2020).
Over half of the students taking this state assessment have not met or exceeded the
standard; in the district where this study was conducted one can see the issue even further
magnified. Table 1 contains a comparison of state test scores in the target district and
across the state.

Table 1
CAASPP Mathematics Achievement 2018-2019

Grade Target District California
Meet or Exceed Standard Meet or Exceed Standard
Grade 3 30.93% 50.22%
Grade 4 29.41% 44.94%
Grade 5 22.32% 37.99%
Grade 6 18.87% 38.52%
Grade 7 20.37% 37.84%
Grade 8 20.41% 36.63%
Grade 11 20.54% 32.24%
All Grades 23.54% 39.73%

As Table 1 illustrates, the systematic and consistent score reports of underperformance in
meeting or exceeding mathematics standards make it more likely that these students will
not be able to be college and career ready. Closer examination of two of the largest
subgroups in the district where this study was conducted highlight an even more
troubling pattern; Table 2 contains test score results for Latinx students, and Table 3

contains test scores results for ELL students.



Table 2

CAASPP Mathematics Achievement Among Latinx Students

Grade Target District California
Meet or Exceed Standard Meet or Exceed Standard
Grade 3 25.59% 40.02%
Grade 4 24.55% 33.68%
Grade 5 17.67% 26.39%
Grade 6 12.57% 26.81%
Grade 7 12.47% 25.31%
Grade 8 13.22% 24.15%
Grade 11 14.58% 20.27%
All Grades 17.38% 28.05%

As Table 2 reports, mathematics achievement levels at all grade levels lagged behind that
of the state within the Latinx subgroup in 2018-19.
Table 3

CAASPP Mathematics Achievement Among English Learners 2018-2019

Grade Target District California
Meet or Exceed Standard Meet or Exceed Standard

Grade 3 14.08% 24.58%
Grade 4 24.55% 17.76%
Grade 5 6.82% 9.59%
Grade 6 75% 7.5%

Grade 7 1.06% 7.0%

Grade 8 .60% 5.96%
Grade 11 1.15% 5.01%
All Grades 7.49% 12.58%

As Table 3 reports, mathematics achievement levels at all grade levels, with the
exception of the 4" grade lagged behind that of the state within the ELL subgroup in
2018-19.

This level of math under-preparedness is further corroborated by other testing data

used by the district where this study was conducted. According to the Northwest



Evaluation Association’s (NWEA) Measure of Academic Progress Growth Assessment
(MAP), 60 percent of the incoming 9" grade students are more than two years below
grade level in mathematics (Target District, 2019). Two major challenges are highlighted
by these sets of data. First, many students are arriving at high school in this district with a
mathematics readiness level that exceeds the capacity of the system to support. Second,
the readiness deficit in many cases is so large, that the high schools have struggled to
raise their student’s achievement levels to meeting or exceeding standard after three years
of working with them. Recent target district data also demonstrates that some limited
gains have been made at the elementary level in both reading and math across the district,
but those gains have not carried over to the middle school level. During the 2019-2020
school year, almost every elementary school and grade level tested within the district
experienced low math achievement levels according to MAP (as measured by Rasch
Unit, RIT score) but experienced far above average growth (as measured by conditional
growth percentile). The overall average growth rate of all elementary students in the
target district was in the 68th percentile nationally for mathematics. The middle schools
in the target district tell a different story; achievement levels are similarly low to the
elementary schools, however, far less growth is occurring at the middle school level. The
overall average growth rate of the middle schools in math was in 46th percentile (Target
District, 2019). Elementary students are below grade level but the achievement gap is
narrowing; unfortunately, these gains have not carried over into the middle schools.

This district and its schools are emblematic of a widespread pattern found throughout

the state of California. Many schools and districts have large numbers of students



operating at a low achievement level, creating the potential for high growth, but these
schools and districts are challenged to realize this opportunity due to poverty, systematic
racism, and institutional barriers. The growing interest in noncognitive indicators likely
comes from the assumption that these indicators are more likely to be changed through
intervention than the various social, economic, and political forces that impact the
students.

This disparity in the test scores raises the question: what is going on at the middle
school level in the target district? The rising academic gains secured at the elementary
level that sharply diminish at the middle school level suggest that the middle school is an
environment ripe for investigation. In the target district, the reality is that the sudden lack
of academic growth at the middle school level cannot simply be explained away by socio-
economic factors or the home environment. The same students who did not perform at
the middle school level did perform at the elementary school level. Several districts
within the state of California, collectively known as the CORE districts, have begun to
focus on noncognitive factors as an area of study to help understand student levels of
achievement and help monitor continuous school improvement. The CORE districts are
currently using the MESH survey as one of their primary instruments for assessing four
noncognitive indicators: self-management, self-efficacy, growth mindset, and social
awareness. Their justification for using these noncognitive factors is their belief that they
show the most promise for meaningfulness, measurability, and malleability

(Transforming Education, 2016). Unfortunately, while valid and reliable instruments



exist to detect these noncognitive indicators within students, they are not often
systematically connected to standardized testing or correlated to those scores.
Significance of the Problem

Various research has shown the potential significance of noncognitive indicators in
shaping human outcomes in health, social behavior, and labor markets with factors that
could not be measured by typical cognitive test scores (Bowles, 1976; Farkas, 2003;
Heckman et al., 2006). This study will explore the effect of providing students with an
opportunity to study their own academic growth data, specifically their personal growth
on the MAP Growth, and monitor how this impacts their academic mindset, motivation,
and self-efficacy. In the average classroom, much of a student’s perception about their
performance in that class is shaped by the feedback and grades provided by the individual
teacher. That same classroom is also impacted by the broader school climate, which is
influenced not only by teachers, but by administrators, counselors, and support staff as
well. Standardized testing results can be impacted by the same factors; however, the
MAP Growth exam will give the students an opportunity to see their academic growth
relative to their peers both locally and nationally. The potential of seeing the relative
growth could demonstrate to students that those gains are substantial. If it can be shown
that these noncognitive indicators can both help predict future academic achievement and
be increased themselves by that same academic achievement, it may be possible to create
a positive feedback loop and make standardized testing something more useful to both

the students and teachers in the classroom.



There is tension within our educational system regarding how assessment data are
used—and these concerns from parents, students and educators are not unfounded.
Misuse of assessment data and the accountability regime of the NCLB era damaged the
educational system. Standardized testing data have long been used to make arguments
about the lack of preparedness of students, declining performance of teachers, and have
been used to justify reforms that weren’t always designed to actually improve public
education (Berliner, 2013; Berliner, 2014; Berliner & Biddle, 1996b; Glass, 2008;
Nichols & Berliner, 2007). However, if educators could continue to evolve the use of
assessment data—shifting away from a focus on summative end-of-year testing and
toward formative interim assessments that highlight and demonstrate growth—we may be
able to make standardized assessments more useful for providing feedback on student
progress as well as for improving student academic mindsets, motivation, and self-
efficacy. A large body of research has demonstrated the significance of the effect a
student’s academic mindset has on their academic performance. Students who believe
their increased efforts result in increased competence and ability have been shown to
have better academic performance (Cury et al., 2006; Dweck & Leggett, 1988). Students’
self-efficacy has also been shown to be a major contributing factor to their levels of
perseverance, effort, and persistence (Bandura, 1986; Bandura & Schunk, 1981;
Bouffard-Bouchard, 1990; Lent et al., 1984; Pajares, 1996; Schunk & Hanson, 1985).
The challenge this study will attempt to address is whether or not standardized

assessments can be framed and used in such a way that students see them as an



opportunity to demonstrate and evaluate their progress, fueling their motivation and
efforts at academic growth.

Standardized testing is not likely to go away. As such, we must find ways to frame its
use responsibly, helping students see their growth and progress. Research suggests that
growth mindset can boost student persistence, develop healthy levels of self-efficacy, and
motivate students (Claro et al., 2016; Dweck, 2008; Ehrlinger et al., 2016; O'Rourke et
al., 2014). According to Dweck (2008), “in a growth mindset, people believe that their
most basic abilities can be developed through dedication and hard work—brains and
talent are just the starting point. This view creates a love of learning and a resilience that
1s essential for great accomplishment” (p. 210). Perhaps test scores could be used to help
boost this mindset.

Purpose of the Study

The purpose of this study is to determine, at the middle school level, the impact of a
student’s academic mindset and self-efficacy on their math achievement. Furthermore,
this study will evaluate the impact of presenting students with their own academic growth
data from norm-referenced interim standardized assessments on academic mindset and
self-efficacy. This type of feedback could be particularly valuable for the student whose
personal or schooling context mask the reality that their growth is more pronounced than
they perceive.

Research Questions

The research questions that were addressed in this study are as follows:



e RQI: What is the relationship, if any, between noncognitive factors and
mathematics achievement for at-promise middle school students?

o RQIla: What is the relationship, if any, between self-efficacy (SE) and
mathematics achievement for at promise middle school students?

o RQI1b: What is the relationship, if any, between academic mindset (AM)
and mathematics achievement for at promise middle school students?

e RQ2: What factors predict math achievement?

e RQ3: How reliably does the SEAM indicator measure levels of self-efficacy and
academic mindset? What is the evidence for the validity of SEAM scores to
measure students?

Definition of Terms

The following terms will be used throughout this study.
Academic Mindsets

Academic mindsets come from the beliefs, attitudes and perception in one’s self in
relation to academic achievement and performance. Literature in this area sometimes
divides this construct into 4 main domains: 1) I belong in this community, 2) my ability
and competence grow with my effort, 3) I can succeed at this, and 4) this work has value
for me (Farrington et al., 2012). For the purposes of this dissertation, academic mindset
will refer to the domain that ability and competence grow with effort, and the domain that
one can succeed at an academic task is referred to as growth mindset (Dweck, 2008).

At Promise Students
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The Every Student Succeeds Act of 2015 gave local schools more control of how they
spent money and intervened on behalf of “at risk” students, which they define as those
who are economically disadvantaged students, students from minority ethnic groups,
children with disabilities, and English language learners (Darling-Hammond et al., 2016).
In 2019, California passed AB 419, which removed the title “at risk” and replaced it with
“at promise.”

Attribution Theory

One explanation use to understand behavior comes from attribution theory,
“Attribution theory deals with how the social perceiver uses information to arrive at
causal explanations for events. It examines what information is gathered and how it is
combined to form a causal judgment” (Fiske & Taylor, 1991).

Conditional Growth Index & Condition Growth Percentile

The Northwest Evaluation Association’s (NWEA) technical report states that to
accurately measure growth, a student must be observed on two or more occasions and
each observation must accurately measure performance on a common underlying
developmental construct. Two main growth measures are generated from the MAP
Growth assessment. The Conditional Growth index (CGI) represents the relative growth
of a student compared to their peers; a score of zero means they grew comparatively to
their peers, a positive score indicates atypically high academic growth, and a negative
score indicates atypically slow academic growth (Northwest Evaluation Association
[NWEA], 2019). The Conditional Growth Percentile (CGP) represents the percentile

ranking of the CGI. These peer group norms were studied by NWEA and the high
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degrees of marginal reliability across the grade levels suggest the assessment is testing
what it was designed to as seen in Table 4.
Table 4

MAP Assessment’s Marginal Reliability of RIT Scores (Mathematics)

Grade Level 6 7 8 9 10 11 12
Reliability 0.973 0.976 0.977 0.976 0.978 0.981 0.982
N 68,842 63,735 60,095 36,949 29,601 15,745 7,695

(NWEA, 2019)

When examining by instructional area we can further see the high degrees of reliability of
the MAP assessment, as seen in Table 5.

Table 5

MAP Assessment’s Reliability By Instructional Area

State Algebraic Number & Measurement Geometry Real & Statistics

Thinking Operations & Data Complex &
Number Probability
Systems
CA 0.976 0.977 0.976 0.978 0.981 0.982

Note. N=547,912. Adapted from “MAP Growth Technical Report,” by NWEA, 2019.
Furthermore, the MAP assessment also has a strong degree of concurrent validity with
the California Smarter Balanced Assessment Consortium (SBAC) assessment, as seen in
Table 6. This strong concurrent validity not only suggests the tests are aligned but opens
up the possibility for the argument that the MAP Growth assessment could be used
instead of the SBAC assessment; however, it needs to be conceded that only the SBAC

tests writing skills directly.
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Table 6

Concurrent Validity of MAP and SBAC Mathematics Tests in California

Test Grade 6 Grade 7 Grade 8
Spring 2015 r 0.89 0.87 0.85
N 7,042 6,141 5,625

Note. Adapted from “MAP Growth Technical Report,” by NWEA, 2019.
Noncognitive factors

An incredibly broad term, noncognitive factors is the term developed to distinguish
between the core academic skills and processes one needs to learn to achieve in school
(cognitive factors) and the strategies, attitudes, and behaviors one may possess that may
drive academic achievement as well (Farrington et al., 2012). Various researchers have
pointed out the somewhat false dichotomy between these two constructs; as Borghans et
al., 2008 noted, “few aspects of human behavior are devoid of cognition” (p. 974). In
this study, particular focus was placed on two noncognitive factors: self-efficacy and
academic mindset.

Northwest Evaluation Association’s, Measure of Academic Progress Growth Exam
(MAP Growth)

The MAP Growth assessment is an interim computer adaptive test, designed to be
given 2-3 times a year and track a student’s growth and achievement levels as norm
referenced to millions of other students across the United States. The stated design
purpose of the exam is to create an assessment that dynamically adjusts to individual
student achievement levels, provide performance and growth summaries, connect across

grade levels (providing an ability to track and understand a student’s performance as they
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progress through grade levels), and help teachers plan instruction based on targeted
growth goals (NWEA, 2019).
Rasch Unit (RIT) Scales

The MAP Growth assessment generates a RIT score. The RIT scale is derived from
Item Response Theory (IRT) which describes the relationship between item
characteristics and student achievement (Lord, 1980; Lord & Novick, 1968; Rasch,
1980). The RIT score generated in the MAP Growth exam is based on a one-parameter
Rasch IRT model that estimates the probability that a student with a particular
achievement score will correctly answer a test item of particular difficulty (NWEA,
2019). For the purposes of this dissertation, any reference to RIT scores is a reference to
the academic achievement levels as evidenced by the MAP assessment.
Self-Efficacy

Self-efficacy is an individual’s belief of whether or not they have the capability to
succeed at a particular task in the future (Bandura, 1997, 2001). In the literature, self-
efficacy and self-concept are often paired under the larger grouping of self-perceptions.
Self-concept evaluates an individual's general feelings about their capability based on
past performance, but self-efficacy is a measure of future expectations pertaining to one’s
capability for future performance.
Site Selection and Sample

The target location for this study was a school district in a rural community in
Northern California. The district’s middle school population is approximately 85%

Latinx, 12% white, 85% socio-economically disadvantaged, 13% homeless, 38% English
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learner and 16% students with disabilities. The target classes for the study were 8th grade
math classes.
Scope and Limitations of the Study

The study took place over the course of one academic semester. I followed a group of
8th grade math students through MAP Growth assessment administrations in the fall of
2020. The study used a quantitative approach employing the SEAM survey, given in
conjunction with the student’s administration of the MAP Growth assessment. The
purpose of administering the survey in conjunction with the MAP Growth assessment
was to explore the relationship between students perceived levels of academic mindset or
self-efficacy may relate to their academic performance as measured by the MAP Growth
assessment.

It has been argued that self-efficacy measurements are most reliable when the task
used to test the self-efficacy is closely aligned in timing with the future related task and
the measurement have a high degree of specificity (Bandura, 1997). However, a natural
consequence of this specificity is that the results become less generalizable the more
specific the testing task becomes. It has also been argued that self-efficacy is difficult to
measure; critics have challenged the validity and reliability of imprecise definitions
within the instruments’ testing self-efficacy (Caprara et al., 2003; Choi et al., 2001;
Tschannen-Moran et al., 1998; Tschannen-Moran & Hoy, 2001). Subject students have
had uneven backgrounds in elementary and middle school regarding knowledge of what

the test means; teachers in different classes or at different schools may have put more or
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less emphasis on explaining the test and scores to students before I worked with them
This could certainly impact my results.
Assumptions, Background, and Role of the Researcher in the Study

Informing this study is my belief that a primary motivator of human accomplishment
1s self-efficacy. Bandura (1986) argued, "People who regard themselves as highly
efficacious act, think, and feel differently from those who perceive themselves as
inefficacious. They produce their own future, rather than simply foretell it" (p. 395). |
believe academic mindset 1s key to driving accomplishment in any field, including
education. In my first teaching job at a brand-new charter school, I saw first-hand the
importance of self and collective efficacy as they were what I perceived as the fuel that
drove the school’s growth and success.

I do believe that all students are capable of experiencing the phenomenon of self-
efficacy, while I also acknowledge that a host of factors in the control of the student and
outside of the control of the student will certainly impact a student's ability to experience
self-efficacy. Socio-economic status, family upbringing, cultural values, the environment,
and health are just a few of the many factors that could certainly impact a student’s selt-
efficacy and academic mindset.

My research into this topic also comes from a practical and functional mindset.
Standardized testing is likely not going to be removed completely from our educational
system due to strong political interest in maintaining some version of standardized
testing. I am approaching this research with the outlook that if it cannot be removed from

our system, it ought to be made more impactful for students and teachers to improve
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student learning outcomes. My research is aimed at attempting to posit that specific types
of standardized testing results framed in a growth minded context could have beneficial
self-efficacy strengthening properties that could encourage future further growth. Based
on personal experience and research, I am not convinced this would be the only or most
effective way to increase this self-efficacy, but I am interested in exploring whether
standardized testing, which is fairly loathed across many corners of the educational
system, could potentially have value if used more intentionally.

As an assistant principal in a high school whose district is placing focused emphasis
on the MAP Growth assessment and the scores being generated, I know that my
positionality and the positionality of my district will have an effect on the research. Some
of the students involved in the research may have had more extensive discussions than
others about the test scores, and therefore may be more or less interested in discussing
them in greater depth with me. For teachers who have less faith or interest in the
information being captured in the MAP growth assessment, my work may be seen as a
distraction from the more legitimate work they wish to focus on, or even as a waste of

their time.

17



Chapter II: Literature Review

This research study was developed through an examination of related literature. In
this literature review, I first examined social cognitive theory (Bandura, 1986) and human
agency and how those frameworks apply to learning and assessment. Next, I explored
academic achievement within the context of California and the Local Control and
Accountability Plan (LCAP) and Local Control Funding Formula (LCFF); also,
noncognitive factors and their measurement and use within accountability measures in
California were examined. The purpose of reviewing California’s new academic
accountability systems was to highlight potential gaps in practice, namely that our
academic assessments still only measure end-of-year growth and do not provide the
instructional assessment data teachers and students need to monitor and develop growth
throughout the year. I then further examined two noncogntive factors, growth mindset
and self-efficacy. These two factors have been particularly focused on throughout the
broader research and more specifically in California’s work to use noncognitive factors in
school improvement and accountability measures. Next, I explored in the literature
reviewed the history of high stakes testing with the purpose of documenting the myriad
reasons why standardized testing has sometimes been faced with animosity by some in
the education profession and how this may have led to a gap in the practice and research.
Lastly, I explore the MAP Assessment to establish its validity, reliability, and potential
opportunity as a standardized assessment that could be used to bridge noncognitive

factors and achievement.
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Social Cognitive Theory & Human Agency

When asked “What is the role of school and teachers?”” Caleb Carman, an 11th grader
from New York, responded, “The role of education and the role of teachers is to
empower students not just to do what they want, but to make mistakes. The more often
you make mistakes, the more likely you will be to do something important” (Slapik,
2017). In this student’s understanding, the role of school and teachers is empowerment.
To have agency is to believe that one has the power to shape their life, environment, or
events by their own actions or influence; in this view, people make their life, their life
does not make them (Bandura, 2006, 2008). The theoretical framework of social
cognitive theory proposes how this empowerment and agency is taught; human
development can be directly attributed to an individual's observations and interactions
with their environment, experiences, and social interactions. In the social cognitive theory
view, human development is often influenced by social factors and social factors can
influence how one perceives their environment, experiences, and social interactions in
reciprocal fashion. Cognition often directly influences human motivation, affect, and
action; these same forces also directly influence cognition (Bandura, 2012). Social
cognitive theory was a rejection of the behaviorist notion that human development was
the result of responses to the environment without cognition or interpretation to those
environmental stimuli through the lens of social experience.

Throughout the development of social cognitive theory debate existed about whether
the antecedent to human development was driven by the environment, experiences, and

social interactions of the individual or whether the interpretations of the environment,
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experiences, and social interactions of the individual were the antecedent of human
development (Bandura, 2012). The question debated here is an important one,
particularly to educators. To put the debate more simply, this debate wrestles with the
fundamental question of whether the environment drives human development or if human
development is driven by the interpretation of that environment. For education to have a
purpose, we must believe that it is interpretation of the environment, experiences, and
social interactions that is driving human development because interpretation is not
predetermined—it can be taught and learned. However, we cannot ignore the
simultaneous reality that an individual's interpretation of their environment, experiences,
and social interactions may be driven by factors they believe to be deterministic. To put it
another way, it would likely not be very difficult to find a person who would argue that
race, class, and/or gender do not determine one’s educational outlook; it also would not
be difficult to find someone who would argue the exact opposite. Bandura’s argument
was that these simultaneously existing contradictory outlooks could exist because human
functioning is derived from the dynamic interaction of social interactions and behavioral
and environmental determinants that do not play out the same for each individual; he
called this interplay triadic reciprocal causation (Bandura, 1978). Implicit in Bandura’s
explanation is the acknowledgement that our environment certainly impacts our
development, but that our interpretation of that environment is just as important.
Implications of Social Cognitive Theory and Human Agency on Learning

There are a few broadly acknowledged intersections between human agency and

learning that are mediated through a social cognitive theory lens. Donovan et al. (1999)
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had three key findings and four practical implications for classroom practice; two of these
key findings and implications sit at the intersection of how to develop human agency and
learning in the classroom context. The first key finding is that students come to the
classroom with preconceptions and misunderstandings; the notion that students arrive in
classrooms as empty vessels ready to be filled by their teachers is not supported by the
research (Donovan et al., 1999). Students’ social interactions, experiences and
environment begin to help them develop some sense of the world at an early age.
Preschoolers have been shown to develop understandings of the world and phenomenon
around them (Wellman, 1992). Students come into classrooms with ideas and
conceptions that relate not only to knowledge and academic skills but to noncognitive
factors as well. The second key finding was that metacognitive approaches to instruction
have been shown in the research to have a powerful impact on students ability to
establish learning goals and monitor the progress (Donovan et al., 1999). Both of these
key findings highlight that students come into classrooms with varying degrees of agency
and a wide range of socially, environmentally, and experientially mitigated conceptions
of themselves and their world.

The implications of these findings for learning and assessment are critical. Schools
and classrooms are most effective when they are learner centered, meaning when
educators are in constant study and awareness of the knowledge skills and attitudes that
learners bring with them. Research has shown that students bring different mindsets into
the classroom; some students believe that abilities or intelligence are fixed and

unmalleable, while others believe that academic struggles allow practice and

21



development opportunities (Dweck & Leggett, 1988). The second key implication for the
classroom is the importance of formative assessments; the focus of a formative
assessment is to make students' thinking visible to both the teacher and the student.
Formative assessment should be aimed at helping students see their progress over time
and helping teachers identify or diagnose gaps in their learning for further development
(Donovan et al., 1999). A critical piece in understanding the learning taking place in the
classroom is assessment, and, as the state of California currently stands, we still have
room to grow in the effort to integrate best practices of how students learn and grow into
our assessment system.
Implications of Social Cognitive Theory and Human Agency on Assessment

Research has shown that learning and achievement in school is not simply about
cognitive ability, IQ, academic skills, or the collection of knowledge. Rather, academic
achievement is about noncognitive factors as well. Our assessments and school
accountability measures should acknowledge this reality. There is a fundamental tension
in our assessment system between assessing student learning through classroom-based
instruments or large-scale instruments; they each serve their purposes, but their purposes
and focuses are rarely aligned with one another. Ideal classroom-based assessments
should serve formative purposes, and ideal large-scale assessments would likely serve
summative purposes; it has been warned that unless careful balance is struck between
these focuses, summative assessments will often overtake formative assessments (Black
& Wiliam, 1998). This cannot be allowed to happen because in the process of learning

and in formative assessments are the most genuine opportunities to see the noncognitive
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factors of learning play prominently in academic achievement. Many researchers have
argued that advances in cognitive science and psychometrics have demonstrated the
power and potential of refashioning assessments to take advantage of those developments
(Baker, 1997; Baxter, & Glaser, 1999; Linn, 1988; Messick, 1984; Mislevy, 1994;
Nichols, 1994; Pellegrino, Jones, & Mitchell, 1999). Even with all of the effort to create
new assessments through Common Core, we are still stuck with state assessments that do
not address these research findings. Donovan et al. (1999) argued that assessments should
find ways to balance the needs of instruction and assessment; it is not enough for them to
simply tell the percentile rankings in summative fashion—they need to help inform
targeted classroom instruction as well (Pellegrino et al., 2001). There are assessments out
there that take advantage of the developments of psychometrics and cognitive science and
provide both more targeted classroom instruction information and formative evaluation.
One such assessment, the MAP Growth assessment, will be explored further in this
research.
Achievement As It Relates to the California LCAP and LCFF Context

Over the last several years, California has moved away from the external
accountability models propagated, mostly recently, under the NCLB era and extending
into the Local Control Funding Formula (LCFF) and Local Control and Accountability
Plan (LCAP) era. At the current time, schools and districts have been allowed to generate
a more locally based context for educational reform instead of being purely focused on
state assessment test scores. During this transition, Michael Fullan, well known for his

work in system reforms, has been working with the state of California on a series of
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feedback reports to monitor the progress made in California’s quest to reform its
education system. He argued that there are four main drivers that improve education
efforts: capacity building, pedagogy, collaboration, and systemness (Fullan & Rincon-
Gallardo, 2017). Overall, state leaders in education are excited and pleased with the new
LCFF and LCAP funding and accountability structure because it establishes the ability to
fund and focus on correct drivers for system reform; gains have been made in graduation
rates, college readiness indicators have risen and suspension rates have dropped (Fullan
& Rincon-Gallardo, 2017).

Within the new system, two of the LCFF priority areas are implementation of state
academic standards and academic achievement. However, according to Fullan and
Rincon-Gallardo (2017), “three in every five grade 11 students in California are ready or
conditionally ready for college work in English language arts, and one in three are ready
for college work in mathematics” (p. 8). Progress has been made, but there is still much
room to grow in as many students are not prepared for higher level academics according
to the most recent data. In 2018, the state released its new data dashboard, which is
designed to provide basic data analysis of LCFF priorities for parents, schools, and
districts. However, analysis from the CORE-PACE Research Partnership highlighted a
major flaw in the dashboard that is really an indicator of broader deficiencies in the
monitoring of academic achievement data. According to Polikoff (2019), the state has not
fixed its approach to tracking student growth:

The state has chosen a simplistic “change” measure by merely taking the
difference between this year’s scores and last year’s scores on each outcome.

This approach suffers from many problems, not the least of which is that it
does not adjust for the fact that these are different students being compared to
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one another (i.e., there are “cohort effects”). Especially for test scores, where
there is a wealth of knowledge about the best ways to construct accountability
system growth measures, there is no reason for the state to choose the
approach it did. The state should choose a more appropriate growth measure,
such as a two-step value-added model.” (p. 5)

Simply put, we don’t have clean methods to monitor and track academic growth within
the basic frameworks of the state’s LCFF priorities and the California dashboard. It is
imperative that the system be able to objectively track and monitor student growth and
find ways to help students use this growth data to increase their own self-efficacy. Fullan
& Rincon-Gallardo (2017) argue that in order for California to build capacity (one of the
four main correct drivers) the state must build capacity in “assessment with respect to
defining, measuring, and using evidence for diagnostic, monitoring and action taking
purposes” (p. 14). As it currently stands, state assessments provide only somewhat useful
data; they currently define and measure but are difficult to diagnose and monitor because
they are summative. Capacity to connect formative processes, such as benchmarks or
other formative interim assessments, will be critical to bridging this gap.
Noncognitive Factors as They Relate to LCAP and LCFF

Noncognitive factors have been used to explain a relatively common phenomenon,
“Numerous instances can be cited of people with high 1Qs who fail to achieve success in
life because they lacked self-discipline and of people with low 1Qs who succeed by virtue
of persistence, reliability and self-discipline” (Heckman & Rubinstein, 2001). This
dichotomy has been explained, in various studies from a range of disciplines, as the
interplay of academic outcomes and noncognitive factors (Bowles, 1976; Farkas, 2003;

Heckman et al., 2006; Jencks, 1979; Lleras, 2008). In recent literature, a host of mental
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constructs that are believed to have an impact on academic outcomes have risen to
prominence in research. The dominant interpretation, as it currently stands, is that there
are a host of behaviors, skills, attitudes and strategies that impact academic achievement
but which might not be measured in any sort of meaningful and international way through
classic academic assessments or instruments.

Educators know and experience a host of factors that impact a student’s academic
performance that do not appear to be cognitively based: attendance, responsibility, self-
regulation, problem solving, beliefs about their own intelligence, persistence, and
relationships with their peers and adults are some of the many factors that have been
shown to make a difference in how students access and find success in school (Ames &
Archer, 1988; Bandura, 1997; Bandura & Schunk, 1981; Conley, 2007; Farkas, 2003;
Schunk & Hanson, 1985; Wentzel, 1998; Zimmerman, 1990). Thorough and rigorous
research has demonstrated for many years the importance of mindset, essential skill
development, and habits in shaping educational outcomes and achievement. However,
one of the primary difficulties discussed in the literature of noncognitive factors and
academic achievement is that there is still much to be understood about the degree to
which any of these noncognitive factors are malleable and just how causal each of these
factors is on academic achievement. Current research is trying to understand the interplay
of these noncognitive factors with one another and upon academic achievement.
Researchers are encouraged that investigation in this space could lead to positive
breakthroughs because recent research has shown that even short-term interventions that

target and address psycho-social beliefs can have an impact on academic performance
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(Blackwell et al., 2007; Good et al., 2003; Oyserman et al., 2006; Walton & Cohen,
2007). How this research has shaped the policy context in K-12 education in California in
recent years will be explored next.

The LCAP and LCFF era has also brought changes to the accountability system
outside of cognitive academic measures. Today, schools and their districts are pushing
towards a greater understanding or how noncognitive factors influence student wellbeing
and academic achievement. However, K-12 schools are really just beginning the
challenging work of integrating these noncognitive factors into their accountability
systems and continuous improvement efforts. Nine key districts in California, collectively
known as the CORE Districts, have led the effort to understand and integrate
noncognitive factor development and integration into the California K-12 system. In
2013, the CORE Districts convened and selected four key noncognitive factors that they
believed would best foster the development of mindsets, essential skill development, and
habits (MESH). Their selection criteria were that MESH competencies must demonstrate
in the research meaningfulness, measurability, and malleability (Kane & Mitchell, 1996).
The four noncognitive factors chosen from these criteria were self-management, self-
efficacy, growth mindset, and social awareness. The CORE districts and their partners
have worked to develop a survey to measure and evaluate these four noncognitive factors
within their districts and schools.

The CORE districts and their MESH work have been encouraged and driven by the
longitudinal research that shows long term positive outcomes can be attributed to

noncognitive factors. One study showed that noncognitive factors were just as likely to
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predict college degree attainment as cognitive ability. In another study, kindergartners
with high social competence were shown to be more likely to graduate from high school
and college (Heckman et al., 2006). Two key policy recommendations to come out of the
MESH survey work conducted by the CORE districts were to begin systematically
measuring MESH competencies and to use those results for formative system
improvement efforts (Larocca & Krachman, 2016). The work of this dissertation is to
study two particular MESH competencies with the goal of understanding the impact of
those competencies on academic achievement.
Focus on Noncognitive Factors: Self-Efficacy and Academic Mindset

The literature has organized the noncognitive factors for academic achievement into
five broad categories: academic mindsets, social skills, academic perseverance, learning
strategies, and academic behaviors. Of these five factors, it has been hypothesized that
academic mindset is the noncognitive factor that impacts the other four factors and that it
is through this mindset lens that the other four factors derive much of their input

(Farrington et al., 2012). Figure 1 demonstrates this hypothesized model
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Figure 1

Hypothesized Model of Five Noncognitive Factor Interaction
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Note. From "Teaching Adolescents to Become Learners: The Role of Noncognitive
Factors in Shaping School Performance—A Critical Review” by C. A. Farrington et al.,
2012, The University of Chicago Consortium on Chicago School Research.

Growth mindset and self-efficacy are two constructs within the academic mindset
noncognitive factor structure that have been targeted by the MESH survey as the result of
research that has shown their potency and relevancy to understanding student academic
performance. The goal of this dissertation is to further explore the relationship between
self-efficacy, growth mindset, and academic performance as measured by the MAP
Assessment. In the hypothesized model provided, it is suggested that there is a feedback

loop between academic mindsets, other noncognitive factors, and academic performance.

In K-12 education, grades and standardized testing scores are the two primary measures
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of academic achievement. This dissertation explored how academic mindset could be
impacted by the MAP Growth assessment, an assessment that mirrors some features of
state testing but does so in a way that is more formative in nature and could have a more
useful impact on teaching, learning, and noncognitive factor development.

Growth Mindset

Dweck (2008) compared individuals with fixed mindsets—those who believed that
traits were given and that talent determines success—to individuals with growth
mindsets—those who believe that basic abilities can be refined through dedication and
hard work. The findings matched those of other researchers: that those students who
believe that effort and hard work matter are more interested in building capacity, more
persistent, and more likely to display other noncognitive factors tied to achievement
(Cury et al., 2006; Dweck & Leggett, 1988).

Development of Academic Mindset & K-12 Achievement. Many longitudinal
studies have demonstrated the connection between growth mindset and students’
motivation, grades, and higher test scores (Transforming Education, 2016). Growth
mindset has been established as an influential factor on achievement and numerous
follow up studies have been conducted to better understand how mindset can be
cultivated and developed in the classroom. Research has shown that that adaptive
motivational patterns, or growth mindset, come from academic processes that incorporate
challenge and even failure while at the same time directly supporting the motivational
context of the student (Dweck, 1986). In subsequent research, it was found that when

those challenging tasks were focused on skill acquisition rather than evaluation, students,
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regardless of ability, were more willing to take on more challenging tasks in order to
master the skills of that particular domain (Dweck & Leggett, 1988). The implications of
these two studies together is that in a classroom context that is challenging, safe to
struggle within, and supported adequately, students can develop strong academic
mindsets that will encourage them in academically challenging pursuits, regardless of
their initial ability level. A synthesis of research from several studies found that when
teachers make challenging tasks accessible to all students, providing support to help
students achieve success, students are more likely to rise to the challenge (Dweck et al.,
2014). Growth mindset is hampered when goals are not geared toward skill development.
In a series of studies, evidence was found that non-evaluative learning goals could have a
strong impact on student motivation and performance (Grant & Dweck, 2003). In this
context, failures were seen as part of the growth process rather than as indications of
nability.

Research has demonstrated the potential for maladaptive strategies and reinforcers
that can prevent growth mindset. In one study, Dweck and Reppucci (1973) were able to
predict and correlate 5th graders responses to why they were unable to solve difficult
math problems based on a questionnaire run before the experiment. The “Intellectual
Achievement Responsibility” questionnaire was designed to detect whether a student
would blame others or themselves for their inability to solve the problems. The study
found that the students who blamed themselves were also more likely to be able to solve
the difficult problems, while those who were most likely to blame others were more

likely to not be able to solve the problem (Dweck & Reppucci, 1973). In a follow up
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study by Dweck et al. (1978), 5th graders were systematically observed to evaluate the
types of feedback they received from their teachers. The feedback pattern suggested that
boys were far more likely to receive negative feedback based on rules, effort, or their
inability to follow class norms. During the second phase of the same study, the students’
attitudes towards their feedback were studied. What the researchers found was that boys
were far more likely to blame their teacher for their academic performance, while girls
were more likely to blame themselves. The researchers suggested this was due to the
feedback originally provided by the teachers; since the boys' feedback was more often
based on not following the norms and rules and not their actual academic performance,
they were less likely to have their mindset towards their own ability impacted. The girls,
on the other hand, were more likely to receive feedback about their academic
performance, because they were more likely to be following the class norms;
consequently, that feedback had a greater potential to lead the girls to question their
academic ability (Dweck et al., 1978). Research into the space of academic mindsets and
growth mindset has led to the formation of two categories of students: those who are
performance oriented and those who are mastery oriented. Students who are performance
oriented are more likely to evaluate themselves poorly in ability or predict failure for
themselves, while mastery-oriented students are more likely to self-motivate, focus on
their potential, and predict that success will eventually come (Smiley & Dweck, 1994).
Growth Mindset & Middle School Math Achievement. The transition from
elementary to middle school can be a difficult one for students. In middle school classes

become more challenging, expectations increase, the workload increases, grading is more
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challenging, and the structure of instruction is often less personalized than that of
elementary school (Midgley et al., 1995). West and Schwerdt (2012) studied this
transition within the context of two different types of schools: K-8 schools and 6-8
middle schools. In the K-8 schools, it was found that achievement level drops during the
transition from 5% to 6" grade within the same school were lower than the achievement
level drops of students transitioning from an elementary to middle school (West &
Schwerdt, 2012). It has been suggested that, in addition to the rising expectations and
other environmental factors mentioned previously, middle school achievement drops in
part because of the changing goal orientation between elementary and middle school;
Midgley et al. (1995) found that elementary teachers were more likely to focus on task or
learning goals while middle school teachers were more likely to focus on performance
goals. This change can have a negative impact on the mindset of a student. When
students focus on performance goals, they will often evaluate their own success in
relation to their peers and potentially judge themselves to be incapable of achievement if
the task is difficult and they are unable to perform. Research has shown that growth
mindset is malleable and with intervention it can be positively impacted.

In a widely-cited dual study of growth mindset in the context of middle school
mathematics, Blackwell et al. (2007) studied whether achievement could be predicted by
a student's implicit theory of intelligence. The first study followed students as they
transitioned to middle school and moved through middle school; students completed
scales designed to assess their growth mindset and their achievement scores on

standardized tests were tracked. Blackwell et al. (2007) was able to demonstrate that
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incremental theory of intelligence (growth mindset) was positively associated with beliefs
about the importance of effort, what kind of learning goals the students had, positive
work habits, and fewer feelings of helplessness. In their second study, Blackwell et al.
(2007) wanted to take what was found in the first study and discover whether a positive
theory of intelligence and the correlating positive motivational patterns could make an
impact on achievement. In this study, a group of students was evaluated, and each was
identified as having either a growth or fixed mindset, then they were randomly assigned
to either the control or experimental group. The experimental group spent eight 25-
minute advisory sessions discussing how the brain is like a muscle and can be trained just
like other muscles. At the end of the study, students who were given the advisory
sessions had GPAs an average of 0.30 points higher than students who did not;
additionally, it was found that students could change their mindsets in just a few months
(Blackwell et al., 2007).

There has been some indication about the power that short-term interventions have
had on helping students to develop growth mindset. The research conducted by Blackwell
et. al (2007) was built upon previous research in which a similar intervention was
conducted amongst college students. In that previous study, researchers working with
college students showed a video explaining that academic setbacks are normal. At the end
of the study, students who saw the video had GPAs an average of 0.27 points higher than
students who did not see the video (Wilson & Linville, 1985). In both cases, relatively

low-impact interventions providing basic information on growth mindset had significant,
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measurable impacts. In a widely-cited study synthesizing the findings of many studies on
academic-mindset, Yeager and Walton (2011) found that:
Several rigorous, randomized field experiments have shown that seemingly
“small” social-psychological interventions—typically brief exercises that do
not teach academic content but instead target students’ thoughts, feelings, and

beliefs in and about school—have had striking effects on educational
achievement even over months and years.” (p. 2)

In a follow up study, a one-hour online growth mindset intervention, designed to be cost
effective, scalable, and widely deployable, was tested nationwide. The study asked
students to complete two 25-minute online sessions in which they read and listened to
scientific materials about how the brain works and could grow. The treatment session
also encouraged students to reflect on how to apply this to something they might want to
grow their brain in pursuit of and how to put these beliefs into practice (Yeager et al.,
2019). The goals of the study were twofold: to determine if such a short-term intervention
would have a positive impact, as previous interventions shown to have an impact took
longer to implement, as well as to determine in which types of schools the intervention
would have the greatest impact. Yeager et al. (2019) found that the growth mindset
intervention:

reduced the prevalence of fixed mindset beliefs relative to the control

condition, reported at the end of the second treatment session, unstandardized

B =-0.38 (95% confidence interval =—0.31, —0.46), standard error of the

regression coefficient (s.e.) = 0.04, n = 5,650 students, k = 65 schools, ¢ =
—10.14, P <0.001, standardized mean difference effect size of 0.33. (p. 366)

Furthermore, their academic performance improved as well. Yeager et al. (2019) found:
lower-achieving adolescents earned higher GPAs in core classes at the end of

the ninth grade when assigned to the growth mindset intervention, B = 0.10
grade points (95% confidence interval = 0.04, 0.16), s.e. =0.03, n= 6,320, k =
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65,t=3.51, P =0.001, standardized mean difference effect size of 0.11,
relative to comparable students in the control condition. (p. 366)

According to Yeager et al. (2019), the effects were most pronounced in low and medium
achieving schools that had a school culture that embraced growth mindset and had
student populations that provided support to their peers for academic risk taking. It could
be very tempting for school districts and sites to view this research and see the relatively
quick and easy opportunities for deployment. However, it has been warned that viewing
these interventions as silver bullets without considering the specific contexts of the areas
in which they were deployed would be a significant mistake, and that rigorous and
careful construction of these interventions is necessary (Yeager & Walton, 2011; Yeager
et al., 2019).
Self-Efficacy

Self-efficacy has found a wide range of applications in many fields of study. In my
research for this work a search for “self-efficacy” in my university's library database
generated 374,442 results and a Google search of the same generated 119,000,000 results.
The concept of self-efficacy originated from Albert Bandura, a foundational theorist who
is known for two theoretical frameworks: self-efficacy, and the larger theoretical
framework of social cognitive theory. He defined self-efficacy as “beliefs in one’s
capabilities to reorganize and execute the courses of action required to produce given
attainments” (Bandura, 2012, p. 3). Success, or lack of success, in executing those
courses of action would further impact the attitudes, beliefs, and future decision making
of that individual. Bandura (1977) believed that individuals generated powerful self-

perceptions from their experiences and ability to achieve success in tasks. While self-
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efficacy was theorized to be a powerful force, this power was qualified with some
limitations. Bandura (1977) states:
Expectation alone will not produce desired performance if the component
capabilities are lacking...given appropriate skills and adequate incentives,
however, efficacy expectations are a major determinant of people's choice of

activities, how much effort they will expend, and of how long they will
sustain effort in dealing with stressful situations.” ( p. 194)

Self-efficacy fit into a wider theoretical framework of social cognitive theory. Bandura
(1986) posited that human achievement is derived from the interaction of three forces:
one's own behaviors, personal factors or characteristics, and environmental conditions.
Within the theoretical framework of social cognitive theory, the central concept of
reciprocal determinism states that these three forces dynamically and reciprocally interact
with each other to influence an individual’s goals, values, and self-efficacy beliefs. This
interaction has huge potential significance in education. Social cognitive theory suggests
that economics, personal ability level, or a host of other factors do not single handedly
pre-determine academic outcomes but rather these factors dynamically interplay with
each other to form the self-efficacy of any given individual. This formed self-efficacy
will then loop back to one’s own behaviors and actions, thus shaping their academic
outcomes.

According to Bandura (1986), four main factors influence self-efficacy: mastery
experiences, vicarious experiences, social persuasion, and physiological states. Mastery
experiences are those experiences in which an individual has experience completing a
difficult task and gains positive self-beliefs from that enterprise. Bandura (2012)

described these mastery experiences as “the most influential source of efficacy
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subject and including math. The
student believes that most of the
learning goals set by the teachers
are achievable, depending on the
subject and including math. The
student believes that their
NWEA achievement and growth
scores both mostly demonstrate
that they are capable of
succeeding at math. The student
mostly believes that their growth
over time chart shows them that
they can succeed at math.

10.

11.

all the learning goals my teachers set.
I am mostly confident that I can earn
an A in my math class.

I am mostly confident that I can do
well on all my math tests, even when
they’re difficult.

I am mostly confident that I can
master the hardest topics in my math
classes.

I am mostly confident that I can meet
all of the learning goals my math
teachers set.

It is mostly true that my NWEA
growth percentile shows that I can
succeed at math.

It is mostly true that my NWEA
achievement percentile shows that I
can succeed at math.

It is mostly true that my NWEA
growth over time chart shows me that
I can succeed at math.

The student believes that they
can earn an A in some of their
classes, depending on the subject
and including math. They
believe that they can do well on
some of their tests, even when
they are difficult and they can
master the hardest topics in some
of their classes, depending on the
subject and including math. The
student believes that some of the
learning goals set by the teachers
are achievable, depending on the
subject and including math. The
student believes that either their
NWEA achievement or growth
score demonstrates that they are
capable of succeeding at math or
that both only somewhat
demonstrate that they are
capable of succeeding at math.

I am somewhat confident that I can
earn an A in my classes.

I am somewhat confident that I can do
well on all my tests, even when they’re
difficult.

I am somewhat confident that I can
master the hardest topics in my
classes.

I am somewhat confident that I can
meet all the learning goals my teachers
set.

I am somewhat confident that I can
earn an A in my math class.

I am somewhat confident that I can do
well on all my math tests, even when
they’re difficult.

I am somewhat confident that I can
master the hardest topics in my math
classes.

I am somewhat confident that I can
meet all of the learning goals my math
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The student somewhat believes
that their growth over time chart
shows them that they can
succeed at math.

10.

11.

teachers set.

It is somewhat true that my NWEA
growth percentile shows that I can
succeed at math.

It is somewhat true that my NWEA
achievement percentile shows that |
can succeed at math.

It is somewhat true that my NWEA
growth over time chart shows me that
I can succeed at math.

The student believes that they
can earn an A in few of their
classes, depending on the
subject, math is not included.
They believe that they can do
well on a few of their tests, even
when they are difficult and they
can master the hardest topics in a
few of their classes, depending
on the subject, math is not
included. The student believes
that few of the learning goals set
by the teachers are achievable,
depending on the subject, math
is not included. The student
believes that either their NWEA
achievement or growth score
somewhat demonstrates that they
are capable of succeeding at
math or that both only
demonstrate a little that they are
capable of succeeding at math.
The student believes a little that
their growth over time chart
shows them that they can
succeed at math.

10.

11.

I am a little confident that I can earn
an A in my classes.

I am a little confident that I can do
well on all my tests, even when they’re
difficult.

I am a little confident that I can master
the hardest topics in my classes.

I am a little confident that I can meet
all the learning goals my teachers set.
I am a little confident that I can earn
an A in my math class.

I am a little confident that I can do
well on all my math tests, even when
they’re difficult.

I am a little confident that I can master
the hardest topics in my math classes.
I am a little confident that I can meet
all of the learning goals my math
teachers set.

It is a little true that my NWEA
growth percentile shows that I can
succeed at math.

It is a little true that my NWEA
achievement percentile shows that |
can succeed at math.

It is a little true that my NWEA
growth over time chart shows me that
I can succeed at math.

The student does not believe that
they can earn an A in all of their

I am not at all confident that I can earn
an A in my classes.
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classes. They do not believe that
they can do well on all of their
tests because they are difficult.
They do not believe they can
master the hardest topics in all of
their classes. The student does
not believe that the learning
goals set by the teachers are
achievable. The student believes
that neither their NWEA
achievement or growth score
demonstrates that they are
capable of succeeding at math.
The student does not believe that
their growth over time chart
shows them that they can
succeed at math.

10.

11.

I am not at all confident that I can do
well on all my tests, even when they’re
difficult.

I am not at all confident that I can
master the hardest topics in my
classes.

I am not at all confident that I can
meet all the learning goals my teachers
set.

I am not at all confident that I can earn
an A in my math class.

I am not at all confident that I can do
well on all my math tests, even when
they’re difficult.

I am not at all confident that I can
master the hardest topics in my math
classes.

I am not at all confident that I can
meet all of the learning goals my math
teachers set.

It is not at all true that my NWEA
growth percentile shows that I can
succeed at math.

It is not at all true that my NWEA
achievement percentile shows that I
can succeed at math.

It is a little true that my NWEA
growth over time chart shows me that
I can succeed at math.
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Appendix D: Construct Map—Academic Mindset

The student believes that their
intelligence is something that can
be developed and grown,

It is not at all true that my intelligence
is something that I can’t change very
much.

including in math. They believe 2. It is not at all true that challenging
that challenges are what bring myself won’t make me any smarter.
about increased ability and there 3. Itis not at all true that there are some
is nothing that they are incapable things [ am not capable of learning.
of learning, including in math. 4. Tt is not at all true that if I am not
They believe they can become naturally smart in a subject, I will
good at something even if they never do well in it.
are not naturally capable, 5. Itisnot at all true that challenging
including in math. The student myself in mathematics won’t make
believes that their NWEA me any smarter.
achievement and growth scores 6. Itisnot at all true that there are some
both demonstrate that they are things in mathematics I am not
growing in their math ability. The capable of learning.
student does completely believe 7. Tt is not at all true that if [ am not
their growth over time chart naturally smart in mathematics, [ will
makes them feel like they are never do well at it.
growing in their math ability. 8. It is completely true that my NWEA
growth percentile makes me feel like
I am growing in my math ability.

9. 1Itis completely true that my NWEA
achievement percentile makes me feel
like I am growing in my math ability.

10. It is completely true that my growth
over time chart makes me feel like I
am growing in my math ability.

The student mostly believes that 1. Itis alittle true that my intelligence is
their intelligence is something something that I can’t change very
that can be developed and grown, much.

including in math. They mostly 2. Itis alittle true that challenging
believe that challenges are what myself won’t make me any smarter.
bring about increased ability and 3. Itis alittle true that there are some
there is mostly nothing that they things I am not capable of learning.
are incapable of learning, 4. Tt 1is a little true that if I am not
including in math. They mostly naturally smart in a subject, I will
believe they can become good at never do well in it.

something even if they are not 5. Ttis alittle true that challenging

naturally capable, including in

myself in mathematics won’t make
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math. The student mostly

me any smarter.

believes that their NWEA 6. It is alittle true that there are some

achievement and growth scores things in mathematics I am not

both demonstrate that they are capable of learning.

growing in their math ability. The 7. Ttis alittle true that if [ am not

student does mostly believe their naturally smart in mathematics, [ will

growth over time chart makes never do well at it.

them feel like they are growing in 8. It is mostly true that my NWEA

their math ability. growth percentile makes me feel like
I am growing in my math ability.

9. It is mostly true that my NWEA
achievement percentile makes me feel
like I am growing in my math ability.

10. It is mostly true that my growth over
time chart makes me feel like I am
growing in my math ability.

The student somewhat believes 1. It is somewhat true that my

that their intelligence is intelligence is something that I can’t
something that can be developed change very much.

and grown, including in math. 2. It is somewhat true that challenging
They somewhat believe that myself won’t make me any smarter.
challenges are what bring about 3. It is somewhat true that there are
increased ability and there are some things I am not capable of
some things that they are learning.

incapable of learning, including in 4. It is somewhat true that if I am not
math. They somewhat believe naturally smart in a subject, [ will
they can become good at never do well in it.

something even if they are not 5. It is somewhat true that challenging
naturally capable, including in myself in mathematics won’t make
math. The student believes that me any smarter.

either their NWEA achievement 6. It is somewhat true that there are

or growth scores demonstrates some things in mathematics I am not
that they are growing in their capable of learning.

math ability or that they believe 7. It is somewhat true that if [ am not
that both of their scores only naturally smart in mathematics, [ will
somewhat demonstrate that they never do well at it.

are growing in math. The student 8. It is somewhat true that my NWEA
does somewhat believe their growth percentile makes me feel like
growth over time chart makes I am growing in my math ability.
them feel like they are growing in 9. It is somewhat true that my NWEA

their math ability.

achievement percentile makes me feel
like I am growing in my math ability.
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10.

It is somewhat true that my growth
over time chart makes me feel like I
am growing in my math ability.

The student believes a little that
their intelligence is something
that can be developed and grown,

It is mostly true that my intelligence
is something that I can’t change very
much.

math is not included. They 2. It is mostly true that challenging

believe a little that challenges are myself won’t make me any smarter.

what bring about increased ability 3. It is mostly true that there are some

and they are incapable of learning things I am not capable of learning.

most subjects, including in math. 4. It is mostly true that if [ am not

They believe a little they can naturally smart in a subject, [ will

become good at something even if never do well in it.

they are not naturally capable, 5. It is mostly true that challenging

including in math. The student myself in mathematics won’t make

believes a little that either their me any smarter.

NWEA achievement or growth 6. It is mostly true that there are some

scores somewhat demonstrates things in mathematics I am not

that they are growing in their capable of learning.

math ability or that they believe 7. It is mostly true that if [ am not

that both of their scores only naturally smart in mathematics, [ will

demonstrate a little that they are never do well at it.

growing in math. The student 8. It is alittle true that my NWEA

does believe only a little that their growth percentile makes me feel like

growth over time chart makes I am growing in my math ability.

them feel like they are growing in 9. Itis alittle true that my NWEA

their math ability. achievement percentile makes me feel
like I am growing in my math ability.

10. It is a little true that my growth over

time chart makes me feel like I am
growing in my math ability.

The student does not believe that 1. It is completely true that my

their intelligence is something intelligence is something that I can’t

that can be developed and grown, change very much.

math included. They do not 2. It 1is completely true that challenging

believe that challenges are what myself won’t make me any smarter.

bring about increased ability and 3. Itis completely true that there are

they are incapable of learning some things [ am not capable of

most subjects, including in math. learning.

They do not believe they can 4. It is completely true that if [ am not

become good at something even if

naturally smart in a subject, [ will
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they are not naturally capable,
including in math. The student
does not believe that either their
NWEA achievement or growth
score demonstrates that they are
growing in their math ability. The
student does not believe their
growth over time chart makes
them feel like they are growing in
their math ability.

10.

never do well in it.

It is completely true that challenging
myself in mathematics won’t make
me any smarter.

It is completely true that there are
some things in mathematics [ am not
capable of learning.

It is completely true that if I am not
naturally smart in mathematics, I will
never do well at it.

It is not all true that my NWEA
growth percentile makes me feel like
I am growing in my math ability.

It is not at all true that my NWEA
achievement percentile makes me feel
like I am growing in my math ability.
It is not all true that my growth over
time chart makes me feel like I am
growing in my math ability.
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Appendix E: MESH Survey

Self-Management
First, we’d like to learn more about your behavior, experiences, and attitudes related to
school.

Please answer how often you did the following during the past 30 days.
During the past 30 days...

. I came to class prepared.

. I remembered and followed directions.

. I got my work done right away instead of waiting until the last minute.
. I paid attention, even when there were distractions.

. I worked independently with focus.

. I stayed calm even when others bothered or criticized me.

. I allowed others to speak without interruption.

. I was polite to adults and peers.

. I kept my temper in check.

O 00 1N DN B~ W —

(Almost Never, Once in a While, Sometimes, Often, Almost All the Time)

Growth Mindset
In this section, please think about your learning in general.

Please indicate how true each of the following statements is for you:

10. My intelligence is something that I can’t change very much.

11. Challenging myself won’t make me any smarter.

12. There are some things I am not capable of learning.

13. If I am not naturally smart in a subject, I will never do well in it.

(Not at All True, A Little True, Somewhat True, Mostly True, Completely True)

Self-Efficacy
How confident are you about the following at school?

14. I can earn an A in my classes.

15. I can do well on all my tests, even when they’re difficult.
16. I can master the hardest topics in my classes.

17. I can meet all the learning goals my teachers set.

(Not at All Confident, A Little Confident, Somewhat Confident, Mostly Confident,
Completely Confident)
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Social Awareness
In this section, please help us better understand your thoughts and actions when you are
with other people.

Please answer how often you did the following during the past 30 days. During the past
30 days...

18. How carefully did you listen to other people’s points of view?
(Not Carefully at All, Slightly Carefully, Somewhat Carefully, Quite Carefully, Extremely
Carefully)

19. How much did you care about other people's feelings?
(Did Not Care at All, Cared A Little Bit, Cared Somewhat, Cared Quite A Bit, Cared A
Tremendous Amount)

20. How often did you compliment others’ accomplishments?
(Almost Never, Once in a while, Sometimes, Often, Almost all the time)

21. How well did you get along with students who are different from you?
(Did Not Get Along at All, Got Along A Little Bit, Got Along Somewhat, Got Along Pretty
Well, Got Along Extremely Well)

22. How clearly were you able to describe your feelings?
(Not at All Clearly, Slightly Clearly, Somewhat Clearly, Quite Clearly, Extremely
Clearly)

23. When others disagreed with you, how respectful were you of their views?
(Not at All Respectful, Slightly Respectful, Somewhat Respectful, Quite Respectful,
Extremely Respectful)

24. To what extent were you able to stand up for yourself without putting others down?
(Not at All, A Little Bit, Somewhat, Quite A Bit, A Tremendous Amount)

25. To what extent were you able to disagree with others without starting an argument?
(Not at All, A Little Bit, Somewhat, Quite A Bit, A Tremendous Amount)
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Appendix F: SEAM Survey Version 2

Construct | Item
AM#1 My intelligence is something that I can’t change very much.
Rev.- My smartness is something that I can’t change very easily.
AM#2 Challenging myself won’t make me any smarter.
Rev.- Challenging myself on hard academic things won’t make me any smarter.
AM#3 There are some things I am not capable of learning.
Rev.- There are some academic things I am not able to learn.
AM#4 If I am not naturally smart in an academic subject, I will never do well in it.
Rev.- I can only do well in academic subjects I am naturally smart in.
AM#5 My math smartness is something that I can't change very easily.
AM#6 Challenging myself in mathematics won’t make me any smarter.
Rev.- Working on hard things in math won’t make me any smarter.
AM#7 There are some things in mathematics I am not capable of learning.
Rev.- There are some things in math I am not capable of learning.
AM#8 If I am not naturally smart in Mathematics, I will never do well at it.
Rev.- If I am not naturally smart in math, I will never do well at it.
AM#9 My NWEA growth percentile makes me feel like I am growing in my math ability.
AM#10 My NWEA achievement percentile makes me feel like I am growing in my math ability.
Rev.- My NWEA RIT score makes me feel like | am growing in my math ability.
AM#11 The NWEA Growth Over Time Chart makes me feel like I am growing in my math
ability.
Rev.- The NWEA “growth over time chart” makes me feel like I am growing in my math
ability.
SE#1 My NWEA growth percentile shows that I can succeed at math.
SE#2 My NWEA achievement percentile shows that I can succeed at math.
Rev.- My NWEA RIT score shows that I can succeed at math.
SE#3 My NWEA Growth Over Time Chart shows me that I can succeed at math.
Rev.- The NWEA “growth over time chart” shoes me that I can succeed at math.
Outcome Space—Not at All True, A Little True, Somewhat True, Mostly True, Completely True
SE#4 I can earn an A in my classes.
Rev.- I can earn A’s in all of my classes.
SE#5 I can do well on all my tests, even when they’re difficult.

Rev.- I can do well on my tests, even when they’re difficult.
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SE#6 I can master the hardest topics in my classes.

SE#7 I can meet all the learning goals my teachers set.
Rev.- I can meet the learning expectations my teachers set.

SE#8 I can earn an A in my math class.

SE#9 I can do well on all my math tests, even when they’re difficult.
Rev.- I can do well on my math tests, even when they are difficult.

SE#10 I can master the hardest topics in my math classes.

SE#11 I can meet the learning goals my math teachers set.
Rev.- I can meet the expectations my math teachers set.

Outcome Space—Not at All Confident, A Little Confident, Somewhat Confident, Mostly Confident,
Completely Confident

152




Appendix G: SEAM Survey Version 1

Construct | Item

AM#1 My intelligence is something that I can’t change very much.

AM#2 Challenging myself won’t make me any smarter.

AM#3 There are some things I am not capable of learning.

AM#4 If I am not naturally smart in a subject, I will never do well in it.

AM#5 Challenging myself in mathematics won’t make me any smarter.

AM#6 There are some things in mathematics I am not capable of learning.

AM#7 If I am not naturally smart in Mathematics, I will never do well at it.

AM#8 My NWEA growth percentile makes me feel like I am growing in my math ability.

AM#9 My NWEA achievement percentile makes me feel like I am growing in my math ability.

AM#10 The NWEA Growth Over Time Chart makes me feel like I am growing in my math
ability.

AM#11 My NWEA growth percentile shows that I can succeed at math.

SE#1 My NWEA achievement percentile shows that I can succeed at math.

SE#2 My NWEA Growth Over Time Chart shows me that I can succeed at math.

Outcome Space—Not at All True, A Little True, Somewhat True, Mostly True, Completely True

SE#3 I can earn an A in my classes.

SE#4 I can do well on all my tests, even when they’re difficult.
SE#5 I can master the hardest topics in my classes.

SE#6 I can meet all the learning goals my teachers set.

SE#7 I can earn an A in my math class.

SE#8 I can do well on all my math tests, even when they’re difficult.
SE#9 I can master the hardest topics in my math classes.

SE#10 I can meet all of the learning goals my math teachers set.

Outcome Space—Not at All Confident, A Little Confident, Somewhat Confident, Mostly Confident,
Completely Confident
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Appendix H: Final SEAM Survey

Construct | Item

AM#1 My smartness is something that I can change, if I try hard in school.

AM#2 Challenging myself on difficult school work will help me learn more.

AM#3 There are many new academic things I can learn.

AM#4 I can do well in academic subjects I am naturally smart in and in those that might be

difficult at the start.

AM#5 My math learning is something that I can improve with effort.

AM#6 Working on challenging math will help me learn more.

AM#7 There are many things in math I am capable of learning.

AM#8 If I am not naturally smart in math, I will never do well at it.

AM#9 My NWEA growth percentile makes me feel like I am growing in my math ability.

AM#10 My NWEA RIT score helps me understand how I am growing in my math ability.

AM#11 The NWEA “growth over time chart” helps me understand how [ am improving in my
understanding of math.

SE#1 My NWEA growth percentile shows that I can succeed at math.
SE#2 My NWEA RIT score shows that I can succeed at math.

SE#3 The NWEA “growth over time chart” shows me that I can succeed at math.
SE#4 I can earn A’s in my classes when I try.

SE#5 I can do well on my tests, even when they’re difficult.

SE#6 I can gain an understanding of difficult topics in my classes.
SE#7 I can meet the learning expectations my teachers set.

SE#8 I can earn an A in my math class.

SE#9 I can do well on my math tests, even when they are difficult.
SE#10 I can master the hardest topics in my math classes.

SE#11 I can meet the expectations my math teachers set.

Outcome Space—Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree, or No Answer
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Appendix I: Wright Maps
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Appendix J: IRB Approval

Office of Research San José State University TEL: 408-924-2272
Division of One Washington Square officeofresearch@sjsu.edu
Research and Innovation San José, CA 95192-0022 sjsu.edu/research

SAN JOSE STATE UNIVERSITY
HUMAN SUBJECTS INSTITUTIONAL REVIEW BOARD

IRB Notice of Approval
Date of Approval: 8/3/2020

Study Title: The Impact of Self-Efficacy and Growth Mindset on Middle School Math Achievement
for At Promise Youth: An Explanatory Study

Primary Investigator(s): Dr. Brent Duckor

Student(s): Michael Mansfield

Other SJSU Team Members:

Funding Source: None

IRB Protocol Tracking Number: 20165
Type of Review

[0 Exempt Registration: Category of approval §46.104(d)()
X Expedited Review: Category of approval §46.110(a)(7)
O Full Review

O Modifications

O Continuing Review

Special Conditions

[J Waiver of signed consent approved

O Waiver of some or all elements of informed consent approved
O Risk determination for device:

[J Other:

Continuing Review

X Is not required. Principal Investigator must file a status report with the Office of Research one
year from the approval date on this notice to communicate whether the research activity is
ongoing. Failure to file a status report will result in closure of the protocol and destruction of the
protocol file after three years.
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[0 Isrequired. An annual continuing review renewal application must be submitted to the Office
of Research one year from the approval date on this notice. No human subjects research can occur
after this date without continuing review and approval.

Approved by Dr. Pamela C. Stacks
Associate Vice President
Institutional Official

Office of Research

San Jose State University

IRB Contact

Alena Filip

Human Protections Analyst
408-924-2479
Alena.Filip@sjsu.edu

Primary Investigator Responsibilities

e Any significant changes to the research must be submitted for review and approval prior
to the implementation of the changes.

e Reports of unanticipated problems, injuries, or adverse events involving risks to
participants must be submitted to the IRB within seven calendar days of the primary
investigator’s knowledge of the event.

e If the continuing review section of this notice indicates that continuing review is required,
a request for continuing review must be submitted prior to the date the provided.
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Appendix K: Academic Mindset Items 1-11 (AM1-11)

Statistics Response Categories
0 1 2
AMI
Count 3 26 14
Percent 6.98 6047 32.56

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AM2

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AM3

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AM4

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AMS5

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
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-036  -034  0.55
234 -035  0.09
1.28  0.92 1.25

2045 52.27 27.27
-0.31  -0.28 0.6
-091 -0.48 1.2
0.88 1.11 1.13

13.64 36.36 50
-0.49  -022  0.55
-19 -043 0.61
1.01 1.08 1.02

15 22 7
34.09 50 15.91
-0.07  -0.21 -0.38
-033  0.52 1.38
1.28 1.29 1.26

8.80 4889 42.22
-037 -031 0.53
-2.01 -0.67 0.72
1.27 1.12 1.18



AMG6

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AM7

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AMS

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AM9

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AMI10

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
AMI11

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations

13
29.55
-0.57
-1.58

1.22

18.18

-0.47

-1.73
1.49

42
95.45
0.1
-0.18
1.47

15
34.88
-0.52
-1.13

1.16

13
30.95
-0.39

-1.2

1.5

9
21.95
-0.23
-1.18

1.75

19
43.18
0.09
-0.01
0.84

13
29.55
-0.15
-0.55

1.11

19
44.19
0.06
0.03
0.9

25
59.52
0.07
-0.12
1.01

21
51.22
-0.01
-0.09

1.08

12
27.27
0.48
1.04
1.2

23
52.27
0.5
0.55
1.11

4.55

-0.1

-0.4
1.5

20.93
0.53
1.31
1.11

9.52
0.5
1.88
0.7

11
26.83
0.23
0.46
1.3
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Appendix L: Self-Efficacy Items 1-11 (SE1-11)

Statistics Response Categories
0 1 2
SE1
Count 11 25 8
Percent 25 56.82 18.18

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE2

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE3

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE4

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SES

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
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-035 -0.02 042
-1.12 -0.12  1.08
1.77 1.05  0.99

14 24 6
31.82 5455 13.64
0.048 0.02 0.62
-1.27  -0.18 1.79
1.33 0.88 0.76

13 22 7
3095 5238 16.67
-0.41  -0.04 0.57
-1.19  -0.16 1.44
1.45 0.84 1.21

18.18 4545 36.36
-0.28 -036 0.6

-0.76  -0.82 0.87
1.47 099 138

12 23 9
27.27 5227 2045
-043 0.1 0.59
-1.4  -0.17 1.36
1.43 0.83  1.32



SE6

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE7

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE8

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE9

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE10

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations
SE11

Count

Percent

Pt-Biserial

Mean Location

Std. Dev. Of Locations

12
27.27
-0.54
-1.54

1.36

11
25.58
-0.45
-1.07

1.05

13
28.89
-0.45
-1.36

1.3

15
33.33
-0.58
-1.43

1.13

19
43.18
-0.46
-0.87

1.17

9
21.43
-0.45
-1.14

1.29

21
47.73
-0.15
-0.28

0.75

24
55.81
-0.05
-0.18

1.14

18
40
-0.13
-0.2
0.9

23
51.11
0.06
0.01
0.91

20
45.45
0.09
0.11
0.97

24
57.14
-0.1
-0.22
1.05

11
25
0.73
1.45
0.87

18.6
0.58
1.43
0.98

14
31.11
0.58
0.9
1.31

15.56
0.68
1.78
0.77

11.36
0.58
1.91
0.82

9
21.43
0.57
1.37
0.94
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