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Introduction
Motivate Lab currently works in partnership with various higher education systems to survey
students, implement interventions and deliver professional development activities to
administrators, instructors and staff. In this report, we outline our collaborative efforts with
two community colleges to develop and test motivational supports for students enrolled in
gateway and developmental math courses.
One partnership is with Valencia College in Orlando, Florida, a Hispanic-Serving Institution with
seven campuses and an enrollment of more than 60,000 students. From spring 2017 to fall
2018, we implemented a utility-value intervention in gateway and developmental math
courses. The utility-value intervention is an in-class activity where students engage in reading
and reflection activities designed to help them connect the course content to their lives (See
Figure 1 below).
A second partnership is with Chattanooga State Community College within The College System
of Tennessee (TBR), a higher education system that broadly implements the corequisite support
course model at their 13 community colleges. In spring 2019, we implemented a utility-value
intervention in gateway math courses at Chattanooga State, providing us with the opportunity
to determine whether the utility-value intervention leads to improved success rates in gateway
math courses, including for first-generation students (i.e., neither parent having taken any
college courses), and students enrolled in corequisite support courses.
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Background and Context
Nationally, as few as one-third of first-year college students complete an introductory math
course in their first year, with failure rates ranging from 20%–60% in college-level courses and
60% or higher for developmental courses.1 2 Institutions often fail to adequately support
students who are the first generation in their family to attend college or complete a degree,
students from families with lower incomes, adult learners or students who are members of
racially minoritized groups (e.g., Black, Brown, Asian American or Indigenous), who are more
likely to be enrolled in developmental
courses and less likely to succeed in
them.3 4 These courses also incur a
significant financial burden for
institutions, accounting for as much
as 3% of total public expenditures in
postsecondary education.5 This is a
remarkable amount of resources
given that developmental courses are
meant to prepare students to engage
in the college-level math coursework
that will lead to a degree. With only
50% of two-year college students
completing their introductory math
courses,6 7 these courses serve as a
significant barrier to preparing and
diversifying the next generation of
adult workers in general and STEM workforce members in particular.
This developmental math pathway has become an academic limbo land and purgatory of sorts
for students, with fewer than half of all students nationally who enter this pathway ever
completing their college-level math course.7 The increased likelihood of being placed in the
developmental pathway, along with lower levels of success in these pathways, produce an
environment where systemically underserved students could be made to feel that they do not
belong in college.8 Because community colleges are more likely to enroll students from these
systemically underserved groups,9 10 the developmental math barrier looms large on those
campuses.
Although promising, a potential missing piece of the corequisite model is an explicit focus on
designing the learning context to maximize students’ motivation to learn. Alongside prior
educational experiences and structural features of the learning context, students’ motivation
contributes to persistence,11 12 13 including for community college students.14 Furthermore,
motivation is as important of a factor in determining students’ outcomes as academic skills. 15 16
Given the significant role that student motivation plays in learning in STEM, 17 18 19 motivation
loss in gateway and developmental math courses not only undermines course-specific learning
outcomes, but also creates obstacles to educational persistence and workforce preparation in
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STEM. 17 18 20 20 Crucially, evidence suggests that students’ value for math is an essential driver
of successful completion of developmental math courses. 21 Determining how to support
students’ perception of value and purpose for learning math can play a key role in increasing
equity in learning outcomes. 2 22 23 By equity, we mean the process of addressing issues of
access and success for those who are marginalized and have been negatively impacted by
institutional policies and practices, including but not limited to Black, Brown, Asian American
and Indigenous students, adult learners and students with low incomes.24 Supporting these
students through these critical courses increases their likelihood of degree attainment which, in
turn, can significantly impact their upward mobility.25

Randomized Control Trials
Researchers are increasingly being asked to explain what implications their research has for
practice and policy. However, not all research is equally positioned to provide
recommendations for changes in educational policies and practices. Intervention studies in
general, and experimental studies in particular, can be particularly helpful in this regard, as they
help us determine whether a policy or practice causes a change in learning outcomes.26
Unfortunately, in motivation research in education there have been relatively few intervention
studies compared to observation studies, and even fewer experimental studies conducted in
actual educational contexts (as opposed to the research lab).30 27 28 Even when experimental
studies of interventions are conducted in the field, the quality of the research is an important
limiting factor in terms of making recommendations to practice. For example, if the
intervention is too complex to be implemented well by practitioners, or if the sample used in
the research study is not representative of the students who will be impacted by a policy or
practice, then recommendations for policy and practice change from that study will be limited.
In the case of the research presented in this report, the design is a double-blind, randomized
experiment of an intervention embedded within regular math instruction in two diverse
samples of community college students — otherwise known as a randomized control trial. This
design allows us to make strong recommendations about supporting student motivation in
community college math courses through embedded reflection activities.

Utility-Value Interventions Can Bolster Success in STEM.
An emerging body of research demonstrates that students’ success in STEM courses can be
bolstered by utility-value interventions, which are brief reading and writing activities that target
students’ beliefs about the meaning and purpose of what they are learning.29 30 As the name
implies, utility-value interventions guide students through activities that highlight the
application of course material to their lives. The original utility-value intervention randomly
assigned high school science students to either write essays about the relevance of course
material to their lives (utility-value) or summarize course material (control). Recent iterations of
the intervention have incorporated example quotes from former students discussing the
relevance of course material to their lives, hobbies or future goals as a means of providing more
scaffolding to students3 (see Appendix for example intervention materials). Randomized control
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trial evidence suggests that utility-value interventions, which require 15–30 minutes of class
time, increase students’ motivation, performance and persistence in math and science.3 33 31 32

Utility-Value Interventions Support First-Generation Students.
Utility-value interventions aim to provide motivational support to students because they help
compensate for a context that is not motivationally supportive for this particular group.34 36
There are at least three possible reasons for this. First, first-generation college students are
more likely to endorse interdependent and communal goals (i.e., goals that maintain
relationships and social functioning) more than independent and achievement-oriented goals
(i.e., goals that focus on individual wants and needs).33 This tends to be at odds with the
dominant goal structures in U.S. higher education, which tend to value individual achievement.
Furthermore, first-generation college students often report being motivated to support their
families as a reason for engaging in higher education,34 which can create guilt for leaving their
families to focus on their studies.34 This guilt can serve as a psychological barrier that shortchanges the process of developing value for learning that comes from fully engaging in the
learning process and context.35
Second, subtle signals to students that they are devalued because of their group membership
can undermine motivation in general, and perceived value for learning in particular.36 37 This
can occur for students whose values are not aligned with those of the institution and lead them
to feel disconnected from the learning context.36
Third, students who have been less well prepared academically may become overly concerned
about their academic performance, which is likely to impede their capacity to perceive value
through a narrowing of attention that comes with the perception of threat, which in this case is
failure. 38 39 This could be especially true for first-generation students who tend to come from
high schools with less rigorous curricular backgrounds.40
Jointly, these forces that impact the psychological experience of students in general can have a
particularly strong impact on gateway mathematics courses, which rarely feel connected to
students’ majors or career plans. For example, a study of student motivation in general
education courses at a non-selective four-year institution found that required science and
mathematics courses were rated as the least motivating compared to all other general
education courses at the university.41 This finding was true for all students except math and
science majors, who not surprisingly rated introductory math and science courses as the most
motivating compared to other types of general education courses.
For first-generation students, a utility-value intervention could support them in ways the
normative classroom structures do not.34 Utility-value interventions provide an opportunity for
students to articulate how their personal goals and values might align with learning in a specific
context. Because of this autonomy-supportive intervention element, utility-value interventions
might benefit students who feel threatened by a perceived mismatch between their values and
the learning context.37 Furthermore, making space for students to connect their goals and
interests to course material helps them see how what they are learning can be personally
meaningful to them.42 Integrating reflective activities focused on helping students make
6

connections between math and their lives can also signal to students that their identities are
valued.38

What About Adult Learners?
Adult learners (i.e., individuals who are 25 years or older) often have unique learning challenges
compared to traditionally aged students, including increased work and childcare
responsibilities.43 These additional life factors can also produce reduced motivation for adult
learners, such as lowering their belief that they can be successful or increase their perceived
barriers to learning.44 Given that traditional higher education contexts are not designed to
support adult learners by providing the flexibility they need, it is not surprising that adult
learners experience worse academic outcomes compared to traditional-aged students,
particularly in developmental mathematics courses. Despite these challenges, a motivational
advantage that adult learners often possess is that they tend to see greater purpose for
education in general, and learning the course content in particular, compared to traditionalaged students. Some studies have found that finding the course content personally meaningful
was an especially strong predictor of positive learning outcomes for adult students.45
Therefore, helping adult learners find purpose and relevance in developmental mathematics
may be an especially important support. For these reasons we also examined the effects of the
utility-value intervention on adult learners enrolled in corequisite mathematics. Because our
research team has not previously focused on adult learners, this line of inquiry and associated
findings are exploratory.

Research Question and Purpose
The purpose of this study was to test whether a utility-value intervention could support student
motivation and success in developmental and gateway math courses in community college,
including for students enrolled in corequisite courses. (See Figure 1, and Resources, for
materials.) Additionally, we were interested in learning if the intervention was especially
beneficial for first-generation students and students enrolled in corequisite support courses.
Finally, we wanted to know whether the intervention works in the same way for community
college students as in prior research.
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Why the Research Matters and Who Should Care
Utility-value interventions and related motivational interventions are prime candidates to be
included as a part of broader equity-supportive reform efforts46 because they require relatively
few resources and produce promising results for students who have been systemically
underserved by the higher education system. For example, evidence suggests that utility-value
interventions are particularly effective for first-generation, Black and Brown students,36
students who have been less well-prepared academically,2 47 students with less confidence or
interest in math,33 45 48 and for male students.49 50 Given these positive results, some
researchers advocate for scaling up these promising interventions across K–12 and higher
education settings. 51 52 However, before we rush to scale the implementation of utility-value
interventions at large, we first need to understand whether utility-value interventions are
effective in a diversity of higher education contexts, including community colleges. Because
most studies have been conducted predominantly in elite four-year institutions, it is unclear
whether utility-value interventions will benefit the same students (e.g., first-generation
students) through the same psychological processes (e.g., increased perceptions of relevance)
in other types of postsecondary contexts.
This randomized control trial expands upon prior research by implementing a utility-value
intervention designed to support students enrolled in community college gateway and
developmental math courses. Implementing the intervention in gateway math courses also
complements and extends prior utility-value research, which has focused primarily on college
biology and psychology courses. To date, only two published studies have examined the effects
of utility-value interventions in math,3 49 with only the Kosovich paper situated in community
college developmental and gateway math courses. Replicating intervention effects in
educational settings with greater proportions of certain students — those deemed
academically underprepared by their higher education institution, racially minoritized students
and first-generation college students — represents a critical step in testing the underlying
theory of change for utility-value interventions. It also helps in determining the potential of
utility-value interventions to address academic inequities and broaden STEM participation and
workforce readiness. This study also more than doubles the previously largest sample size for a
utility-value intervention study,36 and is more than five times larger than the combined samples
of the only two published utility-value intervention studies in community college.40 49
Implementing the utility-value intervention in the community college math context addresses
the practical problem of understanding how to better support student success in community
college, particularly for students from non-majority populations. If a goal of the U.S. education
system is to promote the academic success and social mobility of students from traditionally
marginalized backgrounds, it is essential to structure gateway courses — such as introductory
and developmental math — with motivationally supportive practices that increase the
opportunity for these students to succeed.
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What We Know about this Topic
Utility-value interventions directly target students’ perceived math relevance by guiding them
through activities that highlight the real-life application of course material to their lives.45 47 The
original utility-value intervention, developed by Hulleman and colleagues, 33 43 randomly
assigned high school science students to either write essays about the relevance of course
material to their lives (utility-value) or summarize course material (control). This 15-minute
activity was repeated several times during the course. The utility-value intervention benefitted
students with less confidence in their ability to learn science. These students earned higher
grades by more than three-quarters of a grade point on a four-point scale. A limitation of the
original intervention format was that students deemed academically underprepared by their
higher education institution had difficulty connecting course content to their lives.53 54 To
provide more scaffolding to students trying to make connections, recent iterations have
incorporated student example quotes discussing relevance of course material to their lives,
hobbies or future goals. 49 50 After reading the quotes, participants write an essay explaining
how course content related to their lives. Such scaffolded versions of the utility-value
intervention have increased achievement for students in ninth grade math,50 online Algebra I
and geometry in high school, 55 college biology,36 community college math49 and college
physics.3

Our Theory of Change
The Utility-Value Intervention
Our theory of change for the utility-value intervention is presented in Figure 2. Utility-value
interventions are designed to help students connect what they are learning in their course to
their everyday lives through engaging with the intervention materials. This engagement helps
students make personal, specific and content-relevant connections between the math they are
learning and their lives. When students make quality connections between the material and
their lives, they are more likely to perceive relevance in math. Increases in perceived math
relevance then leads to improved academic outcomes, including course performance and
persistence.

9

Connection Quality
Utility-value interventions are more effective for students who
make quality connections that include three main aspects. In the
example Quality Connection (see sidebar), this student is writing
about how factoring and slope are related to their life. What
makes this a quality connection? First, connections need to be
personal. Intervention activities are most empowering when
students are able to create their own connections, rather than
only hearing about someone else’s (i.e., the student chose to
write about how a family member is connected to factoring and
slope).56 Second, connections need to be specific in linking
course content to students’ lives in a specific way (i.e., the
student wrote not just about a sibling but about a family ice
business53). Third, connections need to be content-relevant. If
students are learning about factoring and calculating slopes,
then making a connection between basic addition and the
students’ lives will lack motivational salience (i.e., factoring and
slope were specific topics in that student’s math course57).
Perceived Relevance
Once students have engaged in the intervention materials and created quality connections,
they are expected to be able to see course material as personally relevant to their lives.
Perceiving an activity as relevant increases motivation to engage in the learning material for
several reasons.58 One way this happens is that connecting the material to important aspects of
students’ lives can lead them to identify with the material.59 In other words, they are more
likely to see themselves as someone who likes math, or who has some math skills. A second
way that perceiving relevance is motivating is that it can promote active task engagement and
persistence.60 61
Academic Outcomes
An increase in perceived relevance for math boosts motivation to learn, as well as subsequent
course-specific outcomes — such as interest in math, course grades, pass rates and withdrawal
rates — and longer-term academic outcomes, such as persistence into a STEM major and career
intentions. For example, research with biology majors at a selective public four year university
revealed that the utility-value intervention boosted biology course grades for all students.
Furthermore, the utility-value intervention was found to be particularly effective for Black,
Latinx and Indigenous students, and most effective for Black, Latinx and Indigenous students
who were also first-generation college students (i.e., neither of their parents/guardians
obtained a four-year degree).36 In a two-year follow-up, increases in initial course grades were
associated with greater enrollment in a subsequent biology course and greater persistence in a
biomedical major tract.62
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Key Findings
This double-blind, randomized study was implemented with more than 3,000 students in
gateway and developmental math courses as reading, reflection and writing exercises that were
embedded as a part of the course in community colleges in Florida (N = 2,699) and Tennessee
(N = 696). In Florida, the utility-value intervention was implemented in one of three gateway
and developmental math courses at the college (Introductory Algebra, Statistics or General
College Math) during three semesters (spring 2017, fall 2017 or spring 2018). In Tennessee, the
utility-value intervention was implemented in two gateway math courses during spring 2019:
Introduction to College Math and Introductory Statistics. Because of differences in
developmental education models in Florida, we were only able to identify students who
enrolled in corequisite courses in the Tennessee sample (which included nearly 30% of students
in our sample). We were primarily interested in students’ learning outcomes in their math
courses, including math course grades, pass rates and withdrawal rates. We were also
interested in whether the interventions increased the perceived relevance of math (e.g., “What
I’m learning in this class will be useful to me in my future career”)47 and whether these changes
in perceived relevance explained the impacts of the intervention on academic outcomes.
Table 1. Total number of course sections and students in the Florida and Tennessee samples.

Florida

Tennessee

Combined

Course Sections

229

44

273

Control Students

573

222

795

Utility-Value Students

2096

474

2570

Total Students

2669

696

3365
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Research Question 1: Does the utility-value intervention lead to better
course outcomes for all students?

Withdrawal Rates

Although the intervention did lead to slightly better outcomes for students in the utility-value
condition than the control condition in both samples, the only statistically significant results for
the overall average intervention effects was for withdrawal rates in the Florida sample (see
Figure 3). Students in the
utility-value intervention
Figure 3. The effects of the utility-value intervention on
were 33% less likely to
withdrawal rates. (Florida)
withdraw from the course
Control
Utility-Value
(6% withdrawal rate) than
students in the control
25%
condition (9% withdrawal
rate). This lack of an overall
average effect of the
intervention on other
course outcomes is similar
to other published utility9%
6%
value intervention studies
0%
that find that the overall
All students
average effect is positive
Note: Error bars represent +/- 2 standard errors; the comparison above is statisticall significant at
but not statistically
p < /.05.
significant.33 45 47
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Research Question 2: Does the utility-value intervention lead to better
course outcomes for first-generation students?

Pass Rates

Consistent with prior research, we did find that the utility-value intervention worked better for
some students than others.
In both samples, the utilityFigure 4. The effects of the utility-value intervention on
value intervention
pass rates by student generation status. (Florida)
significantly increased course
Control Utility-Value
grades and pass rates for
100%
first-generation students
(See Figures 4, 5, 6 and 7).
75%
Specifically, the boost to
grades was an average of
50%
0.33 GPA points, and the
71%
70% 71%
boost to pass rates was an
25%
42%
average of 40% across both
samples. It is interesting to
0%
Continuing Generation
First-Generation
note that the overall level of
Generation Status
grades was much lower in
the Tennessee sample than
Note: Error bars represent +/- 2 standard errors; the comparison for first-generation
the Florida sample, with
average grades in the control students above is statisticall signfiicant at least p < .05 (see Appendix for details).
group a half-letter grade
lower in Tennessee (0.50
Figure 5. The effects of the utility-value intervention on
points). This may partially
pass rates by student generation status. (Tennessee)
explain why the grade effect
was stronger in Florida.
100%

Control

Utility-Value

Pass Rates

75%
50%

25%

64% 63%

56% 63%

Continuing Generation

First-Generation

0%

Generation Status
Note: Error bars represent +/- 2 standard errors; the comparison for first-generation
students above is statisticall signfiicant at least p < .05 (see Appendix for details).
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Figure 6. The effects of the utility-value intervention on grades by student
generation status. (Florida)
Control

Utility-Value

4

Numeric Grade (0-4)

3.5
3
2.5
2
1.5

2.35

1

2.33

2.05

2.28

0.5
0

Continuing Generation

First-Generation
Generation Status

Note: Error bars represent +/- 2 standard errors.

Figure 7. The effects of the utility-value intervention on grades by student
generation status. (Tennessee)

Control

4

Utility-Value

Numeric Grade (0-4)

3.5
3

2.5
2
1.5

1

1.93

1.87

1.55

0.5

1.93

0

Continuing Generation

First-Generation
Generation Status

Note: Error bars represent +/- 2 standard errors.
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Research Question 3: Does the utility-value intervention lead to better
course outcomes for students enrolled in corequisite support courses?
In Tennessee, we were able to examine whether students who were also enrolled in a
corequisite support course benefitted from the utility-value intervention compared to students
enrolled in their gateway math course without corequisite support. Given the nature of the
data in Tennessee, we were also able to examine whether the intervention differentially
supported traditional-aged students (under 25 years of age) compared to adult learners (25
years of age and older). Because our sample of adult learners in corequisite was quite small (71
total students), we consider these analyses to be exploratory.
For traditional-aged students, the utility-value intervention boosted grades when they were not
enrolled in corequisite support courses, with a statistically significant increase of 0.23 grade
points compared to those in the control condition (see far left bars in Figure 8; d = .15). For
adult learners, the utility-value intervention was especially beneficial for those who were
enrolled in corequisite courses. As presented in Figure 8, adult students enrolled in corequisite
courses earned significantly higher grades in the utility-value condition (1.85) compared to the
control condition (1.15), a difference of 0.70 grade points (d = .43). The effects of the utilityvalue intervention on grades for the other sub-groups of students in Figure 8 were not
statistically significant.
Figure 8. The effects of the utility-value intervention on grades by adult
learner status and corequisite courses enrollment. (Tennessee)

Numeric Grade (0-4)

Control
4
3.5
3
2.5
2
1.5
1
0.5
0

1.71 1.94
Non-adult
& Non-coreq

Utility-Value

2.63 2.54
1.43 1.24
Non-adult
& Coreq

1.15
Adult &
Non-coreq

1.85

Adult &
Coreq

Adult Learner & Corequisite Support Status
Note: Error bars represent +/- 2 standard errors; the starred comparisons above are statistically significantly different at
least p < .05.

For pass rates, however, the story is a bit more complex (see Figure 9). As was true for grades,
adult students enrolled in corequisite courses, and traditional-aged students not enrolled in
corequisite courses, experienced statistically significantly better pass rates in the utility-value
compared to the control condition. However, the other two groups of students — adults not
enrolled in corequisite courses and traditional-aged students enrolled in corequisite courses—
15

experienced lower pass rates in the utility-value conditions than in the control conditions.
Because this more complex interaction was unexpected, and the sample in Tennessee is quite a
bit smaller than in Florida (e.g., there were only 71 adult students enrolled in corequisite
support courses), we interpret this finding with a great deal of caution. We recommend
replicating this study with a larger sample before making any definitive conclusions.

Figure 9. The effects of the utility-value intervention on grades by adult
learner status and corequisite courses enrollment. (Tennessee)
Control

Utility-Value

Pass Rates (0-100%)

1
0.75
0.5

0.25

59% 68%

56%

76%

64%

43%

43%

57%

0

Non-adult
& Non-coreq

Non-adult
& Coreq

Adult &
Non-coreq

Adult &
Coreq

Adult Learner & Corequisite Support Status
Note: Error bars represent +/- 2 standard errors; the starred comparisons above are statistically significantly
different at least p < .05.

Research Question 4: Does engaging with the utility-value intervention
help students find relevance in their math course and improve their
course outcomes?
When evaluating the effects of an intervention, it’s not only important to examine whether the
intervention led to differences in outcomes but also to understand what factors might explain
the effectiveness of the intervention. Researchers call these factors “intervention processes” or
“mechanisms.” In the case of the utility-value intervention, we hypothesized that the
intervention would instigate two sets of related intervention processes. First, participants were
expected to respond to the intervention by making specific, personal and content-relevant
connections between the math content they were learning and their lives. Second, these
connections were expected to increase the perceived relevance that participants found in their
math courses. Increases in perceived relevance were then expected to lead to improved course
outcomes. We tested both of these possibilities in our analyses.
In both samples, we found that, one, participants were more likely to make personal, specific
and content-relevant connections in the utility-value condition than in the control condition.
16

Second, in both samples, we found that participants increased in their perceived relevance
more when randomly assigned to the utility-value condition than the control condition. Not
only was this true for all students, but we found this change in relevance to be especially strong
for continuing-generation students. As presented in Figure 10, first-generation students in the
control condition actually experienced a decrease in relevance over the course of the semester,
whereas students randomly assigned to the utility-value condition experienced a large increase
in relevance.
Figure 10. The change in first-generation students' perceived math
relevance from the beginning of the semester to the end of the
semester. (Tennessee)
Change in Math Relevance

Control

Utility-Value

3.5
3.4
3.3
3.2
3.1
3
2.9
2.8
2.7
Time 1

Time 2
Time in Semester

Note: Perceived math relevance was measured on a scale of 1-5 with 5 meaning students see more relevance
for moth for their lives. Time 1 indicates week 2 of the semester; Time 2 indicates week 5 of the semester.
The change from Time 1 to Time 2 was statistically significant (p < .05) for both the Control and Utility-Value
conditions. The difference between the Control and Utility-Value conditions was statistically significant at
Time 2, but not at Time 1 (p < .05). See Appendix for details.

Results Summary
In our Florida study, the utility-value intervention reduced the overall average withdrawal rate
by 33% (from 9% to 6%). In both studies, the intervention also boosted grades and pass rates
for first-generation students, with an average 0.33 grade point increase on a four-point scale
and a 40% increase in pass rates compared to the control condition. Furthermore, we found
some initial evidence that the intervention could boost outcomes for adult learners enrolled in
corequisite courses who experienced increases in grades and pass rates in our pilot study.
Our findings also provide some support for the psychological processes through which a utilityvalue intervention is thought to support students’ academic achievement. Our utility-value
interventions improved students’ math performance through increasing their perceptions of
math relevance. Reading and ranking quotes that showcased math’s usefulness increased
students’ perceptions of relevance and usefulness for math. These findings are consistent with
17

prior studies that suggested similar relevance-inducing interventions increased students’ utility
values for math.50 Students who perceive more math relevance are in turn more likely to show
interest and invest effort in the domain, which will directly promote their performance.63
We also found that the intervention similarly increased first-generation and continuinggeneration students’ perceptions of math relevance, although the change in relevance was
slightly higher for first-generation students. This finding is particularly important considering
the community colleges in this study have enrollments made up of more than 50% firstgeneration students. Our results suggest that even brief, low-cost interventions could support a
positive trajectory of motivation and achievement for all students, and particularly for firstgeneration students. By investing in such intervention activities, community colleges could
significantly enhance first-generation students’ academic experiences, contribute to narrowing
opportunity gaps between first-generation and continuing-generation students, and increase
community college success and retention rates.
The effect sizes of the intervention in this study (ds = 0.15 to 0.60 across outcomes) are similar
to other utility-value intervention studies in four-year institutions and high schools, 24 54 as well
as to other social psychological interventions in higher education, such as the belonging
intervention.64 These effects also compare favorably to interventions in the field of education
more generally.65 As such, these effects have both practical and theoretical implications that
are intertwined with equity and social justice.46

Limitations
There are at least three important caveats to our research.
First, our findings come from two samples of students from two community colleges, and there
is no guarantee these findings will generalize to other students and learning contexts that may
differ from our samples.
Second, our sample of adult learners in corequisite math courses is quite a bit smaller than the
rest of the groups of students, so we interpret these findings as promising but in need of
verification.
Third, we want to caution that we cannot make strong claims about how instructors should
change other aspects of their course, such as embedding examples of how math can be used in
real life into curricular materials, based on this study. It is tempting to want to overgeneralize
like this because the findings we present in this report come from two randomized control trials
in community college math, which means we can make strong recommendations about the
potential benefits of embedding the utility-value intervention within math courses to provide
motivational supports for students. Although such changes would be consistent with our theory
about how the utility-value intervention works, we did not test that kind of curricular change in
our study.
18

Recommendations
Based on these findings, we offer several recommendations for how policymakers, system leads
and practitioners in the developmental-education reform field can use this research to improve
student outcomes.

Implement instructional practices that support purpose and relevance.
Our results signal that brief instructional practices that support student motivation in general,
and the perceived relevance of math in particular, could be effective at increasing pass rates in
community college math. The utility-value activities appear to be particularly beneficial for firstgeneration students and adult learners enrolled in corequisite support courses. For firstgeneration students in particular, our evidence suggests that in the absence of the utility-value
intervention, these students experience a significant decrease in math relevance from the
beginning to the end of the semester. Such a decrease in relevance is foreboding for their
future success given the strong relationship between perceptions of relevance and academic
outcomes.
In order to support the effective implementation of utility-value interventions, instructors are
encouraged to highlight the real-life applications of different math course materials for
students as they introduce each topic. Additionally, instructors could ask students to reflect on
the utility of each math topic in their lives using other evidence-based practices. For example,
the Build Connections activity66 supports instructors in scaffolding their students on how to
make connections between the course content and their lives. Such low-resource and brief
practices could increase students’ perceived relevance for math and lead to improved academic
outcomes.

Change contexts to support students.
Instead of focusing on what students lack, our results highlight what is lacking in the learning
context — offering students the opportunity to make connections between what they are
learning and their lives. This small tweak to the learning context can improve learning
outcomes, particularly for first-generation students and adult learners enrolled in corequisite
support courses. Because the activities were integrated into existing mathematics courses,
large-scale implementation does not require drastic changes to curriculum. This means that the
utility-value intervention has the potential to be implemented at institutions across the nation
as a complement to broader structural reforms, such as corequisite support courses.
Furthermore, what instructors learn about students as a result of implementing the utility-value
intervention can lead to changes in instructional practices. As students make connections to
their lives, instructors can use that information to adjust their lectures or problem sets to
incorporate students’ interests. As part of a project on training instructors to be more
supportive of students’ purpose and relevance for learning, we found that instructors who took
the time to process what students wrote were able to connect with their students in deeper
ways than instructors who did not use this information.54 This change in practice serves as a
signal to students — particularly those who have been sent messages that they don’t belong in
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the learning context — that who they are matters to the instructor and is included as a part of
the learning process. In this way, an intervention designed to target individual students can
lead to broader structural changes by influencing the way that instructors shape the
learning context.

Foster interdisciplinary partnerships.
Our design process involves working with students to generate quotations that are relevant to
students’ local environment and experiences as well as the specific content being taught in the
course. We could not have done this work without our partnerships with math faculty and
administrators at each institution, or system-level leaders in Tennessee who helped identify
potential collaboration partners. Working in partnership is not the norm in academic research,
as it takes time and resources that many individual faculty do not have. It also takes a
commitment on the part of both the practitioners and the researchers to be willing to adopt
some of the goals and priorities of the other, without undermining their own missions. This
mutualism is at the heart of effective researcher-practitioner partnerships.67 68 69 This is where
working with support organizations, like the Carnegie Foundation for the Advancement of
Teaching (which helped set up our partnership with the Florida community college), or with
funders like the Joyce Foundation (which supported the first three years of our partnership with
the Tennessee system), is especially valuable.
Strong Start to Finish plays a supporting matchmaker role in developmental education by
helping align institutional needs, organizations that can provide technical assistance or research
support, and funders who can help pay the bills. Moving forward, it is imperative that the field
recognizes the interdependent strengths and weaknesses that these types of organizations
have so that we can create partnerships that maximize the potential for equitable change.
Crucially, these partnerships need to focus on equitable system change. In our research, we
found that the utility-value intervention reduced withdrawal rates and increased perceptions of
math relevance for all students, regardless of identity group (e.g., white, Black and Brown
students all experienced a reduction in withdrawal rates). In addition, the intervention was
especially supportive of first-generation students and adult learners enrolled in corequisite
math courses by boosting their grades and pass rates. The intervention did not have additional
benefits for racially minoritized students or those from families with less income in terms of
grades or pass rates. By partnering with practitioners and institutions who are keen on solving
those equity challenges, we can continue to identify ways to make learning math motivationally
supportive for all learners.

Align with guided pathway programs.
The guided pathways 70 71 movement focuses on reforming the higher education experience to
guide students inside and outside of the classroom throughout their entire journey through
college. One of the key pillars is setting up advising structures so that they help students make
purposeful program and major choices that align with their interests and goals. The utility-value
intervention, and other strategies to help students find purpose and relevance in their
schoolwork, could be integrated as a part of guided pathway reforms. A student might become
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more committed to a program pathway if they can see how the math they are taking is related
to their personal and academic goals. For example, if academic advisors were aware of the
connections that students were making between their lives and the math content students
were learning, they could leverage that information as a part of conversations with students
about which programs and majors might connect to their interests and goals.

Areas of Challenge that Implementers Should Consider
There are four main areas of challenge when implementing the utility-value intervention:
1.

Getting buy-in from instructors to implement the intervention. The
number one obstacle to getting the intervention into the hands of students is finding
instructors who see this as a valuable part of helping students be successful in math.
The first place to start is by providing them a reason to think it’s important, including
sharing this report with them. After that, helping them understand what it will take
logistically is usually the next set of hurdles. As an administrator, you need to be
prepared to support your instructors in terms of taking some time out of the
instructional schedule to assign these materials, and even use some precious class time
(See challenge #2 for why this is so important.).

2.

Incentivizing students to complete the intervention materials with
a reasonable amount of quality. The second hurdle to getting the intervention
into the hands of students is convincing students to complete the intervention.
Students, like the rest of us, have busy lives. As such, they are loathe to spend their free
time completing some kind of online survey or activity that has no connection to what
they are doing in the course. As a result, the most effective means of incentivizing
students to complete the materials is to integrate the materials as a part of the course.
This means having instructors include the intervention activities as they would any other
assignment, including awarding points for completing the activity. In addition to
including the intervention as a regular assignment, another effective strategy is to set
aside some in-class time to complete the intervention. Just like you would do for an
important quiz or test, the intervention activities are best completed without
distractions.

3.

Developing customized intervention quotes from students. The third
obstacle is getting your hands on the intervention materials. As a part of a National
Science Foundation funded project, Motivate Lab is currently developing a package of
materials that instructors can easily download and are customized for some types of
math courses, including Introductory Algebra and Statistics. When that is available, you
will be able to go to the Motivate Lab website to obtain the materials. In the meantime,
one way of supporting student motivation is by interviewing some of your former math
students who successfully completed your course for examples of how the math they
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learned was relevant to their lives. Then, you can use some of the reflection prompts
available on our website to ask students to make their own connections (Supporting
Purpose and Relevance).
4.

Measuring whether it is working. If you were able to address all three of the
challenges above, the next step is to make sure that what you are doing is making a
difference. Of course, analyzing your results as we have done for this report may be
beyond your technical expertise. But have no fear! There are things you can do to see if
you are creating a motivationally supportive context where students are being
supported to think about how the math they are learning is relevant to their lives. First,
you can read their responses to the intervention prompts to see if they are personalized
to their lives, contain specific examples and are connected to the content students are
learning in class. Second, you can ask students survey questions to find out if their
perceived math relevance is increasing or decreasing from the beginning to the middle
or end of the semester. Decades of research in educational psychology have revealed
that student motivation in general, and perceived relevance in particular, tends to
decline over the course of the semester.72 So, if students are staying the same or
increasing in their math relevance, then you’re on the right track. You can use
established measures of relevance, such as those provided on the Student Experience
Research Network website.
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Conclusion
The utility-value intervention provides an example of how psychology might be used as a
starting point for changing the learning context rather than blaming students for not being
motivated — especially within academic contexts that are not supportive of their values and
identities.73 The positive effects of the utility-value intervention serve as a signal that
something is missing in the learning context that, if present, would support student motivation
and learning outcomes. Perhaps these findings can help inspire a paradigm shift away from
blaming or changing students, and instead place the onus on systems to create professional
development opportunities that focus on instructional practices. If we are to create the kind of
just and equitable learning institutions that our society needs, then we will need all of our
different ways of thinking — from the sciences to the humanities, from the individual to system
change, from researchers to educators — to contribute to the reform effort.64 We strive to
model this, as our project team not only included researchers — but also math faculty and
system leaders — who collaboratively designed and tested the intervention. These math faculty
and system leaders are now collaboratively evaluating and disseminating the results to
practitioners, policymakers and researchers. We encourage you to join us in this effort!
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Appendix
Methods and results
Sample 1. Florida Two-Year College
Setting. This study took place at a large (more than 60,000 students), multi-campus community
college located in the southeastern United States that offers a comprehensive range of
academic programs. The college is diverse, with 39% of students identifying as Brown and 17%
as Black, and has been designated as a Hispanic-Serving Institution. Importantly, like other
community colleges around the nation, nearly 40% of their nearly 20,000 students who enroll in
developmental math each year do not successfully complete the course.
Participants. The sample consists of 2,669 participants (62% female; 39% Brown; 29.8% white;
22% Black; 5.9% Asian; 3.4% Indigenous, Pacific Islander, multiracial; 23% first-generation; 15%
adult learners; mean age = 21) recruited from 226 course sections across 43 math instructors.
In order to be included in analyses, participants must have participated in, but not necessarily
completed, the first intervention activity which occurred during the third week of the semester.
Participants who did not consent to participate in the study (n = 49; 1.8%) were removed from
analyses.
Math Courses. Participants were recruited from one of three gateway and developmental math
courses at the college (Introductory Algebra, Statistics, or General College Math) during three
semesters (spring 2017, fall 2017 or spring 2018). Each course was 15 weeks long, including inclass and out-of-class activities. Course sections consisted of 10–25 students. Each course
involved lectures (administered as videos and PowerPoint presentations for online and hybrid
students), homework and tests, but the format of lessons varied by instructor. Students in inperson or hybrid courses also attended one lab section per week.
Research Design and Intervention Materials. Over the course of the semester, participants
were asked to complete four, online activities on the Qualtrics survey platform, occurring at
weeks one, three, five and 12 of the courses. The first and last activities were baseline and endof-semester surveys, respectively, whereas the second and third activities contained the
intervention materials. Participants were able to complete each activity online through a survey
link delivered by their course instructors. In order to help ensure high participation rates in the
two intervention activities, instructors teaching in-person or hybrid courses had their students
complete these two activities in class or as part of their weekly lab sections. Instructors were
required to provide course credit for the completion of each activity, but the form of this
course credit (e.g., homework grade, extra credit, participation grade) was at the discretion of
each instructor.

25

Prior to administering the first intervention activity, occurring in week three, participants were
individually randomized into the control or utility-value conditions. In the first intervention
activity, participants assigned to the utility-value condition were further evenly randomized into
one of three sub-conditions. Each sub-condition read and engaged with quotes from previous
students about how math has been important in their lives, and then wrote about how math
might be relevant to their own lives, with subtle variations in how they were asked to engage
with the quotes. This approach is based on previous utility-value interventions.3 33 50 Further
details on the sub-conditions can be found in the supplemental materials. In the second
intervention activity, occurring in the fifth week of the courses, all participants in the utilityvalue condition completed the same activity. They read several more student quotes about
how math can be used to solve real world problems and were then prompted to write about
how they could use the math currently being covered in their courses in their real lives.
Participants in the control condition completed a variety of activities. In the first control
activity, participants were asked to explain a concept they were learning in their math courses
and the calculations involved in solving math problems related to this concept. In the second
activity, they wrote about the study strategies they used to prepare for class. In both activities,
control participants responded to additional Likert-style items and short-answer essays about
their experiences in the course.
Measures
Intervention Processes. Participant responses to the main intervention essay in the utility-value
condition were qualitatively coded to explore how elements of these responses mediated the
relationship between the intervention and academic outcomes. Six independent researchers
coded the 1,701 participant essay responses to an item asking participants to explain how a
topic in their current math class related to their real life. Essays were coded on two, four-point
scales. The Specific code measured the participant’s description of how math could be applied
in their life, with a one indicating that the participant failed to connect math to their life; and a
four indicating that the participant clearly described how math might apply in a given situation.
The Context-relevant code measured whether or not participants were connecting a topic that
they were learning in their current math course to their lives, with a one indicating that the
participant failed to make a connection; a two indicating that they connected to a basic math
topic not being covered in their course (e.g., subtraction); three indicating that their connection
involved a topic they were potentially but not necessarily covering in their current class (e.g.,
fractions); and a four indicating that they were clearly connecting current course material to
their life (e.g., set theory).
Prior to coding these essays, researchers established strong interrater reliability as measured by
each researcher achieving a Cohen’s Kappa of .80 or higher. 74 75 76 Half of the essays were
coded by multiple researchers. Of these essays, researchers disagreed on 23% of the codes
assigned. These disagreements were resolved through discussion, and final decisions on the
codes assigned to each essay were made by a lead researcher familiar with qualitative research
and utility-value interventions. The researchers also coded 433 essays from the control
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condition in which participants described their study habits on the Specific and Context-relevant
dimensions described above. Very few of the control essays (n = 11, 3%) contained a
connection between math and real life.
Psychological Processes. We measured the main psychological process of utility value with two
items asking about student perceived relevance of their course (e.g., “How important is the
course material to your future?”; α = .88 to .92).1 Students responded to items on a five-point
scale from Not at All Important to Extremely Important.
Moderator Variables. We assessed moderators through self-report and administrative data.
Individual moderators were operationalized as academic preparedness (i.e., standardized
composite of college GPA, scores on ACT/SAT/state test math sections, self-reported high
school GPA and self-reported grade in their last math course), race/ethnicity, gender and firstgeneration status (i.e., neither parent having taken any college courses). This definition is based
on prior research demonstrating the differential effects of first-generation status on academic
outcomes in higher education, depending on the definition of “first-generation,”77 78 79 80 as
well as descriptive analyses indicating meaningful differences between participants whose
parents had taken some college-level courses and participants whose parents did not take
college-level courses.
Administrative Data and Outcomes. At the end of each semester in which interventions were
administered, we requested a number of different variables directly from the institution. In
addition to prior achievement and demographic information, we requested a number of
course-level variables, including course modality (in-person, online or hybrid), course type
(Algebra, Statistics or General Math) and campus. We also received course outcome data from
the institution in the form of course letter grades, including students who withdrew or
otherwise did not complete their course. A numeric grade variable was computed using letter
grades in which each letter grade corresponded with its value on a 4.0 GPA scale (e.g., an A
letter grade was a 4). Course pass rate was calculated by computing a binary variable for
whether participants passed the course, where a 1 indicated passing the course, defined by
receiving an A, B or C letter grade in the course, and a 0 indicated not passing the course,
defined by receiving a D or F or withdrawing from the course. Course withdrawal rate was
calculated by computing a binary variable for withdrawing from the course in which
participants who officially withdrew from their course received a 1, and all other students
received a 0.
Results
Establishing baseline equivalence. To establish baseline equivalence between students
randomized to the control and utility-value conditions, we conducted t-tests for continuous
variables (e.g., high school GPA, baseline math relevance) and chi-squared tests for the binary
demographic variables (e.g., student gender, racially minoritized status, generation status,
corequisite status, adult learner status). There were no significant differences between
conditions at baseline (see Table 2).
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Table 2. Baseline equivalency table
Student
Total
Demographics
n = 2,669

Utility-Value
n = 2,101

Control
n = 568

Test-Statistic for
Comparison

χ2(1) = 0.82

Gender
Male
Female

38.0%
62.0%

37.5%
62.5%

39.9%
60.1%

URM
Black
Brown
Indigenous, Pacific
Islander, and
Multiracial
Non-URM
Asian
white

64.3%
22.0%
38.9%
3.4%

64.4%
22.4%
39.0%
3.0%

63.7%
20.8%
38.8%
4.1%

URM Status

χ2(1) = 0.03
35.7%
5.9%
29.8%

35.6%
5.7%
29.9%

36.3%
6.8%
29.5%

22.8%
77.2%

23.3%
76.7%

20.7%
79.3%

Adult Learner
Status
Adult Learner
Non-Adult Learner

14.8%
85.2%

14.7%
85.3%

14.8%
85.2%

Course Type
College Math
Statistics
Algebra

30.5%
7.3%
62.3%

30.7%
7.4%
61.9%

29.6%
6.9%
63.5%

Course Modality
In-person
Online
Hybrid

80.1%
11.7%
8.2%

79.7%
12.1%
8.2%

81.7%
10.2%
8.1%

χ2(2) = 1.50

0.06(0.99)

0.07(0.99)

-0.01(0.96)

t(929) = -1.73

3.24(1.12)

3.26(1.11)

3.19(1.16)

t(666) = -1.03

Generation Status
First-Generation
ContinuingGeneration

Prior Achievement
(standardized)
Baseline Relevance

χ2(1) = 1.38

χ2(1) < 0.001

χ2(2) = 0.64
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Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). NonURM = Non-underrepresented students (white, Asian).

RESEARCH QUESTION 1: Does the utility-value intervention lead to better course outcomes for
all students?
First, we examined whether intervention condition predicted students’ course completion and
achievement. Next, we examined a potential moderator of intervention effectiveness:
generation status. Multilevel models were fit in which numeric grade pass rate and withdrawal
rate were regressed on intervention condition and the interaction of intervention condition and
student generation status (0 = continuing-generation, 1 = first-generation). On average,
students in the utility-value condition withdrew from their math course less than students in
the control condition (𝛃 = -0.173, p = 0.04, d = -0.11), but the intervention was not found to be
related to pass rate (𝛃 = 0.012, p = 0.44, d = 0.07) or numeric grade (𝛃 = -0.022, p = 0.37, d =
0.05; see Table 3 for complete results).
RESEARCH QUESTION 2: Does the utility-value intervention lead to better course outcomes for
first-generation students?
We next examined whether the utility-value intervention led to better course outcomes for
first-generation students. We did find that generation status moderated the effects of the
intervention on pass rates and grades. As presented in Figure 11, first-generation students in
the utility-value conditions were more likely to earn higher numeric course grades ( 𝛃 = 0.247, p
= 0.06, d = 0.60) and pass their math course ( 𝛃 = 0.280, p = 0.05, d = 0.15) than first-generation
students in the control condition. The interaction of condition and generation status did not
predict withdrawal rate (𝛃 = -0.063, p = 0.38). These findings suggest that there is a main effect
of the utility-value intervention on withdrawal rate, while the intervention had positive effects
on pass rates and grades only for first-generation students.
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Table 3. The effects of the utility-value intervention on academic outcomes.
Pass Rate

Numeric Grade

Withdrawal Rate

0.01(0.07)

-0.02(0.07)

-0.17(0.10)*

0.23(0.29)
0.04(0.17)

0.24(0.30)
-0.07(0.17)

-0.58(0.38)
-0.03(0.19)

Hybrid
Online

0.04(0.33)
0.25(0.45)

0.08(0.32)
0.19(0.47)

-0.34(0.38)
-0.01(0.51)

Spring 2017
Fall 2017

-0.08(0.08)
-0.01(0.06)

-0.07(0.08)
-0.00(0.06)

0.11(0.10)
-0.01(0.08)

-0.24(0.13)*

-0.24(0.14)*

-0.15(0.16)

0.06(0.06)

0.11(0.05)*

-0.12(0.08)*

-0.16(0.06)**
-0.50(0.14)***
-0.15(0.13)
0.07(0.20)

-0.21(0.06)***
-0.40(0.08)***
-0.14(0.07)*
0.00(0.10)

-0.03(0.08)
0.11(0.20)
-0.28(0.18)
-0.12(0.28)

-0.28(0.15)*

-0.30(0.15)*

0.07(0.18)

0.39(0.03)***

0.48(0.03)***

-0.25(0.04)***

0.28(0.17)*

0.25(0.16)†

-0.06(0.21)

Condition
(reference group: Control)

Utility-Value
Course Type
(reference group: Intermediate Algebra)

Introduction to Statistics
College Math
Course Modality
(reference group: Face-to-Face)

Semester
(reference group: spring 2018)

Campus
(reference group: Campus 1)

Campus 2
Gender
(reference group: Male)

Female
URM Status
(reference group: Non-URM)

URM
Black
Brown
Indigenous, Pacific Islander,
and Multiracial
Generation Status
(reference group: continuing-generation)

First-Generation
Prior Achievement
(standardized)

Utility-Value x
First-Generation

Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). Non-URM =
Non-underrepresented students (white, Asian). Coefficients for models predicting Pass and Withdrawal represent logodds; † p < .10, * p < .05, ** p < .01, *** p < .001.
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Figure 11. The effects of utility-value intervention on numeric grades
and pass rates by student generation status.
Control Grade

Utility-Value Grade

Control Pass Rate

Utility-Value Pass Rate
100%

3.5
3

75%

2.5
2

50%

1.5
1

2.35

2.33

70%

71%
2.05

2.28

71%
42%

25%

Pass Rate (0-1)

Numeric Grade (0-4)

4

0.5
0

0%
Continuing Generation

First-Generation

Generation Status
Note: Error bars represent +/- 2 standard errors; stars were placed above comparison bars that are statistically
significant from each other; sample sizes for each bar are the following: control & continuing generation
(n=387); utility-value & continuing generation (n=1,386); control & first-generation (n=101); utility-value & firstgeneration (n=422).

RESEARCH QUESTION 3: Does the utility-value intervention lead to better course outcomes for
students enrolled in corequisite support courses?
This particular institution does not have a traditional corequisite enrollment program, so we are
unable to answer this question with this sample.

RESEARCH QUESTION 4: Does engaging with the utility-value intervention help students find
relevance in their math course and improve their course outcomes?
Based on prior work investigating the explanatory mediators of utility-value interventions, we
hypothesized that two variables from the qualitative coding of student essays — the Specificity
of students’ connections between math and their lives, and the level of Content-relevant
connections that students made when describing how math was related to their lives — and
one psychological variable — perceived relevance of course material — would, at least partially,
explain the relationship between our intervention and outcomes.36 43 53 81
While we hypothesized that the qualitative coding variables and relevance would mediate the
relationship between the utility-value intervention and pass rate and grade, we did not have
any a priori hypotheses related to withdrawal rate given that there is no prior research
investigating this relationship. The analyses on withdrawal rate, therefore, should be treated as
exploratory.
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Qualitative Coding Variables. Participants in the utility-value condition had significantly higher
levels of Specificity (M = 2.54, SD = 1.59) than participants in the control condition (M = 1.01, SD
= .09; Cohen’s d = 0.61, p<.001). Additionally, participants in the utility-value conditions had
significantly higher levels of Content-relevance (M = 2.81, SD = 1.68) than participants in the
control condition (M = 1.01, SD = .09; F(1, 2667) = 652.92, p<.001). Both of these variables
mediated the relationships between the utility-value intervention and each of our outcomes.
We found evidence of an indirect effect through Specificity to pass rate (𝛃 =.210, 95% CI [.107,
.316]), grade (𝛃 = .284, 95% CI [.194, .375]) and withdrawal rate ( 𝛃 = - .215, 95% CI [-.367, .070]). We also found evidence of an indirect effect through Content-relevance to pass (𝛃 =
.236, 95% CI [.134, .338]), grade (𝛃 = .279, 95% CI [.186, .369]) and withdrawal rates (𝛃 = -.285,
95% CI [-.439, -.138]).
Perceived Relevance. As hypothesized, participants in the utility-value condition perceived
more relevance in their course (M = 3.18, SD = 1.78) than participants in the control condition
(M = 3.04, SD = 1.27; Cohen’s d = 0.06, p = .09). We then tested the indirect effects of the
utility-value intervention on each of our three academic outcome variables through time 3
relevance, controlling for time 1 relevance. We found evidence that relevance mediated the
utility-value intervention effect on grade (𝛃 = .010, 95% CI [.001, .024]) but not for pass ( 𝛃 = .003, 95% CI [-.019, .007]) or withdrawal rates (𝛃 = .006, 95% CI [-.001, .019]).
Sequential Mediation. Because the qualitative variables and perceived relevance all mediate
the effect of the intervention on grades, we also tested a sequential mediation model 82
(Preacher & Hayes, 2008) investigating whether or not the effect of condition on grade was
mediated by our qualitative variables and time 3 relevance. As presented in Figures 12a and
12b, we found support for the sequential mediation model such that the total indirect effect for
the model including Specific and Time 3 Relevance (𝛃 = .277, 95% CI [.186, .371]) and the model
including Content-relevance and Time 3 Relevance (𝛃 = .273, 95% CI [.181, .367]) were both
significant.
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Sample 2. Tennessee Community College
Setting. This study took place at Chattanooga State Community College, a medium-sized (more
than 8,000 students) public institution located in Chattanooga, Tennessee, that offers a
comprehensive range of academic programs. Chattanooga State serves a population of
students of whom 73% identify as white, 11% as Black and 9% as Brown. Importantly, like other
community colleges around the nation (including the institution from which we draw Sample
1), nearly 40% of gateway math students do not successfully complete the course. Chattanooga
State boasts the largest engineering technology, health science and industrial technology
divisions in the statewide system; this is particularly salient as these programs all require
students to pass or test out of gateway math courses.
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Participants and Procedure. We collected data from 787 students enrolled in gateway statistics
and algebra courses, including 44 course sections across 22 math instructors at Chattanooga
State Community College. In order to be included in analyses, students must have participated
in at least one of the intervention activities, resulting in a final sample of 696 students (Mage =
23.33, SDage = 7.25). Participants were 30% corequisite students; 66% female; 43% firstgeneration; 37% adult learners; 71% white; 15% Black; 6.0% Indigenous, Pacific Islander,
multiracial; 5% Brown; and 3% Asian.
Math courses. The utility-value intervention was implemented in two gateway math courses:
Introduction to College Math and Introductory Statistics. The former course is designed to
provide students with mathematical skills needed for success in algebra-intensive courses, with
topics including linear equations, linear graphs, systems of equations and polynomials. The
latter course is designed to provide students with the skills needed for success in statisticsintensive courses with topics including sampling, data organization, variability and central
tendency, probability, distributions and confidence intervals, hypothesis testing, inference and
simple linear regression. Corequisite students enrolled in these courses also were enrolled in a
companion math learning support course section to provide them with additional time,
support, and resources to help them be successful in a college-level math course despite not
originally testing into college-level math.
Procedure. Over the course of the semester, participants were asked to complete four online
activities on the Qualtrics survey platform, occurring at weeks one, three, five and 12 of the
courses. The first and last activities were baseline and end-of-semester surveys, respectively,
whereas the second and third activities contained the intervention materials. Participants were
able to complete each activity online through a survey link delivered by their course instructors.
Instructors were asked to provide course credit for the completion of each activity, but the
form of this course credit (e.g., homework grade, extra credit, participation grade) was at the
discretion of each instructor.
Intervention Conditions. Prior to the intervention activities (activities 2 and 3), students were
randomly assigned to either a control condition or one of two utility-value conditions (standard
or customized). In the first intervention activity, students in the control condition were asked to
summarize a concept from their current math course. Students in both utility-value conditions
were asked to read eight quotes from previous students about how math was important to
their lives, rank these quotes based on how relevant they found them, and then complete a
short writing prompt explaining why they ranked the top two quotes as the most relevant to
them. Students in the customized condition received quotes that had been customized to the
content specific to their math course (e.g., quotes about probabilities for statistics students).
On the other hand, students in the standard condition read quotes that were more general and
had been used in previous studies.49 For the purposes of our analyses in this report, we have
combined the utility-value conditions. In the second intervention activity, students in the
control condition were asked to write about the study strategies they used to prepare for their
math class, as well as answer some additional survey questions about their experience in their
math course. Students in the utility-value condition (either standard or customized) were asked
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to read several student quotes about how math can be used to solve real world problems, and
were then prompted to write about how they could use the math content currently being
covered in their respective math courses in their real lives.
Measures. Measures included demographic questions and student math relevance. Math
relevance was assessed pre- (Time 1) and post- (times 2, 3 and 4) intervention using four items
in baseline and post-test activities 1 and 4 (α1 = 0.83, α4 = 0.87) and two post-intervention items
in activities 2 and 3 (α2 = 0.74, α3 = 0.76) that were adapted from the Expectancy-Value-Cost
Scale (Hulleman et al., 2017). 45 The two-item measures of math relevance used in the
intervention activities were a subset of the four-item measures used in activities 1 and 4.
Covariates. To control for individual differences, we included several variables as covariates
that are known to relate to learning outcomes in mathematics. Individual covariates included
academic preparedness (e.g., standardized self-reported or administratively-derived high
school GPA), race/ethnicity, gender, adult learner status, corequisite math status and firstgeneration status (neither parent having earned an Associate’s degree or higher). This
definition of first-generation status differs from that in Sample 1 due to sample size constraints
in Sample 2, such that there were not enough first-generation students in the control group to
adequately power desired moderation analyses.
Moderator Variables. We analyzed the effects of three moderators of the utility-value
intervention in our analyses: corequisite status, generation status and adult learner status.
Administrative Data and Outcomes. In additional to prior achievement and demographic
information, we received outcome data from the institution in the form of course letter grades,
including indicators of students who withdrew or otherwise did not complete the course. A
numeric grade variable was computed using letter grades in which each letter grade
corresponded with its value on a 4.0 GPA scale (e.g., an “A” letter grade was a 4). Course pass
rate was calculated by computing a binary variable for whether participants passed the course,
where a 1 indicated passing the course, defined by receiving an A, B, C or D letter grade in the
course, and a 0 indicated not passing the course, defined by receiving an F or withdrawing from
the course. Course withdrawal rate was calculated by computing a binary variable for
withdrawing from the course in which participants who officially withdrew from their course
received a 1 and all other students received a 0.
Results
Corequisite student membership. To determine whether corequisite and non-corequisite
students differed on demographic characteristics, we conducted t-tests for continuous
variables (e.g., high school GPA) and chi-squared tests for the binary demographic variables
(e.g., student gender, racially minoritized status, generation status, adult learner status). These
analyses suggested that there were disproportionately more adult learners, first-generation
students and female students enrolled in corequisite courses compared to non-corequisite
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courses, and that corequisite students are significantly more likely to have earned lower high
school GPAs. See Table 4 for more details.
Table 4. Student demographics by corequisite enrollment status
Students enrolled in
corequisite courses
n = 205

Students NOT
enrolled in
corequisite courses
n = 491

Test-Statistic for
Comparison

Male
Female

28.9%
71.1%

36.7%
63.3%

χ2(1) = 3.89*

URM
Black
Brown
Indigenous, Pacific
Islander and Multiracial
Non-URM
Asian
White

30.5%
20.7%
4.5%
5.6%

24.0%
12.0%
4.8%
7.1%

69.5%
2.5%
67.0%

76.0%
3.3%
72.7%

Generation Status
First-Generation
Continuing-Generation

52.0%
48.0%

39.3%
60.7%

χ2(1) = 8.05**

Adult Learner Status
Adult Learner
Traditional

37.3%
62.7%

20.0%
80.0%

χ2(1) = 22.01***

3.04 (0.62)

3.19 (0.64)

t(378) = 2.75**

Student Demographics

Gender

URM Status

High School GPA

χ2(1) = 3.10

Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). Non-URM = Nonunderrepresented minority students (white, Asian). Corequisite support students are significantly more likely to be adult
learners, first-generation, have lower high school GPAs, and female compared to non-corequisite students.

Establishing baseline equivalence. To establish baseline equivalence between students
randomized to the control and utility-value conditions, we conducted t-tests for continuous
variables (e.g., high school GPA, baseline math relevance) and chi-squared tests for the binary
demographic variables (e.g., student gender, URM status, generation status, corequisite status,
and adult learner status). There were no significant differences between conditions at baseline.
See Table 5.
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Table 5. Baseline equivalency table
Student
Demographics

Total
n = 696

Utility-Value
n = 474

Control
n = 222

Test-Statistic for
Comparison

Male
Female

34.4%
65.6%

34.8%
65.2%

33.5%
66.5%

χ2(1) = 0.80

URM
Black
Brown
Indigenous, Pacific
Islander, and
Multiracial
Non-URM
Asian
White

25.9%
14.5%
4.7%
6.7%

25.7%
14.6%
4.8%
6.5%

26.4%
14.4%
4.7%
7.0%

Gender

URM Status

χ2(1) = 0.92
74.0%
3.0%
71.0%

74.1%
2.6%
71.5%

74.0%
4.1%
69.9%

43.1%
56.9%

42.1%
57.9%

45.0%
55.0%

Adult Learner
Status
Adult Learner
Traditional

25.0%
75.0%

24.1%
75.9%

26.7%
73.3%

Corequisite Course
Enrollment
Corequisite
Non-corequisite

29.5%
70.5%

28.1%
71.9%

32.4%
67.6%

χ2(1) = 1.19

High School GPA
Baseline Relevance

3.21(0.57)
3.11(1.05)

3.20(0.55)
3.07(1.07)

3.22(0.62)
3.20(0.99)

t(382) = 0.37
t(340) = 1.46

Generation Status
First-Generation
ContinuingGeneration

χ2(1) = 0.41

χ2(1) = 0.40

Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). NonURM = Non-underrepresented students (white, Asian).
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RESEARCH QUESTION 1: Does the utility-value intervention lead to better course outcomes for
all students?
First, we examined whether intervention condition predicted students’ course completion and
achievement. Next, we examined potential moderators of intervention effectiveness —
generation status (to replicate findings in Sample 1) and corequisite status. Multilevel models
were fit in whichever numeric grade, pass rate and withdrawal rate were regressed on
condition and the interaction of condition and either student generation status (0 = continuing
generation, 1 = first generation) or corequisite status (0 = non-corequisite; 1 = corequisite). All
models controlled for student demographics (underrepresented racial/ethnic minority status,
gender and adult learner status) and prior achievement.
On average, students in the utility-value condition did not seem to perform differently than
students in the control condition when predicting numeric grade ( 𝛃 = 0.16, p = 0.21), pass rate
(𝛃 = 12, p = 0.53) or withdrawal rate (𝛃 = -0.13, p = 0.62. See table 6 for complete results.
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Table 6. Utility-value condition predicting academic outcomes

Pass Rate

Numeric Grade

Withdrawal Rate

0.12(0.18)

0.16(0.12)

-0.13(0.25)

0.18(0.19)

0.17(0.13)

-0.34(0.25)

-0.41(0.19)*
-0.74(0.24)**
0.23(0.43)
-0.16(0.34)

-0.33(0.13)*
-0.65(0.17)***
0.39(0.27)
-0.17(0.23)

0.10(0.27)
0.13(0.33)
0.19(0.57)
0.08(0.47)

-0.01(0.18)

0.01(0.12)

-0.34(0.25)

0.35(0.21)†

0.73(0.14)***

-0.02(0.29)

-0.58(0.19)**

-0.45(0.13)***

0.48(0.26)†

0.56(0.10)***

0.51(0.06)***

-0.24(0.12)*

Condition
(reference group: Control)

Utility-Value
Gender
(reference group: Female)

Male
URM Status
(reference group: Non-URM)

URM
Black
Brown
Indigenous, Pacific Islander,
and Multiracial
Generation Status
(reference group: continuing-generation)

First-Generation
Adult Learner Status
(reference group: traditional)

Adult Learner
Corequisite Enrollment
(reference group: NOT enrolled in coreq)

Corequisite
High School GPA
(standardized)

Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). Non-URM =
Non-underrepresented students (white, Asian). Coefficients for models predicting Pass and Withdrawal represent logodds; † p < .10, * p < .05, ** p < .01, *** p < .001.

RESEARCH QUESTION 2: Does the utility-value intervention lead to better course outcomes for
first-generation students?
Our analyses indicated that generation status moderated the effects of the intervention on pass
rates and grades. First-generation students in the utility-value conditions were more likely to
earn higher numeric course grades (𝛃 = 0.56, p = 0.05; d = 0.16) and marginally more likely to
pass their math course (𝛃 = 0.77, p = 0.08; d = 0.29) than first-generation students in the
control condition. The interaction of condition and generation status did not predict withdrawal
rate (𝛃 = 0.15, p = 0.83; see Table 7 and Figure 13 for more detail).
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Table 7. Utility-value condition by generation status predicting academic outcomes
Pass Rate

Numeric Grade

Withdrawal Rate

-0.03(0.29)

-0.01(0.19)

-0.04(0.41)

0.17(0.19)

0.16(0.13)

-0.13(0.26)

-0.42(0.20)*
-0.75(0.25)**
0.21(0.43)
-0.16(0.34)

-0.35(0.14)*
-0.66(0.17)***
0.37(0.27)
-0.17(0.23)

0.08(0.27)
0.11(0.33)
0.14(0.57)
0.07(0.47)

-0.62(0.37)†

-0.46(0.25)†

0.38(0.59)

0.41(0.21)†

0.76(0.14)***

-0.05(0.29)

-0.83(0.47)†

-0.79(0.33)*

1.09(0.55)*

0.56(0.10)***

0.51(0.06)***

-0.26(0.12)*

0.77(0.45)†

0.56(0.30)*

-0.15(0.69)

Condition
(reference group: Control)

Utility-Value
Gender
(reference group: Female)

Male
URM Status
(reference group: Non-URM)

URM
Black
Brown
Indigenous, Pacific Islander,
and Multiracial
Generation Status
(reference group: continuing-generation)

First-Generation
Adult Learner Status
(reference group: traditional)

Adult Learner
Corequisite Enrollment
(reference group: NOT enrolled in coreq)

Corequisite
High School GPA
(standardized)

Utility-Value x
First-Generation

Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). Non-URM =
Non-underrepresented students (white, Asian). Coefficients for models predicting Pass and Withdrawal represent logodds; † p < .10, * p < .05, **p < .01, *** p < .001.
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Figure 13. The effects of utility-value intervention on numeric grades
and pass rates by student generation status.
Control Grade

Utility-Value Grade

Control Pass Rate

Utility-Value Pass Rate
100%

3

75%

2.5
2

50%

1.5
1

1.93 1.87

64% 63%

0.5

1.55

63%
1.93 56%

0

25%

Pass Rate (0-1)

Numeric Grade (0-4)

4

3.5

0%

Continuing Generation

First-Generation

Note: Error bars represent +/- 2 standard errors; stars were placed above comparison bars that are
statistically significantly different from each other; sample sizes for each bar are the following: control &
continuing generation (n=122); utility-value & continuing generation (n=272); control & first-generation
(n=100); utility-value & first-generation (n=198).

RESEARCH QUESTION 3: Does the utility-value intervention lead to better course outcomes for
students enrolled in corequisite support courses?
In Tennessee, we were able to examine whether students also enrolled in a corequisite support
course benefitted from the utility-value intervention. On average, students enrolled in
corequisite courses in the utility-value condition did not seem to perform differently than
students enrolled in corequisite courses in the control condition when predicting numeric grade
(𝛃 = 0.16, p = 0.21), pass rate (𝛃 = 12, p = 0.53) or withdrawal rate (𝛃 = -0.13, p = 0.62 (See
Table 8 for complete results). However, when examining further demographic moderators
within the group of students enrolled in corequisite courses, adult learner status emerged as a
potential moderator.
As presented in Figure 14, adult students enrolled in corequisite courses earned significantly
higher grades when randomly assigned to the utility-value condition (1.85) compared to the
control condition (1.15), a difference of 0.70 grade points (d = .43). Traditional-aged students
who were not enrolled in corequisite courses also earned significantly higher grades, although
the increase of 0.23 grade points was not as large (d = .15). The effects of the utility-value
intervention for the other groups of students were not statistically significant. For pass rates,
however, the story is a bit more complex. As presented in Figure 15, the benefits for adult
students enrolled in corequisite courses, and traditional-aged students not enrolled in
corequisite courses, were replicated, although the effects were a bit smaller. However, the
other two groups of students — adults not enrolled in corequisite courses and traditional-aged
students in corequisite courses — experienced lower pass rates in the utility-value conditions
than in the control conditions.
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This mixed pattern of results is a good reminder that we need to be cautious when interpreting
this specific set of analyses, for several reasons. First, the sample sizes for some of the groups is
quite small (e.g., there were only 21 adult students enrolled in corequisite courses in the
control condition) compared to other groups (e.g., there were 111 traditional-aged students
not enrolled in corequisite courses in the control group). Despite this caution, these findings
provide reason for optimism. There was some consistency in the findings with the same two
groups of students benefitting from the utility-value intervention for both outcomes. More
research is certainly needed to better understand the effects of the utility-value intervention
with students enrolled in corequisite courses.
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Table 8. Utility-value condition by corequisite course enrollment predicting academic outcomes

Pass Rate

Numeric Grade

Withdrawal Rate

0.29(0.22)

0.20(0.15)

0.02(0.33)

0.18(0.19)

0.17(0.13)

-0.14(0.26)

-0.42(0.19)*
-0.76(0.25)**
0.21(0.43)
-0.15(0.34)

-0.33(0.14)*
-0.65(0.17)***
0.38(0.27)
-0.17(0.23)

0.10(0.27)
0.12(0.33)
0.17(0.57)
0.08(0.47)

-0.02(0.18)

0.01(0.12)

-0.35(0.25)

0.38(0.21)†

0.74(0.14)***

-0.01(0.29)

-0.23(0.32)

-0.36(0.22)

0.72(0.42)†

0.56(0.10)***

0.51(0.06)***

-0.24(0.12)*

0.53(0.39)

-0.14(0.27)

-0.38(0.52)

Condition
(reference group: Control)

Utility-Value
Gender
(reference group: Female)

Male
URM Status
(reference group: Non-URM)

URM
Black
Brown
Indigenous, Pacific Islander,
and Multiracial
Generation Status
(reference group: continuing-generation)

First-Generation
Adult Learner Status
(reference group: traditional)

Adult Learner
Corequisite Enrollment
(reference group: NOT enrolled in coreq)

Corequisite
High School GPA
(standardized)

Utility-Value x
Corequisite Enrollment

Note: URM = Underrepresented minority students (Black, Brown, Indigenous, Pacific Islander, Multiracial). Non-URM =
Non-underrepresented students (white, Asian). Coefficients for models predicting Pass and Withdrawal represent logodds; † p < .10, * p < .05, ** p < .01, *** p < .001.
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Figure 14. The effects of the utility-value intervention on numeric
grades by adult learner and corequisite enrollment status.
Control

Utility-Value

Numeric Grade (0-4)

4
3.5
3
2.5
2

1.5
1

2.63 2.54

1.71 1.94

1.43 1.24

0.5

1.85
1.15

0

Non-adult
& Non-coreq

Non-adult
& Coreq

Adult &
Non-coreq

Adult &
Coreq

Adult Learner & Corequisite Support Status
Note: Error bars represent +/- 2 standard errors; stars were placed above comparison bars that are
statistically significantly different from each other; sample sizes for each bar are the following: non-adult in
non-coreq & control (n=111); non-adult in non-coreq & utility-value (n=273); non-adult in coreq & control
(n=48); non-adult in coreq & utility-value (n=73); adult in non-coreq & control (n=37); adult in non-coreq &
utility-value (n=59); adult in coreq & control (n=21); adult in coreq & utility-value (n=51).

Figure 15. The effects of the utility-value intervention pass rates by
adult learner and corequisite enrollment status.
Control

Utility-Value

Pass Rate (0-1)

1

0.8
0.6
0.4
0.2

0.59 0.68

0.76
0.56

0.64

0.43

0.43

0.57

0

Non-adult
& Non-coreq

Non-adult
& Coreq

Adult &
Non-coreq

Adult &
Coreq

Adult Learner & Corequisite Support Status
Note: Error bars represent +/- 2 standard errors; stars were placed above comparison bars that are
statistically significantly different from each other; sample sizes for each bar are the following: non-adult in
non-coreq & control (n=111); non-adult in non-coreq & utility-value (n=273); non-adult in coreq & control
(n=48); non-adult in coreq & utility-value (n=73); adult in non-coreq & control (n=37); adult in non-coreq &
utility-value (n=59); adult in coreq & control (n=21); adult in coreq & utility-value (n=51).
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RESEARCH QUESTION 4: Does engaging with the utility-value intervention help students find
relevance in their math course and improve their course outcomes?
Students in the utility-value conditions reported an increase in relevance from Time 1 to Time 2
(MUV = .25, SDUV = .04, d = 0.24) compared to students in the control condition who reported a
decrease in relevance (Mcontrol = -.10, SDcontrol = .04; d = -0.09). We then tested the mediation of
the utility-value intervention on numeric grade through Time 2 relevance, controlling for Time 1
relevance (see Figure 16 for path coefficients). We found evidence of a statistically significant
indirect effect of the utility-value condition (relative to the control condition) on math grades
through Time 2 relevance (b = .08, 95% CI [.03, .14]).
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Glossary of terms
Communal goals

Goals that facilitate smooth social functioning and prioritize helping
others.

Corequisite courses College-level courses that integrate additional support for students whom
the institution assesses as underprepared for college-level course work.
Also known as corequisite remediation courses.
Developmental
math

Courses designed to develop foundational knowledge in math for
students whom the institution assesses as underprepared for college-level
course work.

Double blind83

An experimental method in which neither the subjects (i.e., students) nor
the experimenters (i.e., instructors) know which subjects are in the test
and control groups during the actual course of the experiment.

Experimental
studies84

Studies where researchers introduce an intervention and examine the
effects of that intervention, compared to some type of comparison
group, on a specific set of outcomes. Experimental studies are usually
randomized, meaning the subjects are grouped by chance into
experimental (i.e., treatment) and comparison (i.e., control) groups.

Equity85

In higher education, equity is the process of addressing issues of access
and success for those who are marginalized and have been negatively
impacted by institutional policies and practices. Leaders in higher
education, such as system and institutional leaders, faculty and advisors
engage in this ongoing, corrective process by replacing unjust behaviors
and policies with ways of thinking and practices that support students
who are ill-served in the system.

First-generation

A person who does not have a parent who has attended college or
completed at least a bachelor's degree.

Gateway math86

The first credit-bearing college-level course in a program of study, usually
referring to general education requirements that all students have
to take.

Guided Pathways70 A whole-college reform model through which institutions change the
experience for all students both inside and outside the classroom
throughout their journey through college.
Math relevance

The belief that math is valuable because it is connected to one's life.

Observational
studies83

Observational studies are ones where researchers observe the effect of a
risk factor, diagnostic test, treatment or other intervention without trying
to change who is or isn’t exposed to it.
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Racially minoritized Strong Start to Finish uses this phrase as a contracted way to refer to
students (aka URM) students who identify as Black, Brown, Asian American and Indigenous.
Random
assignment87

In experimental design, the assignment of participants or units to the
different conditions of an experiment is entirely at random, so that each
unit or participant has an equal likelihood of being assigned to any
particular condition. In field trials, this decreases the confounding of the
treatment factor with other factors by making the treatment and control
groups approximately comparable in all respects except for the
treatment.

Randomized
control trial80

Eligible people are randomly assigned to one of two or more groups. One
group receives the intervention (such as a new drug) while the control
group receives nothing or an inactive placebo. The researchers then
study what happens to people in each group. Any difference in outcomes
can then be linked to the intervention.

Randomized field
experiment88

In a randomized field experiment, a study sample is divided into one
group that will receive the intervention being studied (the treatment
group) and another group that will not receive the intervention (the
control group).

Remediation89

A supplementary education program assigned to students in order to
assist them in achieving expected competencies in core academic skills,
such as literacy and numeracy. To respond to the needs of their entering
students, most two-year and four-year colleges offer remedial courses,
also referred to as developmental courses, in reading, writing and
mathematics. The basic goal is that students who complete these courses
will then be prepared to complete standard degree requirements.

STEM

Science, technology, engineering and math.

Systemically
underserved
students

This phrase refers to students who have received fewer opportunities
and lower quality access to higher education due to the systems and
structures that are in place. This includes groups of people who have
experienced restricted access to resources and opportunities, which has
resulted in differences that are predictable by race, socioeconomic
status, gender identity, home language, sexual orientation, religion and
other dimensions of identity.

Utility-value
intervention

Brief reading and writing activities that target students’ beliefs about the
meaning and purpose of what they are learning.
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Resources
Intervention Materials (Sample 1 and Sample 2)
Student Intervention Activity #1: Utility-Value Condition Selected Materials
[Note: This section contains the standard utility-value condition. The customized utility-value
condition consists of an identical structure but utilizes quotes that have been customized for
specific courses or institutions.]
Sample Quotes
"As an EMT/paramedic I use algebra almost every work day. Be it for a patient's weight and
drug calculations, or weights when it comes to building materials ... I've had to apologize to all
my math teachers for my lack of foresight!" — Robin, 30, EMT/Paramedic
"When you are in school and people tell you everything you are learning is going to be useful for
your everyday life, I'm sure you think of your math class and say 'how am I going to use
factoring when I am cooking? What are ratios going to do for me in the future?' But the truth of
the matter is that you will use these things almost every day if you know it or not. You are going
to use algebraic equations for cooking. I have to do my own taxes and I have to make sure I am
doing them right. A ton of jobs nowadays use math so much. You can learn so much about math
from the smallest problems. I'm glad I pushed through all of the pain of learning new things.”
— Jamie, 21, Liberal Arts and Humanities Major
"For me, using math is fun, especially if you're using it for something you like. I use it for cars.
How low I need the suspension, how wide my wheel setup needs to be, the amount of boost I
want, and how many liters of fuel will be coming [into] the engine. This is the math I find most
interesting." — Charlie, 19, Psychology Major
My younger sister recently dropped and broke her phone. This was the third time she’s done this
in the past year, so when the sales person asked if she wanted insurance on it, I said she should
consider it. After doing the math, we realized insurance is only a good option if there’s a high
probability of breaking your phone. Based on my sister’s track record, we figured there was a
75% chance she’d break it again in the two year coverage period. At $10 a month, two years of
insurance coverage ($240) was still going to be less than the price of a replacement phone ($600
or more).” — Maya, 23, Computer Science Major
“I'm interested in computer arts animation [and] it requires a considerable amount of
mathematics. We have to calculate pixels, create equations to make sure the character moves
fluidly, and we also need math to determine where we would place things in the background.”
— Dylan, 22, Computer Science Major
Please explain briefly why you related to the quote you ranked the highest.
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Please explain briefly why you related to the quote you ranked the second highest.

Student Intervention Activity #1: Control Condition Sample Materials
One way to improve your learning experience is to frequently recall and review what you have
learned in class. For example, you might review important vocabulary words before each
lecture. In this activity, we'll be asking you to review what you've learned in math so far in
your math course.
Write about Math in Your Own Words
Take a moment to think about some topics you've been learning about in your math class (e.g.,
solving equations, algebra, graphing, factoring, fractions). In the space below, type a
brief summary (2–3 sentences) of the concept, focusing specifically on defining the concept in
your own words. Try writing about a concept that you've had some trouble learning; your
descriptions in the following questions may help future math students at your college with
difficult problems.

Please think of a problem involving the math concept you chose above. Write the problem and
the correct answer (4–5 sentences).
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List of Study Measures with Sample Items
Intervention Processes
Coding of student essays:
• Personal, or the degree to which participants connected course material to something
meaningful and unique about their lives (e.g., a future goal, current job or prior
experience), was coded on a three-point scale.
• Specific, or the degree to which participants explained how math would be useful in a
given situation, was also coded on a three-point scale.
• Content-relevant, or the degree to which participants connected topics they were learning
about in their current course to their lives, was also coded on a three-point scale.
Psychological Processes (measured on six-point scales from strongly disagree to strongly
agree):
• Math Relevance (Hulleman et al, 2017):
o This class is important to me.
o What I’m learning in this class will be useful to me in my future career.
o This class is valuable.
o This class is useful to me.
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