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A B S T R A C T

Utility-value (UV) writing interventions help students ﬁnd the personal relevance of course material to promote interest and performance. However, little is known
about how best to frame the intervention, particularly in the 2-year college context where students have more varied backgrounds than the samples previously
studied. Using a randomized ﬁeld experiment, we tested two ways of framing a UV writing intervention (student-framed vs. instructor-framed examples of UV),
against a control assignment. Contrary to previous research, we found that students struggling in the course became less interested and perceived less utility value
overall in UV conditions, compared to the control. The student-framed UV intervention made the course more interesting for students who were doing well in the
course, but decreased grades for students struggling in the course, compared to the instructor-framed UV intervention. We examine psychological (e.g., conﬁdence,
engagement) and cognitive (linguistic indicators of cognitive processing) variables as mechanisms.

1. Introduction
When students encounter subjects or tasks that do not seem personally useful, they may become disinterested. Cultivating situational
interest—a positive emotional state aroused by features of an activity or
task—is paramount for motivating students in introductory courses,
because interest is linked to more time studying, greater investment in
learning, and academic performance (Hidi & Harackiewicz, 2000;
Renninger & Hidi, 2011). One way to develop interest and promote
performance in introductory courses is to help students discover the
value or usefulness of the course material (Hidi & Harackiewicz, 2000).
One type of value that has proven to be a powerful antecedent of interest and performance is utility value (Eccles & Wigﬁeld, 2002;
Harackiewicz, Durik, Barron, Linnenbrink- Garcia, & Tauer, 2008;
Wang, 2012). A person ﬁnds utility value (UV) in a task if they believe it
is personally useful and relevant beyond the immediate situation, for
other tasks or aspects of a person's life (Eccles & Wigﬁeld, 2002). Thus,
when students perceive greater UV in their courses, they experience
greater interest in the topic and achieve higher performance in the
course (Harackiewicz, Durik, Barron, Linnenbrink-Garcia, & Tauer,
2008; Wang, 2012).
1.1. Utility-value interventions
Research suggests that it is possible to promote perceived UV, interest, and course performance with writing interventions that have
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students write about the utility value and relevance of course topics in
their own life (Harackiewicz, Tibbetts, Canning, & Hyde, 2014). These
UV interventions are based in Eccles' expectancy-value model (Eccles &
Wigﬁeld, 2002), which posits that perceived expectancies for success
and subjective task values together determine students’ achievementrelated choices and performance. Eccles (Eccles, 2009; Eccles et al.,
1983) identiﬁed four types of subjective task values: intrinsic, utility,
attainment, and cost. Of these values, perceived UV may be most
amenable to intervention (Gaspard et al., 2015; Harackiewicz, Tibbetts,
et al., 2014).
UV interventions have been shown to work best for students who
doubt their competence and for those with a history of poor performance (Harackiewicz, Canning, Tibbetts, Priniski, & Hyde, 2016;
Hulleman, Godes, Hendricks, & Harackiewicz, 2010; Hulleman &
Harackiewicz, 2009; Hulleman, Kosovich, Barron, & Daniel, 2017).
They have also been found to promote performance for underrepresented students who struggle in introductory science courses
(Harackiewicz et al., 2016). For example, Hulleman et al. (2010) implemented a UV writing intervention in an introductory psychology
class at a 4-year university. They found that students who had performed poorly on an early exam and who wrote about UV reported
more interest in the course at the end of the semester when compared to
those in the control group. In introductory biology courses at a 4-year
university a UV intervention was successful in reducing the achievement gap for ﬁrst-generation underrepresented minority students by
61% (Harackiewicz et al., 2016) and increasing grades, course
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retention, and majoring intentions for majority students (Canning et al.,
2018).
1.2. Two-year colleges
Although UV interventions implemented in 4-year institutions have
been shown to promote a number of positive academic outcomes,
questions remain about how to implement this intervention in more
diverse contexts, such as 2-year colleges. Students enrolled in 2-year
colleges are more heterogeneous in terms of age, race/ethnicity, and
high school preparation, compared to students enrolled in 4-year institutions (Horn & Nevill, 2006). For example, 2-year college students
are more likely to come from disadvantaged backgrounds, have families
to care for, and work full-time compared to students at 4-year colleges
(Horn & Nevill, 2006). On average, students attending 2-year colleges
are less likely to have earned a high school diploma, and almost half
enroll in remedial or developmental education courses (Bailey, Jeong, &
Cho, 2010; Horn & Nevill, 2006; Perin, 2013; Perin, Keselman, &
Monopoli, 2003). Given the varying degrees of academic preparation in
2-year college classrooms, it may be particularly diﬃcult for instructors
to keep everyone engaged with their assignments and interested in their
courses. For instance, students who are struggling to keep up with the
material may lose interest if the material is too diﬃcult. In contrast,
students who are doing well in a class may become bored or frustrated
if the material is not novel or challenging enough.
One challenge of implementing a UV intervention in 2-year colleges
is that some students might think the UV writing assignments are too
challenging. Possibly heightened by students' experiences in past academic contexts, many 2-year college students lack conﬁdence in their
writing skills, which leads to avoidant strategies, lack of eﬀort, attrition, and poor performance (Bickerstaﬀ, Barragan,& Rucks-Ahidiana,
2017; Cox, 2009). In particular, assignments that are too challenging
for students can decrease conﬁdence and lead to disengagement with
the assignment. For instance, Bickerstaﬀ and colleagues (2017) interviewed nearly 100 students enrolled at 2-year colleges and found that
uncertainty about how to approach assignments was a key theme when
students became disengaged with the course. One student recalled a
challenging assignment, “I was upset …. But I didn't know how to do
anything about it, ﬁrst of all. And then I just gave up because I thought
it was going to be diﬃcult anyway” (Bickerstaﬀ, Barragan, & RucksAhidiana, 2012, p. 8). Without proper instructional supports, the UV
writing assignment might be too challenging for students, causing disengagement.
Another challenge of implementing a UV intervention in this context is that 2-year college students struggle with college-level writing
(Perin, 2013; Perin et al., 2003). For example, 23% of 2-year college
students enroll in remedial writing courses, compared to only 9% of 4year college students (Bailey, Jenkins, & Leinbach, 2005). The UV intervention as implemented in previous work (e.g., Harackiewicz et al.,
2016) may be more diﬃcult for less prepared students because it requires students to construct essays that synthesize course material. As
implemented in 4-year university contexts, the UV writing assignment
requires a high level of conceptual work and writing skills, which might
prove more challenging for students with less academic preparation and
poorer writing skills. In sum, UV interventions may have more variable
eﬀects in the 2-year context, given the diversity of students’ academic
backgrounds, lack of conﬁdence, and poorer writing skills. Therefore,
additional instructional supports may be necessary in the 2-year college
context, to help students discover and write about personally-relevant
connections.
1.3. Framing utility value writing interventions
Instructional scaﬀolding is the process by which teachers (or more
knowledgeable peers) guide students’ learning and thinking, so that
students can solve problems or develop ideas that would otherwise be

out of reach (McNeill, Lizotte, Krajcik, & Marx, 2006; Puntambekar &
Kolodner, 2005; Vygotsky, 1978). In the case of a UV intervention,
providing students with examples of UV information may provide instructional support to help students generate their own personalized
examples of how the topic relates to them. Whereas the UV intervention
implemented in 4-year institutions provided either no examples of
utility value connections (Hulleman et al., 2010) or only brief, hypothetical examples of utility value connections (Harackiewicz et al.,
2016), more extensive UV examples may be helpful for 2-year college
students. Providing students with some examples of UV connections
may help struggling students generate UV examples on their own
through the process of internalization (Gallimore & Tharp, 1990;
Rogoﬀ, 1990). Thus, providing examples of UV connections may guide
students to think more deeply about the value of coursework and internalize the utility-value connections, enabling them to generate more
personalized examples on their own.
Providing instructional supports for the UV intervention may prove
diﬃcult, however, because studies have found that providing examples
of UV connections (i.e., directly-communicated UV information) can
sometimes be threatening for students who lack conﬁdence in their
ability to do well (Canning & Harackiewicz, 2015; Durik &
Harackiewicz, 2007; Durik, Hulleman, & Harackiewicz, 2015; Durik,
Shechter, Noh, Rozek, & Harackiewicz, 2015). In one experiment, Durik
and Harackiewicz (2007) found that participants with high initial interest reported even greater interest in the topic after receiving a
message containing examples of UV connections, whereas the same
message undermined interest for individuals with low initial interest.
Other studies have replicated these eﬀects and found that providing
examples of UV connections can reduce interest for students with low
conﬁdence, but increase interest for those with high conﬁdence, suggesting that UV examples can be threatening for certain students
(Canning & Harackiewicz, 2015; Durik, Shechter et al., 2015).
Canning and Harackiewicz (2015) tested diﬀerent strategies to reduce the threat of directly-communicated UV information, so that less
conﬁdent students could beneﬁt from this type of instructional support.
In one study, they found that the combination of both directly-communicated UV and self-generated UV (i.e., writing a short essay about
the UV of the material) had a synergistic eﬀect for interest and performance, particularly for less conﬁdent students. In other words, selfgenerated UV was most eﬀective for less conﬁdent students when
supported by examples of UV information. Thus, directly-communicated UV information might be too threatening by itself for individuals who lack conﬁdence (Durik, Hulleman, et al., 2015), but once
these individuals were given the chance to process the information in
their own words, directly communicated UV was actually helpful,
boosting the eﬃcacy of the self-generated UV intervention.
1.4. Teacher vs. student utility value information
Another strategy hypothesized to reduce the threat of directlycommunicated UV information is to change the source of the information. Teachers often provide students with examples in order to
help them understand the material or to facilitate the transfer of
knowledge to other problems and situations (McNeill et al., 2006;
Puntambekar & Kolodner, 2005). However, providing examples may
not be the best approach when communicating UV because messages
from teachers or other authority ﬁgures about the importance of a task
can create feelings of pressure for individuals who are unsure if they
can succeed, causing them to disengage from the task (Deci & Ryan,
1985; Ryan & Connell, 1989). Therefore, it may be counterproductive
for instructors to tell some of their students why the material is relevant
or useful.
An alternative approach is to have student peers communicate how
the material connects to everyday life. Peers have a substantial inﬂuence on students’ motivation and enjoyment of school (Berndt,
Laychak, & Park, 1990; Ryan, 2000, 2011; Thoman, Muragishi, &
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Smith, 2017; Thoman, Sansone, Fraughton, & Pasupathi, 2012) and
peer tutoring, in which students teach other students, has been shown
to be particularly eﬀective in increasing engagement and learning
(Greenwood, Delquadri, & Hall, 1989; King, Staﬃeri, & Adelgais,
1998). Indeed, in one study conducted with a small sample of pre-service teachers enrolled in an online educational psychology course, peergenerated UV information was more eﬀective at increasing course
performance, compared to instructor-generated UV (Shin, Ranellucci, &
Roseth, 2017). Ultimately, UV writing interventions aim to have students generate personal examples of UV and it may be easier for students to come up with their own personalized connections when they
ﬁrst see that their peers also can make these connections. Thus, UV
examples from a peer could help students generate more value for
themselves in the writing exercise, compared to receiving the same
examples, but from instructors.
Peer-generated UV information may help students generate more
value, but it could also produce some negative outcomes, such as facilitating social comparison processes or making some students feel
inadequate. For instance, well-written examples of UV information,
when generated by a peer, may create more pressure for students who
believe they can't generate such good examples. No study to our
knowledge has tested the eﬀects of peer vs. instructor generated UV
information in combination with a UV writing intervention, and thus
our hypotheses are tentative. It is important to understand whether the
source of UV information can change the way students perceive value,
in order to provide the additional instructional supports that some
students may need while also reducing the threat of directly-communicated UV information.
1.5. The current study
In the current study, we adapted the UV writing intervention previously implemented at a 4-year institution (Harackiewicz et al., 2016)
to include examples of UV connections. Based on previous research
conducted at 4-year universities (Harackiewicz et al., 2016; Hulleman
et al., 2010), we hypothesized that the UV intervention adapted for the
2-year college context would improve interest and performance for
students who are struggling in introductory courses (Hypothesis 1). We
also wanted to test diﬀerent strategies for reducing the threat of providing students with UV examples. Using a 3-cell design, we compare
two diﬀerent ways of framing the UV intervention (i.e., including UV
examples from former students versus the instructor) to a control
writing assignment. We hypothesized that UV examples from peers
would increase interest and performance for students struggling in the
class (Hypothesis 2).
2. Methods
2.1. Participants
We implemented the UV intervention in a double-blind, randomized
experiment in introductory biology and psychology courses taught by
11 instructors (7 biology, 4 psychology). We chose introductory biology
and psychology courses, because previous research in the 4-year context implemented UV interventions in similar content courses (Canning
et al., 2018; Harackiewicz et al., 2016; Hulleman et al., 2010; Priniski
et al., in press; Rosenzweig et al., 2018). These courses were taught at
six 2-year college campuses across the state of Wisconsin. The 2-year
college system in Wisconsin consists of a network of 13 freshman/sophomore campuses that oﬀer associate degrees and prepare students to
transfer to baccalaureate programs.
Of the 521 students enrolled in participating introductory biology
and psychology courses, 415 students were included in the ﬁnal sample.
To be included in the analyses, students must have given consent for
access to their academic records, completed at least one of the writing
assignments, and completed the course (34 students did not consent; 27

did not complete any of the writing assignments, and 45 dropped the
course).1 Consistent with U.S. 2-Year college demographics (Horn &
Nevill, 2006), participants were 62% female (38% male) and 57% ﬁrstgeneration (FG) college students (i.e., those for whom neither parent
obtained a 4-year college degree, compared to continuing-generation
(CG) students, who have at least one parent with a 4-year degree).
Participants were slightly younger than typical 2-year college students
(national average = 24) with an average age of 19.57 (SD = 3.34). In
terms of race/ethnicity, participants were 79% White, 10% Hispanic,
3% African American, 3% Southeast Asian, 3% Asian/Asian American,
and 2% Native American participants. As a comparison, 2-year college
students in the U.S. are on average 60% White, 14% Hispanic, and 15%
African American. In this study underrepresented racial minority
(URM) students were deﬁned as Hispanic, African American, Southeast
Asian, and Native American. Participants were 64% introductory
biology students and 36% introductory psychology students.
2.2. Overview of procedure
In each course we collected baseline measures of attitudes about the
course (i.e., course belonging, perceived course diﬃculty, perceived
preparedness, competence valuation, and conﬁdence about performance) and demographic information during the ﬁrst or second
meeting of class. We implemented the UV intervention with a writing
assignment three times during the course. Students were randomly assigned to one of three conditions (control, student-framed UV, or instructor-framed UV), in a double-blind design. At approximately the
13th week of the semester, we collected measures of perceived UV,
interest in biology/psychology, and attitudes about the course.
Performance in the course was measured with exam scores (provided by
the instructors) and ﬁnal course grades (obtained from students’ academic records).
2.3. Utility-value intervention
The UV intervention was administered as follows: All students were
assigned three 500-word essay assignments, for credit, during the
course. The course management site was customized so that students
could receive individualized writing assignments that corresponded to
their condition and could not view other students’ writing assignments.
Students were given approximately 1 week to complete each essay and
turned in their assignments online. The assignment instructions were
the same each time; all students were asked to pick a topic that was
covered in the course in the preceding two-week period, formulate a
question, and write about it. In the control condition, the assignment
instructed students to address the question by brieﬂy summarizing the
main points covered in the course. In UV writing conditions, students
were asked to explain how the topic was relevant to their own life or
useful to them.
Both UV writing assignments contained examples of UV connections
that students might write about. The examples were tailored for each
course with the help of the instructor, to ensure appropriate content.
The content of the examples were the same across UV conditions and
only the framing of the examples diﬀered between UV conditions. In the
instructor-framed UV condition those examples were presented as being
generated by the instructor:
Here are some examples of an approach you could take:
1
We chose to include in the analyses only students who had completed at
least one of the writing assignments to estimate the eﬀect of the intervention in
2-year colleges with comparable rates of compliance in previous research. For
instance, in a 4-year university sample (Harackiewicz et al., 2016), 99% of
students completed at least one assignment and 95% of students completed all
three assignments. Importantly, consent rate, essay completion, and dropout
rate did not vary signiﬁcantly by condition.
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This week we've been talking about osmosis in class and you may
have ﬁnally realized why your dad told you once to use honey when
you cut yourself shaving, since you were out of Neosporin. You might
have thought this was weird until you learned about osmosis and how
honey can work as an anti-bacterial ointment, because the sugar to
water concentration in the honey is so large that no bacteria can survive. Honey is just one example of how important osmosis is to your
life.
The student-framed UV condition presented conceptually similar
UV connections in the form of quotations from former students in the
course:
Here are some examples of approaches that former students have
taken:
“This week we've been talking about osmosis in class and I ﬁnally
realized why my dad told me once to use honey when I cut myself
shaving, since we were out of Neosporin. I thought this was weird
until I learned about osmosis and how honey can work as an antibacterial ointment, because the sugar to water concentration in the
honey is so large that no bacteria can survive. Honey is just one
example of how important osmosis is to my life.”
The assignments were fully integrated into the curriculum, and instructors decided how much course credit to allot each assignment
(ranging from 1% to 4% of the ﬁnal grade in the course). Course credit
did not diﬀer between the UV and control assignments. Instructors also
determined the timing of the assignments throughout the semester.
2.4. Measures
During the ﬁrst week of classes, research assistants administered a
baseline questionnaire that assessed baseline levels of attitudes about
the biology/psychology course and demographic information. At approximately the 13th week of the 15-week semester, research assistants
administered a ﬁnal questionnaire measuring attitudes about the
course, and interest and perceived UV for biology/psychology generally. These constructs have been validated in previous research in the
domain of psychology (Hulleman, Durik, Schweigert, & Harackiewicz,
2008; Linnenbrink-Garcia et al., 2010) and biology (Harackiewicz et al.,
2014, 2016). All questionnaire items were answered on a 7-point scale
ranging from “not at all true” to “very true” or “not at all” to “a lot”,
unless otherwise noted. Scale scores represent the mean of constituent
items. Missing data (less than 8% on each measure) were handled with
multiple imputation by fully conditional speciﬁcation with 10 imputed
data sets (Rubin, 1987). Pooled estimates and standard errors are reported when imputation occurred.
Attitudes about the course. Attitudes about the course were
measured on the baseline questionnaire (ﬁrst week of the semester) and
the ﬁnal questionnaire (13th week of the semester). Course belonging
uncertainty was measured with one item (“I'm not sure I belong in this
course”). Perceived course diﬃculty was measured with one item (“I
think this course is diﬃcult”). Perceived preparedness was measures
with two items (“My high school classes provided me the right background for this course,” “My high school education prepared me well
for this course,” αbaseline = 0.91, αﬁnal = 0.93). Competence valuation
(Harackiewicz & Sansone, 1991) was measured with two items (“It is
important to me to do well in this course,” “I want to do well in this
course,” αbaseline = 0.68, αﬁnal = 0.78). Conﬁdence about performance
was measured with three items (“I am conﬁdent that I will do well in
this course,” “I expect to get a good grade in this course,” “I am conﬁdent that I can obtain a ﬁnal grade of B or better in this course”,
αbaseline = 0.82, αﬁnal = 0.92).
Interest and perceived utility value. Interest and perceived UV
were measured on the ﬁnal questionnaire (13th week of the semester).
Interest was measured with ﬁve items (“I'm really looking forward to
learning more about [biology/psychology],” “[Biology/psychology]
fascinates me,” “I think the ﬁeld of [biology/psychology] is very

interesting,” “I'm excited about [biology/psychology],” “To be honest, I
just don't ﬁnd [biology/psychology] interesting,” reversed, α = 0.92).
Perceived UV was measured with ﬁve items (“The study of [biology/
psychology] is personally important to me,” “I think what we are
learning in this course is important,” “The study of [biology/psychology] is personally meaningful to me,” “The material we are
studying in this course is useful for everyone to know,” “This course is
important to my future,” α = 0.87).
First exam grade. Initial performance in the course was measured
with students' ﬁrst exam grade (0–110 scale). Performance on the ﬁrst
exam was standardized across courses and used as a moderator for all
analyses. We chose ﬁrst exam grade as a moderator, because previous
research has found that a UV intervention implemented in an introductory psychology course was particularly eﬀective for students
with low exam grades (Hulleman et al., 2010), and this variable should
identify students who struggle in the class. By standardizing across
courses we cannot separate instructor-speciﬁc grading tendencies and
true ability diﬀerences; instead, we use students’ performance on the
ﬁrst exam to identify students across courses who received a low exam
grade. The timing of the ﬁrst exam varied across courses (i.e., 9 courses
completed the ﬁrst exam during the 4th or 5th week of the semester, 2
courses completed the ﬁrst exam during the 6th or 7th week of the
semester).2
Course grade. Final course grades were obtained from students’
academic records at the end of the semester (0–4.0 scale).
Coding of articulated utility value. The ﬁrst two writing assignments were coded for the level of UV articulated in the essay, using a
validated coding scheme (Canning et al., 2018; Harackiewicz et al.,
2016). We chose to examine the ﬁrst two essays, because we wanted to
capture students’ initial reactions to the writing assignment. All but
three students completed either the ﬁrst or second essay assignment,
whereas only 88% of students completed the third essay assignment.
Including the 3rd essay in the analyses did not change the results;
however, we wanted to include as much of the full sample as possible in
the analysis, so we report results from the ﬁrst two essays.
Research assistants coded the assignments on a 0–4 scale based on
how speciﬁc and personal the UV connection was to the individual. A
“0” on this scale indicates no utility; a “1” indicates general utility
applied to humans generically; a “2” indicates utility that is general
enough to apply to anyone, but is applied to the individual; a “3” indicates utility that is speciﬁc to the individual; and a “4” indicates a
strong, speciﬁc connection to the individual that includes a deeper
appreciation or future application of the material. UV scores from the
ﬁrst two essays were summed to create an overall measure of articulated UV. Inter-rater reliability with this coding rubric was high, with
two independent coders providing the same score on 88% of essays.
Disagreements were resolved by discussion.

3. Results
3.1. Overview
Table 1 presents descriptive statistics and intercorrelations for all
measures. Although students were randomly assigned to condition at
the student level, we used hierarchical linear modeling (HLM) to account for the nested structure of the data (Raudenbush & Bryk, 2002).
2
In seven courses the ﬁrst writing assignment was assigned before the ﬁrst
exam took place. In order to use ﬁrst exam grade as a moderator of the intervention eﬀects, we tested to make sure there was no treatment eﬀect on ﬁrst
exam grade for these courses. We found no evidence of a treatment eﬀect for the
UV intervention, t(335) = −0.20, β = −0.01, p = .83, or UV framing, t
(335) = 0.88, β = 0.05, p = .38, on the ﬁrst exam grade. Thus, we proceeded to
use this variable as a moderator in the primary analyses to be consistent with
prior research.
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Table 1
Zero-order correlations and descriptive statistics.

1. First Exam Grade
2. Course Grade
3. Interest (ﬁnal)
4. Perceived Utility Value (ﬁnal)
5. Articulated Utility Value
6. Competence Valuation (ﬁnal)
7. Competence Valuation (baseline)
8. Conﬁdence (ﬁnal)
9. Conﬁdence (baseline)
10. Belonging Uncertainty (ﬁnal)
11. Belonging Uncertainty (baseline)
12. Perceived Preparedness (ﬁnal)
13. Perceived Preparedness (baseline)
14. Course Diﬃculty (ﬁnal)
15. Course Diﬃculty (baseline)
Scale Range
N
Mean
SD
∗

p < .05,

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

–
.67**
.22**
.26**
.02
.30**
.06
.59**
.12*
-.36**
-.06
.24**
.03
-.28**
.02
0–110
415
77.85
14.80

–
.19**
.22**
.13**
.39**
.11*
.69**
.10*
-.41**
-.08
.22**
.04
-.23**
.01
0–4
415
2.61
1.08

–
.85**
-.02
.48**
.23**
.44**
.32**
-.40**
-.26**
.36**
.24**
-.30**
-.10
1–7
380
5.11
1.45

–
-.03
.51**
.26**
.45**
.33**
-.36**
-.26**
.41**
.28**
-.25**
-.06
1–7
380
4.98
1.27

–
-.09
-.06
.04
-.12*
-.04
.01
-.01
-.04
-.05
-.03
0–8
415
4.21
2.40

–
.44**
.50**
.34**
-.31**
-.30**
.29**
.23**
-.16**
.01
1–7
380
6.36
.75

–
.15**
.39**
-.11*
-.24**
.11*
.14**
−0.02
-.01
1–7
405
6.61
.61

–
.37**
-.48**
-.16**
.40**
.15**
-.46**
-.09
1–7
380
5.19
1.43

–
-.18**
-.36**
.23**
.36**
-.21**
-.34**
1–7
405
5.64
.92

–
.33**
-.24**
-.11*
.39**
.18**
1–7
380
2.45
1.52

–
-.14**
-.22**
.14**
.33**
1–7
405
2.11
1.29

–
.67**
-.33**
-.04
1–7
380
4.47
1.67

–
-.21**
-.16**
1–7
405
4.67
1.50

–
.36**
1–7
380
3.89
1.54

–
1–7
405
3.81
1.38

∗∗

p < .01.

We tested a two-level random-intercept model in which students were
nested within eleven diﬀerent instructors. The intraclass correlation
coeﬃcient was small; between-instructor variance accounted for only
5.88% of the variance in course grade, 0.99% in interest, and 1.00% in
perceived UV. Although this analysis demonstrated that the nesting of
students would not have a large eﬀect on the analyses compared to
multiple regression models, we modeled the nesting structure so that
accurate standard errors would be obtained (Raudenbush & Bryk,
2002). Comparisons of regression and HLM results for the primary
analyses are presented in Table 2. Analyses with HLM and regression
yielded consistent results. Regression results are reported here so that
eﬀect sizes (betas) can be reported.
Two orthogonal contrasts addressed the two primary research
questions about the UV intervention: (1) Is the UV intervention eﬀective in the 2-year college context? and (2) What is the optimal type of
framing? The UV versus Control contrast addressed the ﬁrst question
and compared the two UV interventions to the control condition (student-framed UV, +1, instructor-framed UV, +1, Control, -2). The UV
Framing contrast addressed the second question and compared the two
UV interventions directly (student-framed UV, +1, instructor-framed
UV, −1, Control, 0). Performance on the ﬁrst exam (standardized) was
tested as the moderator of treatment eﬀects. The ﬁnal model contained
nine terms: two orthogonal contrasts, ﬁrst exam grade, two interactions
between the contrasts and the ﬁrst exam grade, and four covariates:
URM status (Majority = −1, URM = 1), FG status (CG = −1,
FG = 1), gender (female = 1, male = −1), and course type
(biology = 1, psychology = −1).3 The four covariates were included
in all analyses. We report signiﬁcant eﬀects on each of the three primary dependent variables: course grade, interest, and perceived UV.4
To interpret signiﬁcant interactions, predicted values were generated
for individuals one standard deviation below and above the mean on
ﬁrst exam grade.

3
We also tested interactions between the two UV contrasts and URM status,
FG status, and gender; however, none were signiﬁcant and were therefore
trimmed from the model.
4
We tested for outliers for each dependent variable. Two outliers were found
for interest, 2 were found for perceived UV, and 26 were found for course grade
(all were values of 0 or “F”). All analyses remained consistent when outliers
were excluded; therefore, we report analyses with the full, unrestricted sample.

3.2. Manipulation check: articulated utility value
In order to test whether or not the UV interventions caused participants to write about more UV in their essays than those in the control
condition, we examined articulated UV. As expected, students in the UV
conditions articulated signiﬁcantly more UV (i.e., made more personal
connections to curricular content) in their essays (M = 5.36,
SD = 1.89) than those in the control condition (M = 1.94, SD = 1.53), t
(405) = 18.96, β = 0.68, SE = 0.04, p < .001. This important manipulation check indicates that the UV interventions were successful in
encouraging students to make personal connections with the course
material in their writing assignments. Consistent with our hypothesis,
students in the student-framed UV condition articulated signiﬁcantly
more UV in their essays (M = 5.59, SD = 2.01) than those in the instructor-framed UV condition (M = 5.14, SD = 1.75), t (405) = 2.18,
β = 0.08, SE = .04, p = .03. Even though the content of the UV examples were the same across UV conditions, the student-framed UV
intervention helped students to make more personal connections than
the instructor-framed UV intervention. However, the eﬀect size of this
diﬀerence was small.
3.3. Test of intervention eﬀectiveness
To test the eﬀectiveness of the UV writing interventions (Hypothesis
1), we examined the UV versus Control contrast and its interaction with
early performance in the course (ﬁrst exam grade) on each of the three
primary dependent variables: interest, perceived UV, and course grade.
A signiﬁcant two-way interaction between the UV versus Control contrast and ﬁrst exam grade on interest, β = 0.14, SE = 0.05, p = .003,
and perceived UV, β = 0.11, SE = 0.05, p = .017, indicated that the
eﬀects of the UV interventions depended on students’ performance on
the ﬁrst exam (see Fig. 1). Simple eﬀects were calculated to test the
eﬀect of the UV interventions for students one standard deviation below
and above the mean on ﬁrst exam grade. For students struggling in the
course, the UV writing interventions decreased interest, t (405) = 2.71,
β = −0.18, SE = 0.07, p = .007, and perceived UV, t (405) = 2.09,
β = −0.14, SE = 0.07, p = .037, compared to the control condition.
Even though all students, on average, were articulating more UV in the
UV conditions, struggling students did not beneﬁt from this type of
writing. In fact, struggling students became less interested and perceived less UV overall in UV conditions, compared to the control. For
high-performing students, the UV interventions did not aﬀect interest or
perceived UV. Notably, there was not a signiﬁcant intervention main
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Table 2
Eﬀects of the UV Interventions on Course Grade, Interest, and Perceived Utility
value.
Predictor

Course Grade
Regression

HLM

β

t (405)

p

γ

F (df)

UV vs. Control Contrast
UV Framing Contrast
First Exam Grade

-.05
-.02
.66

−1.50
−0.59
18.23

.135
.557
.000

-.04
-.02
.77

.142
.732
.000

UV vs. Control x Exam
Grade
UV Framing x Exam Grade
FG
URM
Gender
Course Type

-.01

−0.22

.829

-.01

2.16 (1, 397)
0.12 (1, 397)
379.20 (1,
405)
0.14 (1, 398)

.09
.04
-.00
.17
.10

2.39
1.13
−0.09
4.88
2.87

.017
.260
.932
.000
.004

.14
.03
.01
.18
.13

8.61 (1, 399)
0.82 (1, 400)
0.06 (1, 402)
22.04 (1, 399)
2.20 (1, 9)

.003
.365
.809
.000
.172

β

Regression
t (405)

p

γ

-.04
.07
.40
.14

−0.94
0.85
5.79
2.95

.349
.397
.000
.003

-.04
.07
.41
.14

0.89 (1, 398)
0.74 (1, 399)
32.86 (1, 330)
8.60 (1, 403)

.347
.391
.000
.004

.19
.09
.19
.23
-.18

2.22
1.30
2.11
3.33
−2.57

.027
.194
.036
.001
.011

.19
.09
.19
.23
-.17

5.01 (1, 405)
1.52 (1, 405)
4.56 (1, 402)
10.90 (1, 405)
4.42 (1, 7)

.026
.218
.033
.001
.071

β

Regression
t (405)

-.03
.05
.37
.10

−0.60
0.72
6.04
2.40

.550
.470
.000
.017

-.03
.05
.38
.10

0.38 (1, 398)
0.55 (1, 398)
36.61 (1, 364)
5.76 (1, 401)

.540
.457
.000
.017

.15
.03
.18
.25
.01

2.08
0.52
2.34
4.04
0.13

.038
.605
.020
.000
.896

.16
.02
.19
.24
.03

4.55 (1, 403)
0.13 (1, 405)
5.86 (1, 405)
15.87 (1, 403)
0.11 (1, 8)

.033
.720
.016
.000
.751

Predictor

UV vs. Control Contrast
UV Framing Contrast
First Exam Grade
UV vs. Control x Exam
Grade
UV Framing x Exam Grade
FG
URM
Gender
Course Type

.707

Interest

Predictor

UV vs. Control Contrast
UV Framing Contrast
First Exam Grade
UV vs. Control x Exam
Grade
UV Framing x Exam Grade
FG
URM
Gender
Course Type

p

HLM
F (df)

Perceived Utility Value
HLM
p
γ
F (df)

p

p

Note. UV vs. Control Contrast (student-framed UV, +1, instructor-framed UV,
+1, Control, −2), UV Framing Contrast (student-framed UV, +1, instructorframed UV, −1, Control, 0), FG = First-generation (FG = +1, Continuinggeneration = −1) URM = Underrepresented Minority (URM = +1,
Majority = −1), Gender (Female = +1, Male = −1), Course Type
(biology = 1, psychology = −1).

eﬀect or interaction on course grade, indicating that the UV interventions had no eﬀect on performance in the course, compared to the
control condition.

Fig. 1. Course grade, interest, and perceived utility value as a function of
condition and ﬁrst exam grade. Predicted values are computed from the mean
of exam grade (low = −1 SD, high = +1 SD).

3.4. Test of utility value framing
To test whether the student-framed UV condition was more eﬀective
for struggling students (Hypothesis 2), we examined the UV Framing
contrast and its interaction with ﬁrst exam grade. There was a signiﬁcant two-way interaction between the UV Framing contrast and ﬁrst
exam grade on all three outcome measures: interest, β = 0.10,
SE = 0.05, p = .027, perceived UV, β = 0.10, SE = 0.05, p = .038, and
course grade, β = 0.09, SE = 0.04, p = .017 (see Fig. 1). Simple slope
analyses revealed that the student-framed UV intervention decreased
grades for students struggling in the course, t (405) = 2.15, β = −0.11,
SE = 0.05, p = .032, compared to the instructor-framed UV

intervention, whereas performance did not diﬀer among high-performance students t (405) = 1.29, β = 0.07, SE = 0.07, p = .197. In contrast, high-performing students reported more interest, t (405) = 2.16,
β = 0.15, SE = 0.07, p = .031, and perceived UV, t (405) = 1.97,
β = 0.13, SE = 0.07, p = .049, in the student-framed UV condition,
compared to the instructor-framed UV condition, whereas interest, t
(405) = 1.01, β = −0.07, SE = 0.07, p = .311, and perceived UV, t
(405) = 1.00, β = −0.07, SE = 0.07, p = .319, did not diﬀer among
struggling students. In other words, the student-framed UV condition
had a negative eﬀect on grades for struggling students, but had a
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positive eﬀect on interest and perceived UV for students doing well in
the course.

Table 4
Predicted Values for the Interaction Between the UV vs. Control Contrast and
First Exam Grade.
Control

3.5. Exploratory analysis of process variables
Did the UV interventions threaten struggling students? In contrast to
previous UV intervention research, the UV interventions undermined
interest and perceived UV for struggling students. The student-framed
UV intervention in particular decreased grades for struggling students,
compared to the instructor-framed UV intervention. It could be that in
the 2-year college context, UV interventions are more threatening for
struggling students, causing disengagement. Writing about the utility of
course material may put too much pressure on students who are already
struggling in the course. In contrast, the UV assignments may have been
easier for high-performing students, causing a boost in conﬁdence
about their preparation and making them feel like they belong in the
course. Therefore, the UV assignments might have opposing eﬀects for
students because they were threatening for some (struggling students)
but motivating for others (high-performing students).
We conducted a set of exploratory analyses to examined potential
mediators of the reported eﬀects. We did not measure threat directly in
this study; however, we investigated threat and other negative reactions
indirectly by examining students’ attitudes about the course (i.e., perceived preparedness, conﬁdence about performance, competence valuation, perceptions of course diﬃculty, and belonging uncertainty).
We tested the primary model described above and controlled for respective baseline measures, in order to assess attitude change
throughout the semester (see Table 3 for regression results and Table 4
for predicted values).
Perceived Preparedness. There was a signiﬁcant two-way interaction between the UV versus Control contrast and ﬁrst exam grade on
perceived preparedness, β = 0.10, SE = 0.04, p = .004. Simple slope
analyses revealed that struggling students reported less conﬁdence in
their preparation in UV conditions, t (404) = 2.23, β = −0.11,
SE = 0.05, p = .026, compared to the control condition. In other words,
the UV interventions caused struggling students to doubt whether they
were well prepared for the course.
Conﬁdence About Performance. There was a signiﬁcant two-way
interaction between the UV versus Control contrast and ﬁrst exam
grade on conﬁdence about performance, β = 0.12, SE = 0.04, p = .002.
Simple slope analyses revealed that struggling students reported less
conﬁdence in UV conditions, t (404) = 2.88, β = −0.15, SE = 0.05,
p = .004, compared to the control condition.
Competence Valuation. A signiﬁcant main eﬀect of the UV versus
Control contrast, β = −0.10, SE = 0.04, p = .014, indicated that the
UV conditions decreased competence valuation relative to the control
condition. However, this main eﬀect was qualiﬁed by a signiﬁcant two-

Interest
Perceived Utility Value
Competence Valuation
Conﬁdence about Performance
Belonging Uncertainty
Perceived Preparedness
Course Diﬃculty

UV Interventions

Low
Exam

High
Exam

Low
Exam

High Exam

5.01
4.82
3.03
1.88
2.24
0.83
2.82

5.54
5.36
3.34
3.22
1.31
1.28
2.09

4.65
4.53
2.82
1.58
2.42
0.57
2.99

5.73
5.47
3.34
3.38
1.04
1.48
1.77

Note. Scores could range 1 (low) to 7 (high). Predicted values are computed at
−1 SD (low) and +1 SD (high) for ﬁrst exam grade.

way interaction between the UV versus Control contrast and ﬁrst exam
grade, β = 0.10, SE = 0.04, p = .019. Simple slope analyses revealed
that struggling students reported that they cared less about doing well
in the course in UV conditions, t (404) = 3.39, β = −0.20, SE = 0.06,
p = .001, compared to the control condition. A decrease in competence
valuation is one indication that struggling students became disengaged
in the UV conditions. Furthermore, a signiﬁcant two-way interaction
between the UV Framing contrast and ﬁrst exam grade, β = 0.08,
SE = 0.04, p = .050, indicated that the student-framed UV intervention
decreased competence valuation somewhat for struggling students and
increased competence valuation somewhat for high-performing students, compared to instructor-framed UV intervention, though neither
simple slope test was signiﬁcant.
Course Diﬃculty. There was a signiﬁcant two-way interaction
between the UV versus Control contrast and ﬁrst exam grade on perceptions of course diﬃculty, β = −0.11, SE = 0.04, p = .010. Simple
slope analyses revealed that high-performing students reported that the
course was perceived as less diﬃcult in UV conditions, t (404) = 2.41,
β = −0.15, SE = 0.06, p = .016, compared to control.
Belonging Uncertainty. There was a signiﬁcant two-way interaction between the UV versus Control contrast and ﬁrst exam grade on
belonging uncertainty, β = −0.11, SE = 0.04, p = .011. Simple slope
analyses revealed that high-performing students reported less uncertainty about belonging in the course in UV conditions, t
(404) = 2.19, β = −0.13, SE = 0.06, p = .029, compared to control. In
other words, the UV interventions caused high-performing students to
feel more like they belong in the course.
These analyses suggest that the UV interventions caused struggling
students to care less about doing well, lose conﬁdence about their
performance, and doubt their preparedness. For students doing well in

Table 3
Eﬀects of the UV interventions on attitudes about the course.

UV vs. Control Contrast
UV Framing Contrast
First Exam Grade
UV vs. Control x Exam
UV Framing x Exam
FG
URM
Gender
Course Type
Baseline Covariate

Competence Valuation

Conﬁdence About Performance

Belonging Uncertainty

Perceived Preparedness

Course Diﬃculty

β

t

p

β

t

p

β

t

p

β

t

p

β

t

p

-.10
-.01
.28
.10
.08
-.02
.03
.14
.09
.40

−2.47
−0.26
6.53
2.36
1.97
−0.57
0.83
3.30
2.08
9.53

.014
.795
.000
.019
.050
.569
.409
.001
.038
.000

-.04
-.01
.55
.12
.02
.01
.02
.07
.09
.30

−1.00
−0.35
14.36
3.14
0.65
0.17
0.50
1.93
2.37
8.09

.318
.729
.000
.002
.516
.863
.620
.054
.018
.000

-.02
.05
-.38
-.11
-.06
-.08
-.05
-.18
.04
.28

−0.50
1.25
−8.75
−2.57
−1.41
−1.92
−1.25
−4.21
0.88
6.52

.618
.210
.000
.011
.160
.056
.212
.000
.382
.000

-.01
-.01
.20
.10
-.02
.02
.02
-.02
.15
.65

−0.33
−0.30
5.73
2.88
−0.70
0.48
0.60
−0.44
4.22
18.69

.739
.765
.000
.004
.484
.632
.549
.659
.000
.000

-.03
-.03
-.32
-.11
-.03
-.12
.01
-.01
.05
.35

−0.78
−0.63
−7.04
−2.60
−0.65
−2.63
0.23
−0.27
1.13
7.93

.434
.531
.000
.010
.515
.009
.819
.786
.260
.000

Note. df = 404. UV vs. Control Contrast (student-framed UV, +1, instructor-framed UV, +1, Control, −2), UV Framing Contrast (student-framed UV, +1, instructorframed UV, −1, Control, 0), FG = First-generation (FG = +1, Continuing-generation = −1) URM = Underrepresented Minority (URM = +1, Majority = −1),
Gender (Female = +1, Male = −1), Course Type (biology = 1, psychology = −1). Baseline Covariate refers to the same measure assessed at baseline.
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Fig. 2. Moderated mediation model.

the course, the UV interventions had a positive eﬀect, increasing belonging and conﬁdence about their preparedness. Considered together,
these ﬁndings suggest that the UV interventions may have created
pressure for struggling students and made them question their competence, while conﬁrming belonging and competence for high-performing
students. A critical question is whether these attitudes about the course
mediated the eﬀects of the UV interventions on interest and perceived
UV.
3.6. Exploratory test of moderated mediation
We used Hayes’ (2013) PROCESS software, which allowed us to test
indirect eﬀects of the UV versus Control contrast on interest and perceived UV through each process measure in parallel. Percentile conﬁdence intervals are reported using 5000 bootstrap samples. We ﬁrst
tested a mediation model with all ﬁve process measures; however,
course diﬃculty was not a signiﬁcant mediator for interest or perceived
UV, and was therefore trimmed from the ﬁnal mediation model. The
inclusion of course diﬃculty in the mediation model did not change the
results reported here. Fig. 2 illustrates the ﬁnal mediation model. We
did not test mediation models for course grade, because there was not a
signiﬁcant eﬀect of the UV vs. Control contrast on course grade. Estimation of indirect eﬀects in a parallel multiple mediator model allows
for a simultaneous test of each mechanism while controlling for all
other mediators in the model. Table 5 shows the signiﬁcance tests for

the conditional indirect eﬀects of each process variable for individuals
one standard deviation below and above the mean on ﬁrst exam grade.
Interest. For interest, the index of moderated mediation did not
include zero for perceived preparedness, index = 0.024, 95% CI [0.004,
0.047], competence valuation, index = 0.026, 95% CI [0.004, 0.054],
and belonging uncertainty, index = 0.016, 95% CI [0.002, 0.038].
Therefore, we can conclude that the indirect eﬀects through these
process variables varied signiﬁcantly as a function of ﬁrst exam grade.
Speciﬁcally, perceived preparedness was a signiﬁcant mediator for
students with low ﬁrst exam grades, indirect eﬀect = −0.027, 95% CI
[-0.059, −0.001]. The UV interventions caused struggling students to
doubt their preparedness, leading to lower levels of interest.
Competence valuation was also a signiﬁcant mediator for students with
low ﬁrst exam grades, indirect eﬀect = −0.056, 95% CI [-0.102,
−0.017]. In other words, the UV interventions caused struggling students to care less about doing well in the course and this decrease in
competence valuation led to a decrease in interest. In contrast, belonging uncertainty was a signiﬁcant mediator for students with high
ﬁrst exam grades, indirect eﬀect = 0.020, 95% CI [0.002, 0.046]. The
UV interventions caused students who performed well on the ﬁrst exam
to become more certain about whether they belonged in the course and
this increase in belonging led to an increase in interest. There were no
signiﬁcant indirect eﬀects for conﬁdence about performance.
Perceived utility value. Mediation results were similar for perceived UV: the index of moderated mediation did not include zero for
perceived preparedness, index = 0.024, 95% CI [0.004, 0.045], and
competence valuation, index = 0.023, 95% CI [0.004, 0.052].
Perceived high school preparation was a signiﬁcant mediator for students with low ﬁrst exam grades, indirect eﬀect = −0.027, 95% CI
[-0.056, −0.001]. Competence valuation was also a signiﬁcant mediator for students with low ﬁrst exam grades, indirect eﬀect = −0.049,
95% CI [-0.096, −0.015]. The UV interventions caused struggling
students to doubt their preparation and care less about doing well in the
course, leading to lower levels of perceived UV. There were no signiﬁcant indirect eﬀects for belonging uncertainty or conﬁdence about
performance.
3.7. Exploratory text analyses
Next we explored the content of the ﬁrst two essays that students

Table 5
Moderated mediation of eﬀects of the utility value interventions on interest and perceived utility value.
Index of Moderated Mediation

Interest

Perceived Utility Value

Mediator

Index

Boot SE

Boot LLCI

Boot ULCI

Index

Boot SE

Boot LLCI

Boot ULCI

Competence Valuation
Conﬁdence About Performance
Belonging Uncertainty
Perceived Preparedness

.026
.016
.016
.024

.013
.011
.010
.011

.004
-.001
.002
.004

.054
.042
.038
.047

.023
.013
.008
.024

.012
.009
.007
.010

.004
-.001
-.004
.004

.052
.032
.024
.045

Conditional Indirect Eﬀect
Mediator

First Exam Grade

Boot indirect eﬀect

Boot SE

Boot LLCI

Boot ULCI

Boot indirect eﬀect

Boot SE

Boot LLCI

Boot ULCI

Competence Valuation
Competence Valuation

Low
High

-.056
-.003

.022
.014

-.102
-.029

-.017
.028

-.049
-.003

.021
.012

-.096
-.025

-.015
.024

Conﬁdence About Performance
Conﬁdence About Performance

Low
High

-.022
.011

.016
.001

-.059
-.005

.002
.033

-.017
.008

.012
.008

-.045
-.003

.001
.026

Belonging Uncertainty
Belonging Uncertainty

Low
High

-.013
.020

.013
.012

-.041
.002

.008
.046

-.006
.009

.008
.008

-.027
-.005

.005
.027

Perceived Preparedness
Perceived Preparedness

Low
High

-.027
.021

.015
.013

-.059
-.003

-.001
.047

-.027
.021

.014
.013

-.056
-.003

-.001
.047

Note. Bootstrap sample size = 5000. LLCI = lower level of the 95% bootstrap percentile conﬁdence interval; ULCI = upper level of the 95% bootstrap percentile
conﬁdence interval.
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Table 6
Exploratory text analysis.
Essay Length

UV vs. Control Contrast
UV Framing Contrast
First Exam Grade
UV vs. Control x Exam
UV Framing x Exam
FG
URM
Gender
Course Type

Personal Pronouns

Six-Letter Words

Insight Words

Causal Words

β

t

p

β

t

p

β

t

p

β

t

p

β

t

p

.03
-.03
.23
.08
.11
.15
.08
.06
-.09

0.61
−0.54
4.75
1.61
2.26
3.09
1.69
1.33
−1.85

.38
.04
.07
.03
.05
.06
.10
.01
-.47

.38
.04
.07
.03
.05
.06
.10
.01
-.47

9.50
0.92
1.60
0.67
1.24
1.53
2.49
0.17
−11.51

.000
.358
.111
.502
.215
.126
.013
.867
.000

-.23
-.03
.28
.09
.12
.11
.04
.08
.02

−4.93
−0.59
5.90
1.87
2.67
2.31
0.86
1.68
0.35

.000
.555
.000
.062
.008
.021
.389
.093
.728

.05
-.01
.10
.04
-.03
.02
.03
-.02
-.67

1.20
−0.38
2.57
1.00
−0.66
0.58
0.77
−0.63
−17.62

.230
.707
.010
.317
.509
.56
.441
.528
.000

-.10
-.08
.14
.09
.08
.07
.03
-.04
-.14

−2.04
−1.58
2.85
1.93
1.58
1.36
0.62
−0.85
−2.81

.042
.115
.005
.054
.116
.176
.536
.396
.005

Note. df = 402. UV vs. Control Contrast (student-framed UV, +1, instructor-framed UV, +1, Control, −2), UV Framing Contrast (student-framed UV, +1, instructorframed UV, −1, Control, 0), FG = First-generation (FG = +1, Continuing-generation = −1) URM = Underrepresented Minority (URM = +1, Majority = −1),
Gender (Female = +1, Male = −1), Course Type (biology = 1, psychology = −1).

wrote as part of the writing assignment to see if there were any hints of
threat or disengagement. Given that the results were unexpected, we
wanted to understand whether students completed the assignment as
intended. Previous research has found that UV writing is characterized
by a number of linguistic features that can illuminate the processes
underlying UV intervention eﬀects (Beigman Klebanov, Burstein,
Harackiewicz, Priniski, & Mulholland, 2017; Priniski et al., in press).
For example, Harackiewicz et al. (2016) found that student who beneﬁt
from the UV essay become particularly engaged with the assignment,
writing longer essays. If students were not engaged with the assignment, this might be one reason that the UV intervention was not helpful
for struggling students as in prior research. Therefore, we examined the
length of students’ essays, as well as other linguistic indicators (e.g., the
types of words that students used) in order to determine whether the
UV assignments in the current study contained the types of linguistic
features that have been associated with the intervention in previous
work (see Table 6).
Essay Length. We ﬁrst assessed essay length (average number of
words), as a measure of engagement in the assignment (Harackiewicz
et al., 2016), to determine whether struggling students were more likely
to disengage from the assignment. There was a signiﬁcant two-way
interaction between the UV Framing contrast and ﬁrst exam grade on
essay length, β = 0.11, SE = 0.05, p = .024 (see Fig. 3 and Table 6).
Simple slope analyses revealed that for students struggling in the
course, the student-framed UV intervention decreased essay length
compared to the instructor-framed UV intervention, t (402) = 2.26,
β = 0.15, SE = 0.05, p = .024. This is one indication that struggling
students became disengaged with the assignment when the UV assignment was framed with student examples.
Essay Content. We examined the content of the essays using LIWC
dictionaries (Pennebaker, Booth, Boyd, & Francis, 2015). LIWC contains
dictionaries that correspond to diﬀerent categories of words (e.g.,
personal pronouns, cognitive mechanisms) and calculates how many
words in each of the pre-determined LIWC dictionaries appear in each
essay. UV assignments are designed to encourage personal, informal
writing. We chose two LIWC dictionaries that tap into students' use of
personal and informal writing: personal pronouns (e.g., I, us, your) and
longer words (> 6 letters) (Harackiewicz et al., 2016). We hypothesized that the UV assignments would prompt the use of more personal
pronouns and shorter words (i.e., simpler words and less technical
vocabulary), because the UV assignment requires that students make a
personal connection with the material, which often involves the use of
more colloquial language. In the control writing assignment, students
do not make personal connections and are required to summarize
course material, therefore they wouldn't use as many personal pronouns
and would likely use more technical language in their essays.
As expected, students in the UV conditions used more personal
pronouns, β = 0.38, SE = 0.04, p < .001, and fewer long words (> 6

letters), β = −0.23, SE = 0.05, p < .001. Struggling students used
fewer long words than students performing well in the course,
β = 0.28, SE = 0.05, p < .001, and this was particularly true in the
student-framed UV condition, β = 0.12, SE = 0.05, p = .008 (see Fig. 3
and Table 6). Simple slopes revealed that the student-framed UV intervention caused struggling students to use simpler words, compared
to the instructor-framed UV intervention, t (402) = 2.67, β = 0.12,
SE = 0.07, p = .008.
In addition to writing more informally, the UV assignments are
expected to deepen students’ cognitive processing (Harackiewicz et al.,
2016). The UV assignment provides an avenue for students to make
connections between themselves and the course material, which encourages a deeper understanding of the material. Previous research
found that students writing UV essays use more words indicative of
cognitive processing (e.g., words associated with causal processes;
words associated with encoding information, etc.) (Harackiewicz et al.,
2016; Priniski et al., in press). We selected two dictionaries related to
cognitive involvement: insight words (e.g. consider, idea, understand)
and causal words (e.g. because, eﬀect, hence). The insight dictionary
assesses active learning, encoding, and understanding, and the causal
dictionary connotes attempts to explain causes and eﬀects, indicators of
deeper processing.
In contrast to previous work (Harackiewicz et al., 2016), students in
the UV conditions used fewer causal words, on average, than students
in the control condition, β = −0.10, SE = 0.05, p = .042. This main
eﬀect was qualiﬁed by the interaction with ﬁrst exam grade, β = 0.09,
SE = 0.05, p = .054. The UV interventions caused struggling students
in particular to use fewer causal words, t (402) = 1.93, β = −0.13,
SE = 0.05, p = .054, compared to the control (see Fig. 3). In addition,
the UV intervention did not aﬀect the use of insight words, β = 0.05,
SE = 0.04, p = .23. These analyses suggest that students in the UV
conditions were not using language indicative of cognitive processing
more than students in the control condition.
4. Discussion
The results of this study were surprising, because the UV intervention did not help struggling students as previous research has shown.
Contrary to our hypotheses, we found that struggling students became
less interested and perceived less UV overall in UV conditions, compared to the control. Even though all students, on average, were articulating more UV and writing more informally in the UV conditions,
as intended, struggling students did not beneﬁt from this type of
writing. In fact, the UV interventions caused these students to doubt
their preparedness for the class, lose conﬁdence about their performance, and care less about doing well, which contributed to decreased
interest and perceived UV at the end of the course. Clearly, the UV
intervention did not have its desired eﬀects in this context. The UV
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from former students in the course, rather than from the instructor. We
had originally hypothesized that this type of UV assignment would be
more eﬀective for students, and particularly so for struggling students,
but instead, it proved most eﬀective for students who were doing well
in the course. This framing may have reinforced the importance of
competence for these conﬁdent students. That is, when other students
articulated that the course material was meaningful and useful, mastering the material became particularly important. In contrast, the same
UV examples had a negative eﬀect on grades for students struggling in
the course. These students disengaged from the assignment (i.e., wrote
shorter essays) and reported that they cared less about doing well in the
course after receiving utility-value information from former students.
Messages from other students about the importance of course material
may create feelings of pressure for individuals who are unsure if they
can master the material, causing them to worry, become disengaged,
and perform more poorly. Learning that another student could articulate value might actually accentuate their own perceived inability to do
so, and thus undermine conﬁdence.
We hypothesized that the student-framed UV intervention in particular would encourage students to ﬁnd more UV in their assignments
and write more informally. The student-framed UV prompt did have the
intended eﬀect on writing: students performing poorly in the course
articulated more UV, wrote more informally, and used simpler words in
the student-framed UV condition. However, these students did not
beneﬁt from articulating more UV in their essays; instead, they perceived the course material as less useful and relevant in UV conditions.
In other words, articulating UV in one topic (i.e., the chosen topic of
their essay) did not lead to more perceived UV for the broader topic of
psychology or biology at the end of the course.
4.1. Why were the utility-value interventions detrimental for low
performers?

Fig. 3. Average words per essay, six-letter words, and causal words as a function of treatment condition and ﬁrst exam grade. Predicted values are computed
from the mean of exam grade (low = −1 SD, high = +1 SD).

interventions may have been somewhat threatening for students who
were already struggling to keep up with the material. Making personal
connections with the course material may have been motivating for
students doing well in the course, but may have been threatening for
students who had not yet mastered the material.
We found that the framing of the UV examples had a polarizing
eﬀect for students. High-performing students beneﬁtted the most in
terms of interest and perceptions of UV when UV examples were framed

Previous research has found that UV interventions work best for
students who doubt their competence and for those with a history of
poor performance (Harackiewicz et al., 2016; Hulleman et al., 2010;
Hulleman & Harackiewicz, 2009). Therefore, it was surprising that in
this study we found a negative eﬀect of the UV interventions for low
performers. We hypothesize that low performers may not have processed the course content enough to beneﬁt from the UV intervention.
Our analysis of the essay content suggests that students in UV conditions may not have synthesized the material as much as students in the
control. Previous work showed that UV assignments contain more
language indicative of cognitive processing than control assignments
(Harackiewicz et al., 2016), but that was not the case in this sample. In
fact, students used fewer causal words in the UV conditions, compared
to the control, especially among low-performing students. This suggests
a lack of content synthesis and deep processing, which is one possible
explanation for why these students did not beneﬁt from the UV intervention in this study, as previous research has found (Harackiewicz
et al., 2016; Hulleman & Harackiewicz, 2009).
Expectancy-value theory hypothesizes that task values have the
most inﬂuence on attitudes and behavior when perceived competence is
high (Eccles & Wigﬁeld, 2002). For students who lack conﬁdence,
perceiving higher utility value could be threatening, yielding negative
consequences, such as greater procrastination, lower interest, and
higher test stress (Canning & Harackiewicz, 2015; Lee, Bong, & Kim,
2014; Lee, Lee, & Bong, 2013). Because students were not synthesizing
the course material at a deeper level, it is possible that students
struggling in the course lacked the conﬁdence/competence piece of the
expectancy-value model. In fact, we found that the UV interventions
actually decreased conﬁdence for low performers and made them
question their preparedness. Previous studies have shown that building
conﬁdence may be a by-product of the UV intervention (Canning &
Harackiewicz, 2015; Hulleman et al., 2017). Without the conﬁdence
gained from mastering the course material, the students in this study
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may not have been able to beneﬁt from ﬁnding UV.
Another possibility is that the UV interventions may have had an
ironic back-ﬁring eﬀect due to the diﬃculty (vs. ease) of retrieving UV
examples (Schwarz et al., 1991; Walton & Cohen, 2007). The UV instructions make it clear to students that they should be able to make
meaningful connections between the course topics and their lives. This
could signal to students who have trouble generating UV examples, that
they, in fact, do not perceive UV in the topic, exacerbating the problem.
Indeed, laboratory research has found that asking students to list many
(vs. few) UV connections increased perceived task diﬃculty, which was
associated with lower levels of perceived utility value (Lindeman,
Durik, & Hall, 2018). In the current study, we found that the UV interventions decreased perceived UV overall for struggling students by
the end of the course. Perhaps struggling students had more diﬃculty
generating UV examples and thus perceived less UV as a result. The
diﬃculty and ease of retrieving UV examples should be explored with
diﬀerent samples in future research.
4.2. Implications for framing utility-value interventions
Our research suggests that the eﬀects of UV interventions are more
variable than originally thought. Providing examples with UV interventions can be tricky because there is increasing evidence that directly-communicated UV information can be threatening for students
who lack conﬁdence in their ability to do well (Canning &
Harackiewicz, 2015; Durik et al., 2015a,b; Durik & Harackiewicz, 2007;
Durik, Hulleman, et al., 2015). However, providing examples can actually boost the eﬀectiveness of the UV intervention when implemented
without threat (Canning & Harackiewicz, 2015). Therefore, more research is needed to understand how to reduce the threat of this type of
instructional support.
In this study, we sought to oﬀset the negative eﬀects of directlycommunicated UV information by framing the information in the form
of student quotes; however this had the unintended consequence of
making UV information even more threatening for students who were
performing poorly in the course. It might be that students were comparing themselves to the students who ostensibly wrote the UV examples. The student-framed UV examples were written without any
grammatical errors and contained language similar to the instructorframed UV examples; therefore, it is likely that students believed that
the author of the examples was a high-achieving student. Indeed,
comparisons with high-achieving peers can lead to lower academic selfcompetence (Altermatt & Pomerantz, 2005; Marsh, 1987). For struggling students, the student-framed UV examples may be yet another
signal that they lack adequate skills to do well in the course. In contrast,
high-achieving students might believe they perform better than or
equal to other students and so the student-framed UV examples may not
be as threatening. In fact, we found that the student-framed UV examples were actually beneﬁcial for students performing well in the
course.
4.3. Limitations and future directions
One limitation of this study is that we cannot be sure that the negative eﬀects we found are speciﬁc to the 2-year college context or
whether these eﬀects might be due to students’ level of writing competency. For instance, many of the students in the current sample did
not have very much experience with college-level writing and this inexperience might explain the negative eﬀects of the intervention. It is
possible that the UV intervention might have positive eﬀects in the 2year context if it were implemented after students had a chance to more
fully develop their writing skills or if it were implemented alongside
instructional supports targeted speciﬁcally for the writing process, rather than support for generating UV. Given that the sample characteristics of this study were fairly similar to other U.S. 2-Year colleges, we
would expect other students in 2-year colleges to have similar

challenges with college-level writing assignments. Future research
should consider literacy and writing skills as critical moderators of UV
intervention eﬀects.
Another limitation of this study is that we did not measure students'
threat responses directly. Given that the results were unexpected, we
did not anticipate needing to measure students' responses of threat to
the intervention. Instead, we had to investigate threat and other negative reactions to the UV intervention indirectly by examining students’ attitudes about the course (i.e., perceived preparedness, conﬁdence about performance, competence valuation, perceptions of
course diﬃculty, and belonging uncertainty). Future research should
consider measuring backﬁring eﬀects and include measures of threat
directly after the intervention as a potential mechanism.
While the eﬀect sizes in this study are relatively small in magnitude
by conventional benchmarks, the practical eﬀect on students' performance and psychological experience is large when taking into account
the brevity of the intervention (for guidelines of interpreting eﬀect sizes
of educational interventions, see Kraft, 2019; Lazowski & Hulleman,
2016). Even a small decrease in GPA could mean the diﬀerence between receiving credit for the course, retaining ﬁnancial aid, and/or
degree completion from the students' perspective. Furthermore, given
the minimal diﬀerences between the two intervention conditions, it is
not surprising that the eﬀect size of UV framing is fairly small; though,
even small eﬀects are important for understanding students’ reactions
to the nuanced diﬀerences between the framing of an intervention. This
underscores the critical importance of testing variations in intervention
implementation in order for these techniques to be adaptable for different educational contexts.
Despite ﬁnding negative eﬀects of the UV intervention, we can glean
important lessons about implementing UV interventions from this
study. First, and most critical from both a theoretical and practical
perspective, students struggling in introductory courses may need to
build conﬁdence by demonstrating their competence before they can
beneﬁt from UV. Future studies should attend to how much course
content students are synthesizing in their essays and conﬁdence should
be measured as a process variable to determine if the intervention is
working as intended. Second, until it is clear how to present UV information in a non-threatening manner, UV examples may be too
threatening to implement with struggling students. Finally, UV interventions are not a one-size-ﬁts-all approach for motivating students. UV
interventions should be tailored for the context and designed to complement current instructional practices (e.g., writing composition).
These insights were made possible by testing the UV intervention in a
diﬀerent educational context than the 4-year institutions in which
much research is conducted. Thus, if we wish to help students struggling in introductory courses, it is imperative to expand our current
understanding of the contextual eﬀects of intervention science.
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