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A B S T R A C T

This research investigates potential definition, measurement, and overlap issues with students' (N = 1321)
intrinsic and extrinsic value appraisals and enjoyment in the control value theory of achievement emotions
(CVTAE). In Study 1, exploratory factor analysis (n = 479) found clear distinctions between intrinsic value,
extrinsic value, and enjoyment. Follow up confirmatory factor analysis (n= 274) confirmed these distinctions in
a separate sample. Intrinsic and extrinsic values were found to be separate constructs. Correlational relationships
suggest that both intrinsic value and enjoyment are related but distinct variables as well. In Study 2 (n = 568), a
CVTAE model using the confirmed variables was used to predict relationships with students' academic buoyancy
and adaptability, explaining 16.6% and 48.9% of the variance, respectively. These studies show the importance
of delineating separate factors for intrinsic value and extrinsic value and clearly highlight distinctions between
intrinsic value and enjoyment from a CVTAE perspective.

1. Introduction

Students' emotions contribute a great deal of understanding toward
motivation, and subsequent academic and nonacademic outcomes
(Pekrun, 2006, 2017; Pekrun, Goetz, Titz, & Perry, 2002). Emotions are
closely associated with one's thoughts, behaviors, expressions, arousal,
and general day-to-day functioning (Fredrickson, 2001; Pekrun, 2017).
Uncovering effective strategies that promote positive and adaptive
emotional patterns (e.g., learning, self-regulation, and attention;
Pekrun et al., 2002) has potential for maximizing students' learning and
achievement. Given the influence emotion has on achievement out-
comes as well as being an important outcome in its own right (Pekrun,
2006), it is important to understand how emotions are formed and in-
fluenced. In this study, we focus on enjoyment for two overarching
reasons. First, it represents a key positive emotion that activates cog-
nitive resources for learning and sustains prolonged goal-oriented be-
haviors that optimize academic achievement (Fredrickson, 2001;
Pekrun et al., 2002). Second, there is potential for overlap between
enjoyment as a discrete emotion and intrinsic value as a key antecedent
of enjoyment (Eccles, 2005; Pekrun, 2006).

With an understanding of emotional antecedents, it is more likely
that interventions can be designed to positively impact student emotion
and achievement motivation in a variety of learning and academic
contexts (Bieg et al., 2013; Buff, 2014; Luo et al., 2016). Pekrun's (2006,

2017) control-value theory of achievement emotions (CVTAE) is a
comprehensive framework for investigating antecedents and outcomes
of student emotions. However, conceptualizing students' perceived
value as an emotional antecedent has created some confusion. For ex-
ample, value can be operationalized as intrinsic (e.g., appraisal of in-
terest) or extrinsic (e.g., appraisal of outcome importance). Yet in some
cases, intrinsic value is operationalized and measured as an evaluation
of enjoyment (Eccles, 2005). This investigation aims to provide insights
into antecedents of students' enjoyment as theorized in CVTAE. Speci-
fically, we focus on the dimensionality of intrinsic and extrinsic value as
well as the relationship and conceptual overlap of intrinsic value and
enjoyment. In an effort to be authentic to the CVTAE model, we include
students' control beliefs as an additional antecedent. Secondly, to fur-
ther uncover relations between value and enjoyment, we test a com-
prehensive CVTAE model evaluating students' academic buoyancy and
adaptability. Academic buoyancy and adaptability are cognitive re-
sources deemed important for student success and are theoretically
connected with CVTAE variables such as control, value, and enjoyment
(Martin et al., 2017).

1.1. Theoretical framework

In CVTAE, student appraisals of control and value act as direct
predictors of emotions. Control appraisals are defined as students'
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personal agency beliefs over actions and outcomes and include con-
structs such as causal attributions, self-concept, self-efficacy, and out-
come expectancy (Pekrun, 2006). Value appraisals are the subjective
importance students' attach to learning activities, outcomes, or domains
(Pekrun et al., 2011). Value appraisals are intrinsic when subjective
value is associated with interest in learning activities per se and ex-
trinsic when subjective value is instrumental to attaining outcome re-
wards (Pekrun, 2006; Putwain et al., 2018). Overall, control and value
antecedents have been widely accepted as key antecedents of discrete
emotions within CVTAE. Control has consistently been confirmed as an
antecedent in its variety of forms, when aligned appropriately with an
in-activity or outcome focus. However, some speculation exists re-
garding, (a) the dimensions of value, and (b) if the separation of in-
trinsic value and enjoyment constructs exists in measurement as it does
in theory. Despite the importance of value appraisals in CVTAE, there
are currently inconsistencies with its conceptualization and measure-
ment in the existing literature, reducing researchers' ability to gen-
eralize findings across studies. To acknowledge the key impact of each
antecedent, control and value, should be included in studies utilizing
the CVTAE theory as leaving one of the key antecedents out is likely to
diminish an emotions' key contributors.

1.1.1. Dimensionality of value appraisals
In theoretical reviews of CVTAE, Pekrun (2006, 2017) consistently

highlights two dimensions of value, intrinsic and extrinsic. However,
Pekrun (2006, p. 319) notes: “The intrinsic and extrinsic subjective
value of outcome are presumed to be combined to an appraisal of the
overall value of the outcome.” Pekrun et al. (2007) are less definitive
about combining intrinsic and extrinsic value appraisals into a single
dimension in their review yet, often refer to value as an omnibus con-
struct, implying to do so. The single dimension approach of value fol-
lows self-regulation application of expectancy value theory that in-
tegrates student appraisals of interest (i.e., intrinsic) and outcome
importance (i.e., extrinsic) toward a task or academic domain (Pekrun,
1992; Pintrich & De Groot, 1990; Turner & Shallert, 2001).

In contrast, Pekrun and Perry (2013) recommend decomposing in-
trinsic and extrinsic value appraisals because of their conceptual dis-
tinctions (see p. 90). Similarly, Frenzel et al. (2007) account for the two
dimensions of value appraisals.

We consider the two core value dimensions to be conceptually or-
thogonal. That is, even though these two types of values may be closely
connected in many individuals, there may also be students who have
high [intrinsic] values, but regard achievement (extrinsic value) in the
same domain as less important, or vice versa (Frenzel et al., 2007, p.
500).

Other conceptualizations of student value include Eccles' popular
multidimensional approach within the expectancy-value theory of
motivation (Eccles, 2005; Eccles & Wigfield, 2002). Eccles and collea-
gues posit four dimensions including intrinsic value, attainment value,
utility value, and cost. We highlight two major departures from ex-
pectancy-value theory to CVTAE in relation to value appraisals. First,
extrinsic value is divided into attainment value and utility value. At-
tainment value represents students' perceived importance of being
successful in specific tasks and is closely associated with self-identity
(Eccles, 2005). Utility value represents students' perceived usefulness of
specific tasks or domains in relation to accomplishing goals or receiving
rewards (Eccles & Wigfield, 2002). Second, the negative consequences
students associate with a task or domain, termed cost, is included as a
value construct in Eccles' theory but not CVTAE. Recently, Putwain
et al. (2018) conceptualized value into three components including
intrinsic, achievement, and utility. Findings revealed that intrinsic and
achievement value interacted with control to uniquely predict enjoy-
ment and boredom related to mathematics. These findings highlight the
importance of not using a singular value measure and provided further
recommendation of an intrinsic/extrinsic, dichotomous approach of
value.

Different recommendations about the dimensionality of student
value appraisals within CVTAE (Pekrun, 2006; Pekrun & Perry, 2013)
and across popular expectancy-value approaches (Eccles, 2005) creates
confusion and ambiguity. Although, the integration of intrinsic and
extrinsic value into a single dimension is parsimonious, decomposition
of students' intrinsic and extrinsic value clearly represents CVTAE te-
nets and provide benefits when researchers explore activity and out-
come emotions within the same investigation (Frenzel et al., 2007). In
other words, within the taxonomy of emotions a singular value di-
mension may not sufficiently predict all intrinsically and extrinsically
driven emotional experiences. Thus, using a dichotomous value mea-
sure is not providing nuance to the CVTAE theory. However, the lack of
use of the dichotomous value tool as conceptualized in the model is
rarely used and may be limiting our understanding of the complexities
of emotions as presented in CVTAE.

1.1.2. Measurement of value appraisals
There is currently no measurement consensus for student value

appraisals in the CVTAE literature. Few CVTAE studies combine in-
trinsic value and extrinsic value into a single dimension (Buric, 2015;
Pekrun et al., 2011). Buric (2015) and Pekrun et al. (2011) measured
student value appraisals using a composite construct consisting of items
related to domain level interest, usefulness, and importance. In both
cases, the measures reflected a general model of expectancy-value
theory of motivation commonly used in student self-regulation studies
(see Pintrich & De Groot, 1990). Putwain et al. (2018) provided sup-
plemental discussion on the similarities and differences between CVTAE
and expectancy-value theory while also providing evidence that domain
specific measures of intrinsic and extrinsic value provided substantial
evidence as antecedents of emotions; over a third included measure of
utility value.

Use of the two-dimension measurement approach for student value
is also surprisingly uncommon in CVATE literature (Frenzel et al., 2007;
Pekrun et al., 2002). Frenzel et al. (2007), hypothesized stronger as-
sociations between intrinsic value and activity-related emotions and
extrinsic value and outcome-related emotions. Value should align more
closely with activity or outcome-based emotions that share a congruent
outcome or activity focus (Putwain et al., 2018). Intrinsic value mea-
sures are likely to align with learning and activity-based emotions
versus extrinsic value aligning with outcome and achievement emo-
tions. Pekrun et al. (2007) references this connection when discussing
in-activity emotions; they state that combining interest value and
control will predict emotions like enjoyment. Findings from their study
revealed differences in the pattern of relations between the two types of
value appraisals and enjoyment, specifically.

The importance of considering both forms of value, as presented in
the theory, aligns with other motivational frameworks like the Self-
Determination Theory (SDT; Deci & Ryan, 2000). Considering both
intrinsic and extrinsic forms of motivation provides a deeper level of
understanding and each dimension is likely to share unique relation-
ships with a variety of behaviors as opposed to a singular lens that may
mask motivational tendencies.

The most widespread approach to measuring student value apprai-
sals in CVTAE research is using a single extrinsic-oriented dimension
(Bieg et al., 2013; Buff, 2014; Garn et al., 2017; Goetz et al., 2010; Luo
et al., 2016). Extrinsic value items focus on students' appraisals of the
task importance (Bieg et al., 2013; Goetz et al., 2010), usefulness (Buff,
2014; Luo et al., 2016), or both (Garn et al., 2017). Use of a single
intrinsic dimension is rare. Pekrun et al. (2014) used this approach,
with items focusing on student interest. Finally, it is also uncommon for
CVTAE researchers to incorporate three or more dimensions of value,
similar to Eccles' theorizing. Butz et al. (2016) measured appraisals
using a single variable that integrated all four dimensions. Taken to-
gether, we conclude that there is currently no standard conceptualiza-
tion or measurement of student value appraisals in CVTAE research.
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1.1.3. Overlap between intrinsic value and enjoyment
As mentioned, it is not uncommon for CVTAE researchers to use

value measures developed within Eccles' expectancy-value theory of
motivation (e.g., Butz et al., 2016). Discrete emotions play a central role
in CVTAE but are less prominent in Eccles' framework. Enjoyment is
one discrete emotion present in both theories that appears to cause
conceptual and measurement problems for CVTAE researchers. In
CVTAE, enjoyment is a positive and activating emotion that leads to
adaptive school outcomes such as student engagement and achievement
(Goetz et al., 2008; Pekrun, 2006). High levels of control and value
appraisals are proximal antecedents of enjoyment (Pekrun, 2017).
However, Eccles embeds enjoyment within the definition of intrinsic
value. For example, Eccles and Wigfield (2002) report: “Intrinsic value
is the enjoyment the individual gets from performing the activity or the
subjective interest the individual has toward the subject” (p. 120). Si-
milarly, Eccles (2005) notes: “I reserve the term ‘intrinsic value’ for
either the enjoyment one gains from doing the task or the anticipated
enjoyment one expects to experience while doing the task.” (p. 111).

Therefore, CVTAE research using instruments grounded in Eccles'
model may be problematic, because value is theorized as a predictor of
enjoyment. Specifically, enjoyment and its closest synonyms (e.g., like)
and antonyms (e.g., boring) are words commonly used in intrinsic value
items and/or scales (Wigfield, 1994). If both intrinsic value and en-
joyment items use the same terminology and address the same content,
it seems likely that considerable overlap exists because items tap the
same construct. One approach to dealing with the potential overlap
between intrinsic value and enjoyment is to only measure extrinsic
value, which we noted above is common in CVTAE research. However,
leaving theoretical constructs such as intrinsic value out of CVTAE in-
vestigations is limiting and not an ideal strategy. The conceptualization
and measurement of student value appraisals and detangling intrinsic
value and enjoyment represent important steps in advancing uniformity
and reducing ambiguity across CVTAE research. Therefore, including
both intrinsic value and enjoyment was a central focus in this study. In
summary, these investigations aim to further establish the unique
nature of intrinsic value, extrinsic value, and enjoyment in order to
clarify assumptions about CVTAE constructs.

This study focused on providing additional evidence for the two-
dimension value measure presented by Frenzel et al. (2007) and
grounded in CVTAE. This investigation adds to the literature by con-
firming the two-dimension value tool as well as the separation of in-
trinsic value and enjoyment within CVTAE. Additionally, to remain
authentic to the theory all antecedents are included within investiga-
tion as significant and non-significant emotion contributors show the
distinct relationships as presented by Pekrun (2006) and Frenzel et al.
(2007). The major contribution to the literature here is that the in-
consistencies within CVTAE research regarding value and enjoyment,
potentially reducing ambiguity for the measurement and con-
ceptualization of emotions and their antecedents within the theory.

1.1.4. Academic buoyancy and adaptability
In this investigation, a CVTAE driven model was used to further

confirm the separation of intrinsic value and enjoyment and enhance
our understanding about how enjoyment relates to student perceptions
academic buoyancy and adaptability (Martin et al., 2017). Testing a
comprehensive model that includes antecedents, emotions, and out-
comes provides a comprehensive depiction of the hypothesized CVTAE
relationships. Academic buoyancy and adaptability represent how stu-
dents react to challenges and changes, respectively. Martin and Marsh
(2008) define academic buoyancy as “students' ability to successfully
deal with academic setbacks and challenges that are typical of ordinary
school life” (p. 54). They report that academic buoyancy reflects stu-
dents' everyday resiliency and distinguish it conceptually and empiri-
cally from academic resilience, which addresses a smaller number of
students who encounter extreme challenges. Martin et al. (2012, 2013)
define adaptability as one's ability to adjust and regulate thoughts,

behaviors, and emotions in novel, changing, and uncertain conditions.
University students regularly face academic challenges each semester
such as difficult assignments, overlapping deadlines, and high stakes
exams. Similarly, students must constantly adapt to the unique de-
mands in the semester such as novel assessments, unfamiliar content,
and differing expectations from instructors. Many university students in
the United States switch major areas of study (United States
Department of Education, 2017) representing another situation that
students must use adaptability.

There are similarities between academic buoyancy and adaptability
with research demonstrating moderate positive correlations (Martin
et al., 2013; Martin et al., 2017), however, Martin (2017, p. 696)
highlights clear demarcations as well: “We have made the point that not
all change is adverse, not all novelty is a threat, and not all uncertainty
is a challenge.” Research on academic buoyancy and adaptability cor-
relates demonstrate both overlap and distinction. Martin et al. (2013)
found that secondary students' academic buoyancy was associated with
emotional instability while adaptability was not. Findings also yielded
stronger associations between adaptability and school enjoyment and
class participation compared to academic buoyancy. More recently,
Martin et al. (2017) revealed that adaptability and academic buoyancy
had a similar pattern of relationships with student motivation and en-
gagement. Academic buoyancy is associated with deep learning stra-
tegies (Collie et al., 2017), intrinsic fulfillment, and achievement
(Putwain & Daly, 2013). However, anxiety (negative) and control ap-
praisals (positive) appear to be the most consistent and robust corre-
lates of academic buoyancy (Collie et al., 2015; Collie et al., 2017;
Martin & Marsh, 2008).

CVTAE appears to be a well suited but untapped framework to in-
vestigate academic buoyancy and adaptability, as emotions like en-
joyment active positive behavioral, cognitive, and physiological re-
sponses (called action tendencies, see Fredrickson, 2001). Previous
research has established control appraisals (Collie et al., 2015), value
appraisals (Martin et al., 2017) and discrete emotions (Martin et al.,
2013; Martin & Marsh, 2008) as substantive correlates. For example,
Martin et al. (2017) reported similar associations between students'
value beliefs and enjoyment toward learning in school, which focused
on importance (i.e., extrinsic value) and both academic buoyancy and
adaptability in secondary students. In this study, we examine academic
buoyancy and adaptability from a CVTAE perspective.

1.2. The present investigation

In the present investigation, two studies were developed for the
purposes of advancing conceptual and empirical distinctions, mea-
surement practices, and criterion validity within CVTAE research. Our
aim was to, first, provide empirical clarification on the distinctness and
overlap between intrinsic value, extrinsic value and enjoyment using
exploratory and confirmatory analysis. Secondly, to further generalize
our findings we examine relationships between intrinsic value, extrinsic
value, control, and enjoyment as theorized within CVTAE and their
relationship with academic buoyancy and adaptability as outcomes.
Although the focus of these studies is on accurately conceptualizing the
dimensions of value and the separation of intrinsic value and enjoy-
ment, the researchers thought it was prudent to include key CVTAE
constructs. Thus, although control is not a major construct under in-
vestigation here, it is a major antecedent construct in CVTAE.

2. Study 1

Study 1 included two independent samples. In the first sample we
used exploratory factor analysis (EFA) and the common factor model
(Thurstone, 1947) to complete in-depth investigation on the potential
overlap of students' intrinsic and extrinsic value appraisals, control
appraisals, and enjoyment. Exploring the distinction between intrinsic
value and enjoyment is critical to testing a more complete version of the
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CVTAE model as value (i.e., intrinsic and extrinsic) is conceptualized as
a predictor of different discrete emotions (Frenzel et al., 2007; Pekrun,
2006). In part 1 of Study 1, we hypothesized that intrinsic and extrinsic
value appraisals would represent unique constructs (Frenzel et al.,
2007) that will produce pattern factor loadings representing simple
structure (Thurstone, 1947). However, we hypothesized that sub-
stantive cross-loadings (Asparouhov & Muthén, 2009) between intrinsic
value and enjoyment indicators may exist based on the close conceptual
and measurement interconnections between these two constructs
(Eccles, 2005). We followed up successful EFA distinction between in-
trinsic value and enjoyment with a confirmatory factor analysis (CFA)
in sample 2 to cross-validate findings.

Based on the previous findings regarding ambiguous measures of
value we chose to focus on the measurement tool developed by Frenzel
et al. (2007), which provides previously validated separation of in-
trinsic and extrinsic value and was conceptualized specifically within
the CVTAE model. Intrinsic value describes innate interest in the
learning material without regard to reward or outcome. Extrinsic value
is conceptualized by perceived worth of the learning material. Control
appraisals were captured using academic self-efficacy toward the course
content as previously used by Pekrun (2000). Pekrun et al. (2002) states
then although several constructs can be considered for control apprai-
sals, consideration should be given to time perspective and causal
agency of interest. We believe that due to a focus on current content,
and enjoyment, that academic self-efficacy as control was an accurate
depiction within CVTAE.

2.1. Method

2.1.1. Participants
Participants for each study were sampled in two different academic

years. The first sample, Study 1 (N = 753) were university students
(female n = 484; Mage = 20.01, SD = 1.66) enrolled in introductory
kinesiology courses at a Large Southeastern university in the United
States. This course is offered as a general education course for many
major degree programs and students reported over twenty different
majors representing students from a wide variety of interests and
backgrounds. The EFA sample (n = 479) was collected in the fall and
CFA sample (n = 274) in the spring. Students reported their university
standing as senior (14%), junior (27%), sophomore (48%), and
freshman (11%). The reported race and ethnicity was White/Caucasian
(71%), Black/African-American (16%), Multi-racial (5%), Asian/Asian-
American (5%), and Hispanic/Latino/Mexican-American (3%).

2.1.2. Procedures
Permission to conduct this investigation was obtained from the re-

searchers' university institutional review board. After permission was
granted from instructors, one researcher visited each class and ex-
plained the purpose of the study, how to give consent, and the process
to participate in the study. Each survey was delivered through an online
portal where each student was provided an electronic copy of the
consent form and gave virtual consent as volunteers to participate in the
study. Participants were given a 72-hour window (in the fall and spring
sample) to take the surveys, which took approximately 10 min to
complete.

2.2. Measures

2.2.1. Demographics
Students self-reported their age, grade classification, sex, and racial/

ethnic background.

2.2.2. Value appraisals
Value scales developed by Frenzel et al. (2007) included 10 items

related to students' intrinsic (5) and extrinsic (5) value appraisals. They
were measured on a 5-point Likert scale ranging from “strongly

disagree” (1) to “strongly agree” (5). An example intrinsic item was:
“This kinesiology class is important to me, irrespective of the grade I
get.” An example extrinsic item was: “It is very important for me to get
a good grade in this kinesiology course.” Previous work found the in-
trinsic and extrinsic value constructs to be reliable with an coefficient
alpha (α) scores of 0.84 and 0.80, respectively (Frenzel et al., 2007).
The coefficient alpha estimates for this study were sufficient for in-
trinsic value (EFA α = 0.81; CFA α = 0.82) and extrinsic value (EFA
α = 0.78; CFA α = 0.78).

2.2.3. Control appraisals
The Academic Self-Efficacy scale (Kaplan & Midgley, 1997) was

used to measure students' control appraisals. A total of 5 items were
measured on a 5-point scale ranging from “Not at all true” (1) to “Very
true” (5). The following stem prompted students, “Think about this
kinesiology course as you answer each item below”. An example item
was, “I'm certain I can master the skills taught in this class this seme-
ster.” Previous studies have shown reliable scores (α > 0.82) on the
self-efficacy scale in a variety of education settings via the Patterns of
Adaptive Learning Survey (PALS) which has been used extensively in
educational settings (Midgley et al., 1993; Ryan et al., 1998). The
coefficient alpha estimates for the EFA and CFA subsamples were 0.85
and 89, respectively.

2.2.4. Enjoyment
Enjoyment was measured using the subscale (10-items) from the

Achievement Emotions Questionnaire (Pekrun et al., 2005) in both
studies. An example item was: “I enjoy being in this kinesiology class”.
Each item was measured on a five-point scale ranging from “strongly
disagree” (1) to “strongly agree” (5). In the extensive validation of
achievement emotions, several studies showed reliable scores for en-
joyment (α > 0.78), in addition to acceptable scores regarding content
and construct validity (see Pekrun et al., 2011 for more details). Coef-
ficient alpha scores following the EFA and CFA subsamples were 0.91
and 0.88.

2.3. Data analysis

2.3.1. Exploratory factor analysis
Data were screened and small amounts of missing data (i.e., < 2%)

were handled with full information maximum likelihood (FIML) pro-
cedures (Enders, 2010). A series of EFAs using the robust maximum
likelihood estimation method (MLR; Yuan & Bentler, 1998) were per-
formed in Mplus 7.4 (Muthen & Muthen, 2016). MLR corrects indicator
standard error estimates when departures from normal distribution
occur. We systematically tested five models starting with a single factor,
adding a factor with each subsequent model, and finishing with a five-
factor solution (Preacher et al., 2013). It is important to note that all 25
indicators (10 items-value; 5 items-control; 10 items-enjoyment) were
included in these EFAs in order to examine the structure complexity for
all indicators/factors. There was substantial evidence that all constructs
would be correlated so oblique method of Geomin rotation was used to
enhance simple structure (Sass & Schmitt, 2010). Previous findings
suggest that Geomin rotation outperforms numerous oblique rotation
methods in producing simple structure, especially with complex solu-
tions (Browne, 2001). Parameter criteria underscored both indicator
and factor values. Specifically, we looked for primary pattern factor
loadings > 0.40 with cross-loadings < 0.30 for indicators with an
average variance extracted (AVE) value > 0.50 for factors (Kline,
2016). We also examined latent factor correlation estimates
(r < 0.75).

2.3.2. Confirmatory factor analysis
Data were screened and FIML procedures were used for missing

data. Descriptive statistics and latent correlation estimates were cal-
culated. We used CFA to test the latent variable structure for all

K.L. Simonton and A.C. Garn Learning and Individual Differences 81 (2020) 101910

4



constructs (25 indicators: 10 items-value; 5 items-control; 10 items-
enjoyment). For all measurement results, we examined absolute fit
using MLR chi-square (Rχ2), however, the χ2 test is sensitive to sample
size and it is recommended to assess indices less dependent on sample
size (Brown, 2015). Comparative fit index (CFI), Tucker-Lewis Index
(TLI), root mean square error of approximation (RMSEA) with 90%
confidence intervals (CIs), standardized root mean residuals (SRMR),
and Bayesian Information Criterion (BIC) were also used to examine
model fit (Kline, 2016; Marsh et al., 2005). CFI and TLI values ≥ 0.90
were considered acceptable and ≥0.95 good model fit (Hu & Bentler,
1999; Marsh et al., 2005), while RMSEA and SRMR values ≤ 0.08 and
≤0.06 were considered acceptable and good (MacCallum et al., 1996).
BIC reductions of 10 or more provides strong evidence that the model
with the lower BIC score represents a better fitting model (Raftery,
1995).

2.4. Results

The top of Table 1 displays model fit estimates from the five EFA
solution. We were especially interested in the two, three, and four
factor models in order to help disentangle intrinsic value, extrinsic

value, and enjoyment and generate evidence on a generalizable CVTAE
factor model (Preacher et al., 2013). We were sensitive to the concept of
model parsimony, model complexity, and model overfit (Preacher et al.,
2013). Because more parsimonious models with fewer estimated
parameters and more df in a set of indicators systematically produce
poorer model fit estimates, it was important to examine model fit and
parameter estimates collectively in accordance with CVTAE principles.
Table 1 demonstrated the systematic improvement in model fit across
the five models.

The four-factor model distinguishes all four constructs aligned with
CVTAE tenets. Although the five-factor model produced a better fit,
factor loadings for the fifth factor were small and did not create an
interpretable factor. Therefore, we retained the four-factor solution.
Parameter estimates from all other EFA solutions are in online sup-
plemental materials, Tables S2 and S3. Overall, pattern factor coeffi-
cients revealed simple structure with a few exceptions (see middle of
Table 1). Enjoyment indicator 5 produced a low primary factor loading
(0.288) which was considered less than acceptable (Asparouhov &
Muthén, 2009; Kline, 2016). Rotated latent factor correlation estimates
were generally small and positive (see bottom of Table 1). The Rχ2

value was statistically significant and the TLI.893, was not ideal.

Table 1
Model and parameters from Study 1 EFA.

Model χ2 Rχ2 df p-Value CFI TLI RMSEA (90% CI) SRMR BIC ΔBIC

1-Factor 3188.92 2825.48 275 <0.001 0.483 0.437 0.139 (0.135, 0.144) 0.156 26,358.65
2-Factor 1870.91 1761.65 251 <0.001 0.694 0.634 0.112 (0.107, 0.117) 0.086 25,173.46 −1185.189
3-Factor 1247.74 1167.53 228 <0.001 0.81 0.75 0.093 (0.088, 0.098) 0.065 24,681.28 −492.174
4-Factor 615.61 567.53 206 <0.001 0.927 0.893 0.061 (0.055, 0.066) 0.031 24,171.25 −510.032
5-Factor 479.86 473.93 185 <0.001 0.941 0.905 0.057 (0.051, 0.063) 0.025 24,162.99 −8.263

Indicator Factor 1 Factor 2 Factor 3 Factor 4 h2 δ

ENJ1 0.782 0.651 0.349
ENJ2 0.767 0.633 0.367
ENJ3 0.841 0.681 0.319
ENJ4 0.840 0.672 0.328
ENJ5 0.288 0.223 0.777
ENJ6 0.434 0.299 0.701
ENJ7 0.805 0.639 0.361
ENJ8 0.761 0.620 0.380
ENJ9 0.718 0.489 0.511
ENJ10 0.627 0.432 0.568
IV1 0.802 0.636 0.364
IV2 0.515 0.256 0.744
IV3 0.714 0.555 0.445
IV4 0.554 0.502 0.498
IV5 0.728 0.579 0.421
EV1 0.664 0.490 0.510
EV2 0.758 0.535 0.465
EV3 0.784 0.611 0.389
EV4 0.445 0.202 0.798
EV5 0.768 0.668 0.332
C1 0.491 0.403 0.597
C2 0.628 0.432 0.568
C3 0.744 0.580 0.420
C4 0.820 0.664 0.336
C5 0.849 0.677 0.323

ENJ IV EV C

ENJ [0.533]
IV 0.387 [0.506]
EV 0.088 0.212 [0.501]
C 0.112 0.189 0.366 [0.551]
M 3.084 3.805 4.459 4.189
SD 0.650 0.673 0.514 0.600

Note. ENJ = enjoyment; IV = intrinsic value appraisals; EV = extrinsic value appraisals; C = control appraisals; h2 = communality; δ = uniqueness; primary factor
loadings in bold; [ ] on diagonal of latent correlation matrix = average variance extracted (AVE). All factor loadings, cross-loadings under 0.35 were removed from
table to improve table clarity.
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However, the RMSEA with 90% CI and CFI values supported the solu-
tion. Preacher et al. (2013) suggest that RMSEA is an especially effec-
tive index for evaluating factor selection in EFA because it adjusts for
model complexity and produces CIs. In order to gain a better idea of
where misfit within the four-factor EFA occurred, we examined mod-
ification indices and indicator residual matrix (Kline, 2016). There were
two major areas of strain, both related to correlated unique variance of
indicators within the same factor. Specifically, two enjoyment items
(item-5 “After class I start looking forward to the next class session” and
item-6 “It's so exciting that I could stay in this class for hours”) and two
control items (item-1 “I'm certain I can master the skills taught in this
class” and item-2 “I'm certain I can figure how to do the most difficult
work in this class”) generated substantive misfit. Because item wording
between these two sets of items were very similar, we hypothesized the
misfit related to method artifacts. Latent correlation estimates of note
were between enjoyment and intrinsic value (r = 0.387) and extrinsic
value and control appraisals (r = 0.366). The latent correlation of in-
trinsic value and extrinsic value (r = 0.212) supported the distinct
nature of these two constructs.

We used CFA to replicate the four-factor EFA with two correlated
uniquenesses (enjoyment indicators 5 and 6; control indicators 1 and
2). Findings (see Table 2) confirmed acceptable scores on model fit as
well as latent variable factor loadings using findings from the EFA.
However, we did examine modification indices to determine where
misfit occurred in the CFA model. Similar to the EFA models, there were

a few examples of indicator unique variance within enjoyment and
intrinsic value suggesting that there was some overlap in item content
in these scales. Correlational relationships suggest that intrinsic value
and enjoyment as well as intrinsic value and extrinsic value are related
but distinct constructs.

3. Study 2

In Study 2, we examined relationships between CVTAE constructs
and students' academic buoyancy and adaptability (Collie et al., 2017;
Martin et al., 2013; Martin & Marsh, 2008). Enjoyment was selected for
investigation as it represents an emotion that mobilizes cognitive pro-
cesses such as attention, curiosity, and problem-solving and sustains
prolonged approach-oriented behaviors all of which are likely to opti-
mize students' ability to react to challenges and novel academic situa-
tions (Fredrickson, 2001; Pekrun et al., 2002). Similar studies evalu-
ating other important internal processes such as self-regulation, with
buoyancy and adaptability, have been tested using the CVTAE (Martin
et al., 2013; Martin & Marsh, 2008; Pintrich, 2003). Additionally, this
second study allowed investigators to further confirm two-dimensional
value measures and intrinsic value-enjoyment predictive relationships.
Exploring enjoyment's antecedents and relationships to academic
buoyancy and adaptability in an academic setting is important because
of the psychological impact it can have on students' day-to-day persis-
tence and achievement. Given that buoyancy and adaptability are key
student behavioral outcomes related to student achievement on a day-
to-day basis, it's important to understand how emotions such as en-
joyment, considered an in-activity (day-to-day) emotion, and its' ante-
cedents may relate to these important behaviors.

We investigated two plausible CVTAE models; the first was a model
of direct relationships (Fig. 1a), appraisals and enjoyment represent
proximal predictors of academic buoyancy and adaptability, which
aligns to the current research on academic buoyancy and adaptability
(Martin et al., 2017). The second model was based on CVTAE as-
sumptions (Pekrun et al., 2007). In model 2 (Fig. 2a), we situated
student enjoyment as a mediator between control and value appraisals
and academic buoyancy and adaptability reflecting tenets of CVTAE.

3.1. Methods

3.1.1. Participants and procedures
Procedures were the same as Study 1. Participants (N = 568;

Mage = 19.60, SD = 1.81) were university students enrolled in re-
quired kinesiology introductory courses at a large university in the
Southeastern United States. Students reported their university standing
as seniors (9%), juniors (13%), sophomores (32%) and freshmen (46%),
and approximately two-thirds of the sample were females (n = 380).
The racial/ethnic report was White/Caucasian (71%), Black/African-
American (18%), Asian/Asian-American (5%), Multi-Racial (4%), and
Hispanic/Latino/Latina/Mexican-American (2%).

3.2. Measures

We used the same items as Study 1 to measure demographics and
student appraisals of control, intrinsic value, extrinsic value, and en-
joyment. Coefficient alpha scores were: (a) control appraisals α= 0.88;
(b) intrinsic value appraisals α = 0.81; (c) extrinsic value appraisals
α = 0.81 and (d) enjoyment α = 0.91.

3.2.1. Adaptability
The Adaptability Scale (Martin et al., 2012, 2013) has three sub-

scales including cognitive adaptability (3-items), behavioral adapt-
ability (3-items), and emotional adaptability (3-items). These items
have been previously found reliable with US students (Martin et al.,
2017). An example cognitive item was: “I am able to think through a
number of possible options to assist me in a new situation.” An example

Table 2
Model and parameter estimates for Study 1 CFA.

Model Rχ2 df p-Value CFI TLI RMSEA (90%CI) SRMR

CFA 493.717 267 <0.001 0.915 0.905 0.056 (0.048–0.063) 0.063

ENJ IV EV C

ENJ
IV 0.370
EV 0.180 0.595
C 0.413 0.442 0.433
M 3.077 3.902 4.498 4.135
SD 0.642 0.737 0.512 0.699

λ h2 δ

ENJ1 0.762 0.580 0.420
ENJ2 0.790 0.624 0.376
ENJ3 0.372 0.138 0.862
ENJ4 0.851 0.724 0.276
ENJ5 0.629 0.395 0.605
ENJ6 0.610 0.372 0.628
ENJ7 0.806 0.649 0.351
ENJ8 0.544 0.296 0.704
ENJ9 0.666 0.444 0.556
ENJ10 0.435 0.189 0.811
IV1 0.780 0.608 0.392
IV2 0.529 0.280 0.720
IV3 0.753 0.567 0.433
IV4 0.751 0.564 0.436
IV5 0.733 0.537 0.463
EV1 0.723 0.522 0.478
EV2 0.687 0.472 0.528
EV3 0.783 0.613 0.387
EV4 0.442 0.195 0.805
EV5 0.803 0.645 0.355
C1 0.648 0.420 0.580
C2 0.710 0.503 0.497
C3 0.811 0.658 0.342
C4 0.851 0.725 0.275
C5 0.870 0.756 0.244

Note. ENJ = enjoyment; IV = intrinsic value appraisals; EV = extrinsic value
appraisals; C = control appraisals; λ standardized factor loading;
h2 = communality; δ = uniqueness.
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behavioral item: “I am able to seek out new information, helpful people,
or useful resources to effectively deal with new situations.” Lastly, an
example emotional adaptability item: “I am able to reduce negative
emotions (e.g. fear) to help me deal with uncertain situations.” These
items were answered on a 7-point scale ranged from, “strongly dis-
agree” (1) to “strongly agree” (7). The coefficient alpha estimate in this
sample was 0.87.

3.2.2. Academic buoyancy
The Academic Buoyancy Scale consists of four items related to

dealing with every day academic challenges (Martin & Marsh, 2008).
The buoyancy scale as previously been found valid in both US and
English secondary students (Calhoun et al., 2019; Martin et al., 2017;
Putwain & Daly, 2013). An example item was: “I don't let study stress
get on top of me,” and each question was measured on a 7-point scale
ranging from “strongly disagree” (1) to “strongly agree” (7). The
coefficient alpha estimate in this sample was 0.83.

3.3. Data analysis

Data were screened and FIML procedures were again used to handle
small amounts of missing data (< 3% for any single item). Descriptive
statistics and latent correlation estimates were calculated. We used SEM

to investigate relationships between CVTAE constructs and students'
academic buoyancy and adaptability. SEM models were conducted in
Mplus 7.4 using MLR estimation procedures and the fixed factor
method (Little, 2013). We modeled adaptability as a composite latent
variable with three indicators representing its cognitive, behavioral,
and emotional dimensions (Martin et al., 2012). We used the same
criteria from Study 1 to evaluate measurement model fit (Hu & Bentler,
1999; Marsh et al., 2005). The SEM produced a structural model
showing relationships among variables testing CVTAE and an alter-
native model guided by academic buoyancy and adaptability research
(Martin et al., 2013; Martin & Marsh, 2008).

3.4. Results

The top of Table 3 highlights descriptive statistics, latent correlation
estimates, and model fit statistics for model 1 and model 2. Latent
correlation estimates yielded small, positive associations in most cases.
Model 1 and model 2 both met minimum thresholds for CFI and TLI (Hu
& Bentler, 1999; Marsh et al., 2005), however, the BIC value of model 1
was over a thousand units lower than model 2, providing strong support
that model 1 fit better than model 2 (Raftery, 1995). We present in-
formation from both structural models in Fig. 2.

Model 1 represented a direct model of control, value, and enjoyment

b. Model 2

a. Model 1

Fig. 1. Model 1 represents previous research on academic buoyancy and adaptability positioning appraisals and enjoyment as proximal predictors. Double-headed
arrows signify covariance and single-headed arrows signify residual variance. Model 2 represents CVTAE positioning enjoyment as proximal predictor and appraisals
as distal predictors of academic buoyancy and adaptability.
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as predictors of academic buoyancy and adaptability (Fig. 2a). Student
control appraisals produced the strongest relationships with both aca-
demic buoyancy (β = 0.365) and adaptability (β = 0.605) while in-
trinsic value appraisals were not related to either outcome. Extrinsic
value (β =−0.225) was negatively related and enjoyment (β = 0.189)
positively related to academic buoyancy, yet neither was related to
adaptability. Model 2 was used to test the potential mediation of en-
joyment and provides direct and indirect results for each of the causal
relationships. Control (β= 0.146) and intrinsic value (β= 0.418) were
both significant predictors of enjoyment. In addition, control main-
tained a direct relationship with both buoyancy (β = 0.369) and
adaptability (β = 0.606). Lastly, extrinsic value (β = −0.229) main-
tained a direct relationship with buoyancy and not adaptability. En-
joyment shared a positive relationship with buoyancy (β = 0.192) and
no relationship with adaptability. Within model 2, indirect relation-
ships were found from control and intrinsic value to both buoyancy and
adaptability via enjoyment (see Table 4). Both models explained nearly
identical amounts of variance in academic buoyancy (16%) and
adaptability (49%). It appears that model 1 was the better model as the
direct relationships were maintained and the model was more parsi-
monious than the CVTAE mediation model.

4. General discussion

The present studies investigated tenets of CVTAE (Pekrun, 2006,
2017), by taking a closer look at the distinctions and overlap between
student value appraisals and enjoyment. In CVTAE to date there has
been limited consensus on how to conceptualize students' intrinsic and
extrinsic value appraisals (Bieg et al., 2013; Butz et al., 2016; Frenzel
et al., 2007; Goetz et al., 2010; Pekrun et al., 2007) and critical mea-
surement details on this topic have often gone unexamined or un-
reported. Furthermore, potential overlap between intrinsic value ap-
praisals and enjoyment (Eccles, 2005; Pekrun, 2006, 2017) has also
produced ambiguity in CVTAE research although intrinsic value is
theorized as an antecedent to enjoyment, in addition to other emotions.

Findings across the studies supported the separation between stu-
dents' intrinsic and extrinsic value appraisals. Latent factor loadings and
latent construct correlations provided robust evidence for the distinc-
tion of these two value appraisals in Study 1. Our findings align with
the theoretical reasoning and empirical findings of Frenzel et al. (2007),
underscoring relational differences between students' intrinsic and ex-
trinsic appraisals of value. This diverges from Pekrun's (2006, 2017)
theorizing that advocates for the use of a single composite appraisal of

a. Model 1

b. Model 2

Fig. 2. Standardized regression coefficient estimates, explained variance (r2) and residual variance (1 − r2) from both models. Dashed lines signify non-significant
regression paths. ***p < 0.001; **p < 0.01.
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value that includes both intrinsic and extrinsic dimensions in CVTAE
research. Much like SDT (Deci & Ryan, 2000), differentiating between
intrinsic and extrinsic motivation has expanded knowledge of human
behaviors and the environmental factors that impact one's motivation,
the differences in perceived value may expand our ability to understand
how different emotions are formed. This distinction also may have
major ramifications on conceptualizing emotional experiences for
learning, achievement, and well-being.

Overall, research utilizing a one-dimensional value model may be
limiting true investigation into CVTAE related research. If emotions and
their antecedents are being considered in each study, procedures, and
measurement like those of Frenzel et al. (2007) are warranted. In-
vestigation that fails to separate these forms may be muddying the
statistical and theoretical findings regarding emotions and their true
antecedents. Although more research is needed, we recommend that
CVTAE researchers conceptualize intrinsic and extrinsic value apprai-
sals separately to create a more comprehensive and consistent approach
to investigating emotional antecedents within the CVTAE.

Table 3
Model and parameter estimates for Study 2 structural equation models.

Model χ2 Rχ2 df p-Value CFI TLI RMSEA (90% CI) SRMR BIC ΔBIC

Model 1 1191.479 985.508 419 <0.001 0.917 0.908 0.049 (0.045, 0.053) 0.050 38,388.49
Model 2 1228.546 1070.635 450 <0.001 0.911 0.901 0.049 (0.045, 0.053) 0.054 39,487.72 1099.23

ENJ IV EV C B AD

ENJ
IV 0.447
EV 0.125 0.311
C 0.259 0.355 0.478
B 0.252 0.131 −0.033 0.303
AD 0.277 0.324 0.401 0.685 0.548
M 3.002 3.789 4.476 4.159 4.531 5.467
SD 0.628 0.683 0.517 0.675 1.257 0.870

λ h2 δ

ENJ1 0.792 0.627 0.373
ENJ2 0.769 0.592 0.408
ENJ3 0.807 0.650 0.350
ENJ4 0.830 0.688 0.312
ENJ6 0.373 0.139 0.861
ENJ7 0.792 0.627 0.373
ENJ8 0.714 0.510 0.490
ENJ9 0.660 0.435 0.565
ENJ10 0.638 0.407 0.593
IV1 0.733 0.537 0.463
IV2 0.552 0.305 0.695
IV3 0.740 0.548 0.452
IV4 0.694 0.481 0.519
IV5 0.712 0.507 0.493
EV1 0.758 0.574 0.426
EV2 0.763 0.582 0.418
EV3 0.800 0.640 0.360
EV4 0.464 0.215 0.785
EV5 0.808 0.653 0.347
C1 0.705 0.497 0.503
C2 0.737 0.543 0.457
C3 0.783 0.613 0.387
C4 0.810 0.655 0.345
C5 0.804 0.646 0.354
B1 0.640 0.410 0.590
B2 0.806 0.649 0.351
B3 0.766 0.587 0.413
B4 0.754 0.568 0.432
ADC 0.725 0.526 0.474
ADB 0.695 0.483 0.517
ADE 0.599 0.358 0.642

Note. ENJ = enjoyment; IV = intrinsic value appraisals; EV = extrinsic value appraisals; C = control appraisals; B = academic buoyancy; AD = adaptability; λ
standardized factor loading; h2 = communality; δ = uniqueness; ADC = cognitive adaptability; ADB = behavioral adaptability; ADE = emotional adaptability.

Table 4
Study 2 SEM indirect effects for Model 2b.

B (SE) L-95% CI U-95% CI p < 0.05 β

Buoyancy
Con (IND) Enj 0.031 (0.015) 0.001 0.060 Yes 0.028
IV (IND) Enj 0.088 (0.030) 0.030 0.145 Yes 0.080
EV (IND) Enj −0.016 (0.014) −0.043 0.012 No −0.014

Adaptability
Con (IND) Enj 0.019 (0.012) −0.002 0.043 No 0.013
IV (IND) Enj 0.054 (0.029) −0.003 0.110 No 0.038
EV (IND) Enj −0.010 (0.009) −0.028 0.009 No −0.007

Note. ENJ = enjoyment; IV = intrinsic value appraisals; EV = extrinsic value
appraisals; Con = control appraisals; B (SE) = unstandardized beta estimates
and standard errors; L-95% CI = lower bound 95% bootstrap confidence in-
terval; H-95% CI = upper bound 95% bootstrap confidence interval;
β = standardized beta estimate.
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Additionally, evidence from Study 1 demonstrated minimal overlap
between students' intrinsic value appraisals and enjoyment, supporting
CVTAE theorizing about the distinction between these two constructs
(Pekrun, 2006; Pekrun et al., 2002). Importantly, of the 15-items that
measured intrinsic appraisals and enjoyment, 14 produced cross-load-
ings less than 0.10/−0.10 and the latent correlation was approximately
0.40. In other words, student appraisals of the subjective importance of
learning the course content, irrespective of their grade was related to
feelings of enjoyment in class but did not tap the same construct. We are
unaware of previous studies that have addressed the potential overlap
between intrinsic value appraisals and enjoyment with the amount of
transparency that EFA provides in evaluating factor and indicator re-
lationships (Asparouhov & Muthén, 2009).

The distinctness in results between students' intrinsic appraisals and
enjoyment likely reflects our use of measures grounded in CVTAE
(Frenzel et al., 2007; Pekrun et al., 2005). The use of Frenzel's value
measurement tool, grounded in CVTAE, may also explain the relatively
low correlations between factors following the EFA analysis. The tool
intentionally avoids using the word enjoyment in all indicators. The
intentional separation of intrinsic value appraisals and enjoyment can
then be parceled and measured successfully as can be seen within our
findings. However, high correlational relationship in previous research
is likely due to using tools that have failed to make this separations and
likely shared large amounts of variance and theoretical overlap. We
speculate that problematic overlap may occur between these two con-
structs when researchers rely on measures developed outside of CVTAE
like those from Eccles' expectancy-value framework. Thus, overlap is
likely due to the integration of enjoyment into the definition and
measurement of intrinsic value (Eccles, 2005; Wigfield, 1994).

CFA analysis confirmed unique relations between intrinsic value
and enjoyment as well as the distinctness between intrinsic and ex-
trinsic value. Results suggest that measuring one or the other type of
value appraisal may limit researchers' ability to test the proposed
CVTAE antecedents of emotions. In previous research this point is
emphasized and provides caution to using a singular value measure or
focusing on one form or another. Frenzel et al. (2007) found intrinsic
value was related to enjoyment whereas extrinsic value was not but was
related to other emotions under investigation. Although the current
study only focused on enjoyment, findings regarding two dimensions of
value align with the CVTAE theory that would suggest intrinsic forms of
value would align with in-activity emotions like enjoyment or boredom
versus extrinsic value and its relations with outcome emotions like
shame or pride. In other words, intrinsic value is related to, what
Pekrun (2006) labels as in-activity (on going) emotions, irrespective of
performance or outcome, whereas the extrinsic value, outcome-focused,
is driven by emotions linked to outcome experiences. Measuring emo-
tions and their antecedents accurately and grounded in strong theory
are essential for interpreting student experiences. The more accurately
the antecedents of emotions can be measured the more likely we are to
provide appropriate intervention. Further empirical testing of CVTAE's
appraisal-emotion relationships is warranted.

Turning to academic buoyancy and adaptability, the direct model of
control, value, and enjoyment predicting buoyancy and adaptability
(model 1) produced a better overall fit (Raftery, 1995), accounted for
similar amounts of variance, and was more parsimonious as compared
to model 2, which positioned enjoyment as a mediator. Students' con-
trol beliefs were the dominant predictor of both outcomes in model 1,
even while accounting for feelings of enjoyment. Previous studies out-
side of CVTAE consistently highlight a positive relationship between
student control beliefs and academic buoyancy (Collie et al., 2015).
Furthermore, students' extrinsic value appraisals were a negative pre-
dictor of academic buoyancy. Thus, focusing on the importance of the
course outcome may relate to lower reports of dealing with day-to-day
academic challenges effectively. Future research is needed to explore
this issue more thoroughly. However, it is possible that students who
place high value on outcomes such as grades neglect the processes (e.g.,

coping; effort or self-regulation) that allow them to overcome common
academic obstacles (Martin et al., 2013; Martin & Marsh, 2008). Con-
trol played a more prominent role in predicting adaptability and
buoyancy compared to intrinsic and extrinsic value. This was especially
true for adaptability as the control predictor, accounted for the greatest
portion of variance. Within either model, the magnitudes of effect sizes
suggest that other factors not accounted for in this study contribute to
feelings of buoyancy and adaptability. Thus, other potential ante-
cedents need exploring in future studies. CVTAE researchers should
investigate other approaches to disentangle direct and indirect pre-
dictors of students' academic buoyancy and adaptability (Cole &
Maxwell, 2003).

Results from model 2 in Study 2 confirmed differing relations from
intrinsic and extrinsic value with enjoyment. Only students' intrinsic
value appraisals were related to enjoyment of the course. This follows
Frenzel et al. (2007) findings that intrinsic value is a stronger predictor
of students' enjoyment compared to extrinsic value. This makes sense
because enjoyment is an in-activity emotion that focuses students' at-
tention on learning content rather than outcomes such as grades
(Pekrun, 2017). Students' extrinsic value appraisals were not associated
with enjoyment when accounting for intrinsic value appraisals, pro-
viding synergy from Study 1 and offers greater support for the need to
separate both types of value appraisals in future CVTAE studies (Frenzel
et al., 2007). Additionally, intrinsic value did not directly predict either
buoyancy or adaptability. However, enjoyment mediated the relation-
ship between intrinsic value and buoyancy in model 2. This reflects the
theorized relationships between value appraisals, emotions, and out-
comes hypothesized by CVTAE researchers (Pekrun, 2006). Ad-
ditionally, there was partial mediation between control and buoyancy
through enjoyment. However, this finding was rather inconsequential
because both model 1 and model 2 clearly highlighted the pronounced
link between control and buoyancy.

Another aim of this study was to provide further support for
Frenzel's value measure by providing more evidence for separating in-
trinsic value and extrinsic value. We add to the work of Frenzel et al.
(2007) by providing empirical evidence that intrinsic value and en-
joyment represent distinct constructs. Conceptually, Pekrun (2006)
makes the distinction between intrinsic value and enjoyment, yet other
researchers define intrinsic value as a student's enjoyment toward a task
or domain (Eccles, 2005). Frenzel et al. (2007) states that CVTAE im-
plies intrinsic value, as opposed to extrinsic value, as a proximal
antecedent of enjoyment (activity related emotion), thus it was critical
to provide clear evidence that they were unique.

4.1. Limitations and future research

Study limitations include a student sample from a single large uni-
versity in the United States, which may not generalize to other learning
contexts. Therefore, we advocate for future researchers to replicate
results from a variety learning context. Future researchers should ex-
plore the interplay between intrinsic value and extrinsic value apprai-
sals and a comprehensive set of activity- and outcome-emotions (e.g.,
boredom, shame, pride, anxiety, relief). Also, each study was correla-
tional in nature and data were collected at a single time-point, thus,
temporal relationships cannot be established with confidence (Cole &
Maxwell, 2003). In addition, other causal relationships than the ones
hypothesized among the constructs may be possible and tested outside
of CVTAE. In this case, reciprocal relationships cannot be investigated
due the cross-sectional nature of data collection. Longitudinal research
in the future can provide stronger evidence on relationships among
student appraisals, enjoyment, and academic buoyancy and adapt-
ability (Little, 2013). Academic performance data was not collected in
this study but is recommended for future research to explore the re-
lationships between performance, appraisals, and emotions as well.
Lastly, all data was self-reported by the participants and other forms of
data collection may be necessary to corroborate these constructs.
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5. Conclusions and educational implications

Findings from these studies provide meaningful insights about key
appraisal-emotion relationships used in CVTAE research and their re-
lationships with student buoyancy and adaptability. Our results de-
monstrated the need to include yet separate students' intrinsic and ex-
trinsic value appraisals. Furthermore, CVTAE researchers can avoid the
potential overlap between students' intrinsic value appraisals and en-
joyment as long as they make careful considerations about measure-
ment. We recommend that more CVTAE researchers take advantage of
the value scales developed by Frenzel et al. (2007) measuring intrinsic
(domain) value and extrinsic (achievement) value. Intrinsic value
contributed to enjoyment, unlike extrinsic value, setting the stage for a
more comprehensive investigation into the taxonomy of emotions
within the CVTAE framework using a value measure that better suits
the CVTAE theory. Finally, it appears that CVTAE can account for
variance in academic buoyancy and adaptability as long as model
configurations include direct paths with student appraisals.

Our findings suggest that instructors and professors who can facil-
itate positive control appraisals and enjoyment while reducing em-
phasis on achievement outcome (i.e., extrinsic value) are more likely to
promote positive student experiences. We recommend that instructors
and professors place emphasis on helping students develop positive
beliefs about their capabilities. Outlining learning processes that pro-
mote a self-referenced standard of success, focusing on effort regula-
tion, and deep learning strategies that cultivate interest and mastery
while minimizing attention on summative grades (Martin et al., 2017).
Instructors and professors who can create these types of class structures
will advance students' abilities to adapt to change and overcome chal-
lenges (Buric, 2005; Goetz et al., 2008).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.lindif.2020.101910.
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