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ABSTRACT
Inadequate academic functioning among students might be a main cause
of the considerable dropout rates, and well-being and achievement
problems in higher education. Few studies address the role of
motivation for academic functioning. Thus, using Self-Determination
Theory, the main goal of this study was to investigate motivational
determinants of academic functioning among 406 biology students
(mode age 21-25, 69.5% females) from nine higher education
institutions in Norway. Data were collected using an online survey and
analyzed using Structural Equation Modeling. Results show that
teacherś autonomy-support positively predicts autonomous motivation
and perceived competence among the students. In turn, autonomous
motivation and competence positively predicts vitality, and negatively
predicts dropout intentions. Achievement was only predicted by
perceived competence. We recommend that instructors adopt an
autonomy-supportive teaching style, for example by providing a
meaningful rationale when introducing teaching and learning activities,
for students to feel more competent and autonomous in their motivation.
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1. Introduction

Finding ways to optimize students’ academic functioning is an important task for instructors and
higher education institutions alike. Academic functioning is an umbrella term that consists of nega-
tive and positive indicators of studentś academic experience (Bélanger & Ratelle, 2021). A negative
indicator of academic functioning is dropout. Each year, student dropout from higher education is
costing society millions of dollars globally. According to the OECD (2019), institutions spend, on
average, 15 600 USD per higher education student, while the financial return for the society is 112
750 USD for each student graduating. Dropout also has negative impacts on the individual level:
students that drop out of higher education have lower personal finances (2000 USD more in finan-
cial return per year for a graduated individual), poorer social justice, and reduced health in a life-
long perspective compared to students that graduate (Groot &Maassen van den Brink, 2007; Larsen
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et al., 2013; Vossensteyn et al., 2015). The problem is notable: in Norway, 34% of students drop out
completely during higher education and only 49% of the students complete a bachelor and master
degree within the stipulated time (Høgestøl et al., 2017; Statistics Norway, 2019). Furthermore,
approximately 50% of all students change their initial institution, field of study, or transfer to
another institution (Hovdhaugen, 2009). Similar dropout rates are found elsewhere in Europe
and in the United States (McFarland et al., 2019; Vossensteyn et al., 2015). Students might drop
out of higher education for a number of reasons, mainly erroneous educational choices or lack
of motivation (Meens et al., 2018).

Positive indicators of academic functioning consist of psychological well-being and academic
achievement (Bélanger & Ratelle, 2021). Studentś psychological well-being has decreased in recent
years. For example, students in higher education in Norway report that they experienced more
pressure in 2018 compared to 2010, and severe mental health issues among students increased
from 16% to 29% in the same period, causing mental health problems such as low energy, negativity,
and exam anxiety (Knapstad et al., 2018). This suggests that it is necessary to explore and test factors
that improve well-being. Well-being is a multifaceted psychological construct with two main concep-
tualizations, where “feeling good” (hedonic well-being) is contrasted with “doing good” (eudaimonic
well-being) such as acting with agency and develop and master skills (Hope et al., 2019). Vitality is an
aspect of eudaimonic well-being, defined as the experience of feeling energetic and alive (Ryan & Fre-
derick, 1997). Vitality is regarded as an easily accessible marker of well-being (Ryan & Frederick,
1997) and a significant indicator of positive outcomes such as positive affect, higher productivity,
and more resiliency towards stress (Ryan & Deci, 2008). These positive outcomes makes vitality an
important focus for research (León & Núñez, 2013; Ryan & Deci, 2008).

Finally, achievement has been linked to a range of important outcomes (e.g., Schneider & Pre-
ckel, 2017). For example, prior performance is predictive of future achievement (e.g., undergraduate
achievement has been linked to future achievement at the graduate level), hiring decisions, future
salary, and post-educational job performance (Hattie, 2009; Kuncel et al., 2005; Strenze, 2007).
Hence, investigating the causes of achievement is an important task in and of itself.

As above-reviewed, academic functioning is an important area to investigate, and improved under-
standing of the determinants of academic functioning can identify actions and strategies to positively
impact studentś academic experience. Investigating studentś academic functioning from amotivational
lens may be valuable because of its link to adaptive student outcomes (Fourie, 2020; Larsen et al., 2013;
Richardson et al., 2012). However, according toVossensteyn et al. (2015), there is a lack of studies inves-
tigating the role of motivation for academic functioning in higher education. Thus, investigating the
motivational determinants of academic functioning is important for understanding the underlying
mechanism of positive and negative student experiences and outcomes. Thus, the main aim of this
study is to investigate motivational determinants for academic functioning. In the present study, we
operationalize academic functioning as dropout, vitality, and academic achievement.

Through the lens of Self-Determination Theory (SDT; Ryan & Deci, 2017), we investigate moti-
vational determinants of studentś academic functioning. SDT is chosen because it is a broad theory
on human motivation that provides a theoretical account for factors that enhances studentś aca-
demic motivation and competence, and its effect on academic functioning (Deci & Ryan, 2000;
Ryan & Deci, 2017). We propose a motivational model of academic functioning based on SDT
and previous empirical research that consists of three pillars. First, predictors: studentś social sup-
port and individual aspirations. An important source of social support for students in higher edu-
cation is the instructor’s ability to provide support for students’ motivation. Moreover, students
enter higher education with different levels of aspiration which impact motivation. Second,
mediators: instructor support and level of aspiration, in turn, enhances studentś academic motiv-
ation and competence. And third, outcomes: students with a high degree of motivation and com-
petence, in turn, have lower dropout intention, higher vitality, and higher achievement. Integrating
these interlinked motivational determinants in a coherent and theoretical approach is necessary for
understanding academic functioning. Such a coherent understanding of the determinants of
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academic functioning is needed to promote better student outcomes and societal outcomes of
higher education. Figure 1 gives an overview of our model. Below, we provide evidence and theor-
etical justification for the proposed model and hypothesized relations.

1.1 Predictors of Academic Functioning: Instructor Support and Life Aspirations

In our proposed model, we investigate how instructorś support and studentś individual aspirations
influence studentś motivation and competence. In an educational context, the instructor is the
authority that sets the learning atmosphere and either supports or thwarts the studentś motivation
and competence. Within SDT, an autonomy-supportive instructor takes the students’ perspective,
provides students with meaningful choices where possible, informative feedback, optimally challen-
ging learning activities, meaningful rationales, and genuinely cares for the students (Reeve, 2009).

Autonomy-supportive instructors increase studentś autonomous motivation and perceived
competence because they satisfy their basic psychological needs for autonomy, competence, and
relatedness (Ryan & Deci, 2020). For instance, higher education instructors with an autonomy-sup-
portive teaching style increase studentś need satisfaction (Girelli et al., 2018; Jang et al., 2016),
autonomous motivation (Levesque-Bristol & Stanek, 2009; Niemiec & Muñoz, 2019; Waaler
et al., 2013), perceived competence (Guay & Vallerand, 1996; Jeno et al., 2018; Vallerand et al.,
1997), persistence (Guiffrida et al., 2013; Pichon, 2016; Settle, 2011; Trolian et al., 2016), and
psychological well-being (Benita et al., 2014, study 1). Thus, because autonomy-supportive instruc-
tors provide choice and rationale (i.e., support autonomy) and provide informative feedback and
structure (i.e., support competence), we expect that autonomy-support from the instructor will
positively increase studentś autonomous motivation and perceived competence, and be negatively
related to controlled motivation, for learning activities in higher education courses (see Figure 1 for
specific hypothesized relations). Further, due to autonomy-supportive instructors’ ability to provide
scaffolding, acknowledging signs of improvement and mastery, listening to students, being respon-
sive to studentś comments, and caring and relating, we expect that autonomy-support will
indirectly decrease dropout intention, and positively enhance vitality and achievement, mediated
through autonomous motivation and perceived competence.

Another important antecedent of studentś motivation is the studentś individual aspirations.
Within SDT, life aspirations are differentiated between intrinsic (community, contribution, health,

Figure 1. Motivational model of academic functioning and success. Note: The figure depicts the hypothesized relations in our
motivational model. Solid lines indicate positive hypothesized relations. Stippled lines indicate negative hypothesized relations.
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growth, affiliation) and extrinsic (wealth, fame, physical appearance) aspirations (Kasser & Ryan,
1996; Vansteenkiste et al., 2006). Research by Kasser and Ryan (1993, 1996) have shown that placing
importance on intrinsic aspirations, relative to extrinsic aspirations, is positively related to well-
being and negatively related to ill-being. In a longitudinal study, Niemiec et al. (2009) found that
attaining extrinsic aspirations was positively related to ill-being, whereas attaining intrinsic aspira-
tions was positively related to psychological well-being. In a similar vein, Hope et al. (2019) found
that intrinsic aspirations positively predicted changes in well-being across five time points. More-
over, holding intrinsic aspirations, as opposed to extrinsic aspirations, has been found to directly
and indirectly predict persistence and achievement (e.g., Fryer et al., 2014; Jeno et al., 2018; Van-
steenkiste et al., 2004).

Hence, intrinsic aspirations seem to have both direct and indirect relations to beneficial edu-
cational outcomes. Therefore, we expect that intrinsic aspiration will positively and directly predict
autonomous motivation and perceived competence, whereas extrinsic aspiration will positively and
directly predict controlled motivation and negatively predict perceived competence. This is because
intrinsic aspirations are usually pursued for autonomous reasons, whereas extrinsic aspirations are
usually pursued for controlled reasons (e.g., Sheldon et al., 2004). Thus, having intrinsic aspirations,
relative to extrinsic aspirations, is assumed to enhance autonomous motivation and perceived com-
petence because they are inherently need-satisfying, and thus related to interest enjoyment, value,
and feelings of mastery and effectance (Vansteenkiste et al., 2006). This line of reasoning is sup-
ported by SDT and research on university students (Hope et al., 2019; Jeno et al., 2018; Ryan &
Deci, 2017)

Furthermore, we expect that intrinsic aspiration will indirectly reduce dropout intention and
positively influence vitality and achievement, through the effect of autonomous motivation and per-
ceived competence. In contrast, we expect that the positive effect of extrinsic aspiration on dropout
intention, and the negative effect on vitality and achievement, through the effect of controlled
motivation. This is because students pursuing intrinsic aspirations, relative to extrinsic aspirations,
are energized by satisfaction of the need for autonomy, competence, and relatedness, which accord-
ing to SDT is necessary for psychological well-being and growth, and optimal functioning (Ryan &
Deci, 2017). Hence, a student with intrinsic aspirations for studying, will more likely have auton-
omous reasons for studying biology and feel more competent at it, which in turn manifest as less
dropout intentions, more vitality, and higher achievement outcomes.

1.2 Autonomous Motivation and Perceived Competence, and its Relation to Academic
Functioning

According to SDT, motivation is depicted as a continuum ranging from highly controlled to highly
autonomous (Ryan & Deci, 2017). Controlled motivation refers to behaviors done out of external or
internal pressure. Controlled motivation encompassed external regulation (undertaking activities
purely for rewards or avoidance of punishments) and introjected regulation (undertaking activities
out of internal pressures like shame, guilt, or pride). In contrast, autonomous motivation refers to
behaviors done out of personal endorsement, volition, and choice. Autonomous motivation encom-
passes identified regulation (activities done out of value of the activity), integrated regulation
(activities done out of value, and in congruency with other core values and interests), and intrinsic
motivation (activities done out of inherent interest and enjoyment). Moreover, SDT suggests that
perceived competence, when measured as a motive and belief, is important for studentś academic
functioning (Patrick & Canevello, 2011). That is, measuring perceived competence (perceiving hav-
ing necessary skills to perform an action or activity) within a specific context, in addition to measur-
ing autonomous motivation, is important in order to understand the reason for doing an activity
(controlled vs autonomous motivation) and the belief for performing the activity (perceived com-
petence) (Patrick & Canevello, 2011; Ryan & Deci, 2006). In the present study, we include auton-
omous and controlled motivation, and perceived competence as mediators in our model.
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Research within SDT has found positive outcomes for studentś autonomous motivation and per-
ceived competence. For example, a recent meta-analysis found that more autonomous types of
motivation, compared to controlled forms of motivation, are consistently related to positive out-
comes such as achievement, less dropout intentions, engagement, and study effort (Howard
et al., 2021). Similar studies have been found in individual studies. In a representative sample of
biology students in Norway, Jeno et al. (2018) found that autonomous motivation and perceived
competence uniquely and positively predicted achievement, and negatively predicted dropout
intention. Girelli et al. (2018) found similar results for academic adjustment and dropout intention.
Moreover, across two studies, Litalien et al. (2017) found that autonomous motivation positively
predicted satisfaction with studies and negatively predicted dropout intention and ill-being. In
sum, research on the positive effect of autonomous motivation and perceived competence, and
the negative effect of controlled motivation consistently predicts dropout and achievement, in
line with assumptions of SDT (e.g., Lavigne et al., 2007; Vallerand & Bissonnette, 1992). Due to
autonomous motivation and perceived competence being related to interest, enjoyment, personal
importance, and mastery, as opposed to controlled motivation, we reason that autonomous motiv-
ation and perceived competence can protect against dropout (Respondek et al., 2017) and increase
vitality and achievement (Brahm et al., 2017; Ryan & Frederick, 1997). Hence, we expect that auton-
omous motivation and perceived competence will reduce dropout intention and enhance vitality
and achievement. In contrast, controlled motivation is expected to increase dropout intention
and lower vitality and achievement.

1.3 The Present Study

In sum, our motivational model is based on the theoretical assumptions of SDT in which we
investigate both social support (i.e., instructor autonomy-support) and individual aspirations
(i.e., intrinsic vs extrinsic aspirations), and mediators (autonomous motivation and perceived
competence vs. controlled motivation), on academic functioning (dropout, vitality, and achieve-
ment). There have been studies investigating aspects of motivation and academic functioning in
higher education, but they are few. Thus, we extend previous research in several important
ways. First, in contrast to other studies (e.g., Guay & Vallerand, 1996; Hope et al., 2019; Val-
lerand et al., 1997) we investigate a more comprehensive SDT-based model by not only includ-
ing the social support, but also individual characteristics such as life aspirations, as antecedents
of autonomous motivation and perceived competence. This is important in order to under-
stand the underlying factors that account for studentś autonomous motivation and perceived
competence. Further, as opposed to Jeno et al. (2018), Hardre and Reeve (2003), and Meens
et al. (2018), we include vitality as a measure of well-being in addition to dropout intention
and achievement. This is an important extension of the literature because it allows us to under-
stand simultaneously the effects different motivational determinants have on academic
functioning.

2. Methods

2.1 Participants and Procedures

The participants comprised 406 (69.5% females) biology students in Norwegian higher education.
Response rate for this study was 23.7%. All students in Norway studying general biology were asked
to participate. This includes a total of nine higher education institutions. The sample is thus nation-
ally representative for biology students in Norwegian higher education. Age was reported in 5 cat-
egories, 20 and below (5.9%), 21–25 (62.5%), 26–30 (19.4%), 31–35 (6.1%), and above 35 (5.9%)
years of age. The use of categories ensured anonymity for the participants. Students were studying
either for a Bacheloŕs degree (65.6%) or a Masteŕs degree (34.4%).

SCANDINAVIAN JOURNAL OF EDUCATIONAL RESEARCH 5



Students were contacted to participate one month after the spring semester had commenced
(approximately in mid-February). This was done to ensure that the students had become
acquainted with the course and the course instructors. All measures were self-reported by students
and collected at this time-point, except the achievement variable which was collected by the end of
the semester (approximately at the end of June), and which is an objective measure of studentś
biology achievement. Permission to conduct our study was granted by the Norwegian Centre for
Research Data (NSD). Principals of all institutions that offer higher biology education in Norway
were asked whether they allowed their students to participate in our study. All institutions agreed
to participate. Student emails were collected from each institution and surveys were distributed
online. Student participation was voluntary, and they were given the opportunity to withdraw at
any time. Students were given the possibility to win one of two tablets, otherwise, no compensation
was offered. The questionnaire was written in both Norwegian and English to increase the number
of potential participants. See Appendix 1 for an overview of the items for each measure. Conven-
tional procedures were followed to ensure that the translation procedure was done appropriately
(see Hole et al., 2016).

2.2 Measures

2.2.1 Autonomy Support
The 6-item Learning Climate Questionnaire (LCQ; Williams et al., 1996) was used to measure stu-
dentś perception of autonomy-support from their instructors. The students responded on a rating
scale ranging from 1 (strongly disagree) to 7 (strongly agree). Item examples are “I feel understood
by my lecturers” and “My lecturers encourage me to ask questions”. McDonaldśs omega estimate of
reliability in this study was ω = .92.

2.2.3 Life Aspirations
Studentś life aspirations for starting their study were measured with a short 6-item version of the
Aspiration Index (Kasser, 2019; Kasser & Ryan, 1993). Students were asked to rate how important
the following reasons were for studying biology. Three items measured intrinsic aspiration (“To
help the environment”), and three items measured extrinsic aspiration (“To be a wealthy person”).
Participants responded on a 7-point rating scale ranging from 1 (not at all) to 7 (very). The McDo-
naldśs omega for intrinsic and extrinsic aspiration were ω = .90 and ω = .83, respectively.

2.2.4 Motivation
The 12-item Learning Self-Regulation Questionnaire (SRQ-L; Black & Deci, 2000; Williams & Deci,
1996) was used to measure studentś motivation. The questionnaire asked three stems for why stu-
dents engage in different learning-related activities. Students responded on either autonomous (“I
will participate in biology courses because a solid understanding of biology is important for me”) or
controlled (“I will participate in biology courses because others may think badly of me if I do not”)
reasons for participating in different biology learning-related activities and attending biology
courses. Responses were made on a 7-point rating scale ranging from 1 (not all true) to 7 (very
true). McDonaldśs omega for autonomous and controlled motivation in this study were ω= .80
and ω = .80, respectively.

2.2.5 Perceived Competence
Four items from the Perceived Competence Scale (PCS; Williams & Deci, 1996) were employed to
measure students’ competence for learning biology. An example item is “I feel confident in my abil-
ities to learn biology”. Students responded on a 7-point rating scale ranging from 1 (not at all true)
to 7 (very true). McDonaldśs omega for perceived competence was ω = .94.
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2.2.6 Dropout Intention
Three items were used to capture studentś dropout intention (e.g., “I often consider dropping out of
my courses”). The scale was adapted from Hardre and Reeve (2003) and Jeno et al. (2018). Respon-
dents answered on a 7-point rating scale ranging from 1 (strongly disagree) to 7 (strongly agree).
McDonaldśs omega level for dropout was ω = .71.

2.2.7 Vitality
We employed three adapted items from the Subjective Vitality Scale (SVS; Ryan & Frederick, 1997)
to measure the state of studentś vitality when at the university. Students responded on a 7-point
rating scale ranging from 1 (not at all true) to 7 (very true). Two item examples are “I feel alive
and vital” and “I look forward to each new day”. McDonaldśs omega for vitality was ω = .92.

2.2.8 Achievement
To assess studentś achievement, we collected studentś end of semester grades in biology. Students
were asked to provide their student identification or personal number to collect their end of seme-
ster grades. Studentś identifiable data were deleted after collecting their grades. In instances where
students had multiple biology courses, we used an average. Of 406 participants, 144 (35.4%) allowed
us to retrieve their grades. Studentś grades ranged from E (fail) to A (highest score). We converted
these letter grades to numbers, 1–6, for analysis purposes.

2.3 Analytical Strategy

All analyses were performed using the statistical software R (R Core Team, 2018). Data preparation
and descriptive analyses were performed through the following packages “psych” (Revelle, 2018),
“car” (Fox & Weisberg, 2011), “summarytools” (Comtois, 2020), “memisc” (Elff, 2019), “multicon”
(Sherman, 2015), “apaTables” (Stanley, 2018), and “semPlot” (Epskamp, 2019).

The R-package “lavaan” (Rosseel, 2012) was used to analyze the scale of each factor structure
through confirmatory factor analysis (CFA) and also to test the proposed structural equation
model (SEM). Conventional model fit criteria were used to evaluate the appropriateness of the
model (Hu & Bentler, 1999). Specifically, a non-significant chi-square test (Schermelleh-Engel
et al., 2003), comparative fit index (CFI), tucker-lewis index (TLI) and incremental index of fit
(IFI) values above .90, and root mean square error of approximation (RMSEA) and standardized
root mean square residual (SRMR) below .08. Model misspecification was done by evaluating
large Lagrange Multiplier in which larger numbers reflect “drop in overall chi-square if a particular
parameter would be freely estimated in a subsequent trial”, and re-specifying a new model (Byrne,
2016). We followed a theoretical approach for model specification, not a statistical approach (Kline,
2011).

Finally, missing data were handled by using the full information maximum likelihood (FIML)
approach (Byrne, 2016). The FIML approach is the least biased and most efficient and consistent
approach to handling missing data compared to other approaches, and thus recommended within
the SEM framework (Byrne, 2016).

It is important to note that in the present study, despite using SEM, the causal representation of
our model is based on theoretical assumptions, prior empirical studies, and our research design,
without proving causality (Bollen & Pearl, 2013). All our variables are cross-sectional and latent
in nature, except achievement which is a manifest variable collected prospectively.

3. Results

Results from the descriptive analyses along with correlations of the variables are shown in Table 1.
Significant correlations are all in the expected direction. Specifically, autonomy-support, perceived
competence, and vitality are positively correlated with achievement. Also, autonomy-support,
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Table 1. Means, standard deviations, and correlations with confidence intervals for study variables.

Variable n M SD 1 2 3 4 5 6 7 8

1. Autonomy support 329 4.76 1.11
2. Intrinsic aspiration 355 5.44 1.33 .10

[−.01, .21]
3. Extrinsic aspiration 354 2.59 1.33 −.13* .01

[−.23, −.02] [−.10, .11]
4. Perceived competence 311 5.61 1.13 .24** .11 −.13*

[.13, .34] [−.00, .22] [−.24, −.02]
5. Autonomous motivation 311 6.01 0.90 .26** .36** −.00 .18**

[.15, .36] [.26, .45] [−.11, .11] [.07, .29]
6. Controlled motivation 311 3.74 1.06 −.02 .00 .28** −.15** .24**

[−.13, .09] [−.11, .11] [.18, .38] [−.26, −.04] [.13, .34]
7. Dropout intentions 290 1.80 1.15 −.22** −.13* .11 −.35** −.26** .12*

[−.32, −.10] [−.24, −.01] [−.00, .23] [−.45, −.24] [−.36, −.14] [.01, .24]
8. Vitality 290 4.67 1.53 .33** .25** −.20** .31** .30** −.13* −.43**

[.23, .43] [.14, .36] [−.31, −.09] [.20, .41] [.19, .40] [−.24, −.02] [−.52, −.33]
9. Achievement 144 4.72 0.98 .19* −.14 −.11 .23** .13 .08 −.10 .20*

[.03, .34] [−.30, .02] [−.27, .05] [.07, .38] [−.03, .29] [−.08, .24] [−.26, .06] [.04, .35]

Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation. * indicates p < .05. ** indicates p
< .01.
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intrinsic aspiration, perceived competence, and autonomous motivation are positively correlated to
vitality, whereas extrinsic aspiration and controlled motivation are negatively related to vitality.
Finally, controlled motivation is positively related to dropout intention, whereas autonomy-sup-
port, intrinsic aspiration, perceived competence, and autonomous motivation are negatively related
to dropout intention.

Given that a minority (35.4%) of the students allowed us to retrieve their grades, we tested for
mean difference between students who provided grades and students who did not. We recoded our
achievement variable and coded 0 (n=262) for missing values and 1 (n=144) for grades. Several t-
tests were run to test for mean differences on our study variables. Results from the comparison
between students who provided grades and students who did not show that all tests were non-sig-
nificant for autonomy support, t(302) =−1.42, p = .15, 95% CI [−0.41, 0.06], intrinsic aspiration, t
(324) =−1.57, p = .11, 95% CI [−0.50, 0.05], extrinsic aspiration, t(300) =−1.32, p = .18, 95% CI
[−0.47, 0.09], perceived competence, t(303) =−1.55, p= .12, 95% CI [−0.45, 0.05], autonomous
motivation, t(308) =−0.93, p = .35, 95% CI [−0.27, 0.09], controlled motivation, t(291) =−0.42,
p = .66, 95% CI [−0.29, 0.18], dropout intentions, t(287) = 0.49, p = .61, 95% CI [−0.19, 0.33], or
vitality, t(287) = 0.92, p = .35, 95% CI [−0.18, 0.51], indicating that the cohort who provided grades
were representative of the full sample. Hence, we retained the achievement variable for subsequent
analyses. Furthermore, as can be seen from Table 1, our data has some missing in all of our
variables.

Results from our overall measurement model fit the data adequately, χ2(499) = 984.71, CFI = .91,
TLI = .90, IFI = .91, RMSEA = .05 [.05, .06], SRMR = .06. Next, we tested our hypothesized SEM-
model. Our initial full hypothesized model produced unsatisfactory model fit, χ2(539) = 1194.16,
CFI = .90, TLI = .89, IFI = .90, RMSEA = .05 [.05, .06], SRMR = .08. Modification indices suggested
omitting one item from the autonomous motivation subscale (“because I think lecturers seems to
have insight about how to learn the material”) due to low inter-item correlations, and to covary the
residuals of two items from the controlled motivation subscale (item 5 “because a good grade in
biology will look good in my diploma/degree” and item 6 “because I want other people to see
that Ím intelligent”). These items measure the “pride/self-esteem” aspect of introjected regulation
(controlled motivation), and similar covariation between residuals has been found in similar studies
(Evans & Bonneville-Roussy, 2016; Jeno et al., 2018). Our respecified model produced satisfactory
model fit, χ2(505) = 910.06, CFI = .92, TLI = .91, IFI = .92, RMSEA = .05 [.04, .05], SRMR = .07.
When comparing the models, our respecified model has significantly better model fit, χ2-diff =
184.1(34), p < .001, compared to our baseline model. See Appendix 2 for an overview of the
study items and the associated factor loadings.

Our respecified model accounts for 26%, 25%, and 10% of the variance in dropout intention,
vitality, and achievement, respectively. See Figure 2. Specifically, we find that autonomy-support
positively and directly predicts perceived competence and autonomous motivation. Further,
autonomy-support positively and indirectly predicts vitality and achievement via perceived com-
petence, and negatively predicts dropout intention via perceived competence. Similarly, auton-
omy-support positively and indirectly predicts vitality via autonomous motivation, and
negatively and indirectly predicts dropout intention via autonomous motivation. Extrinsic aspira-
tion negatively and directly predicts perceived competence, and positively predicts controlled
motivation. An indirect effect was found for extrinsic aspiration on vitality, through controlled
motivation. For intrinsic aspiration, we found a direct and positive effect on autonomous motiv-
ation, and an indirect and positive effect on vitality via autonomous motivation, and an indirect
and negative effect on dropout intentions via autonomous motivation. Vitality is positively pre-
dicted by perceived competence and autonomous motivation, and negatively predicted by con-
trolled motivation. For dropout intention, we find that both perceived competence and
autonomous motivation are negative predictors. Finally, we find that perceived competence
enhances achievement. Results of the indirect effects are presented in Table 2.
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4. Discussion

The main aim of this study was to investigate motivational determinants of studentś academic func-
tioning in higher education based on Self-Determination Theory (SDT). The results from our struc-
tural equation model partially support our line of reasoning. We found some support that our
predictor variables and mediating variables were indirectly and directly related to our indicators
of academic functioning.

According to SDT, when instructors provide students with choice, informative feedback, mean-
ingful rationales, and opportunities for self-initiation, students becomes more autonomous in their
motivation, and experience more competence and mastery (Ryan & Deci, 2017). This is presumably
due to instructorś support for the basic needs for autonomy, competence, and relatedness. Our
results are in line with this assumption. That is, we found that students who perceived their instruc-
tors as autonomy-supportive, reported higher autonomous motivation and perceived competence.

Table 2. Indirect effects.

Predictor variable Mediating variable Dependent variable β 95% CI

Autonomy-support Perceived competence Achievement .06* .01, .11
Autonomy-support Perceived competence Vitality .08** .02, .14
Autonomy-support Perceived competence Dropout intention −.06** −.11, −.02
Autonomy-support Autonomous motivation Achievement .004 −.05, .06
Autonomy-support Autonomous motivation Vitality .10*** .06, .24
Autonomy-support Autonomous motivation Dropout intention −.09** −.13, −.03
Intrinsic aspiration Autonomous motivation Achievement .01 −.06, .07
Intrinsic aspiration Autonomous motivation Vitality .16*** .10, .27
Intrinsic aspiration Autonomous motivation Dropout intention −.15*** −.15, −.05
Extrinsic aspiration Perceived competence Achievement −.04 −.05, .004
Extrinsic aspiration Perceived competence Vitality −.03 −.07, .002
Extrinsic aspiration Perceived competence Dropout intention .04 −.00, .05
Extrinsic aspiration Controlled motivation Achievement .05 −.01, .08
Extrinsic aspiration Controlled motivation Vitality −.06* −.12, −.01
Extrinsic aspiration Controlled motivation Dropout intention .05 −.001, .06
Note: Standardized regression coefficients along with 95% confidence interval.
*indicates p < .05.
** indicates p < .01.
*** indicates p < .001.

Figure 2. Final structural equation model (SEM) of the proposed motivational model. Note: For clarity, we omitted the factor
loadings from the measurement model. All paths are standardized estimates. Explained variance is shown as R2 for endogenous
variables. Solid lines indicate positive relations, whereas stippled lines indicate negative relations. Thicker arrows indicate stron-
ger relationships between variables. * indicates p < .05, ** indicates p < .01, *** indicates p < .001.
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In contrast to our expectation, autonomy-support remained unrelated to controlled motivation.
This was unexpected given that we reasoned that autonomy-supportive teaching style would pro-
vide the necessary nutriments for students to internalize why a learning activity is important or
valuable, which may help the student become less controlled and more autonomous in their motiv-
ation (Deci et al., 1994; Ryan & Deci, 2017). Future studies needs to investigate if autonomy-support
is solely the driver of autonomous motivation, whereas controlling teaching style is related to con-
trolled motivation, which would be in accordance with the dual process model within SDT, or if
these processeś cross-load (Jang et al., 2020).

Results from our model further suggests that intrinsic and extrinsic aspiration have differential
effect on autonomous and controlled motivation. Specifically, we found that intrinsic aspiration
predicted autonomous motivation, and that extrinsic aspiration negatively predicted perceived
competence and positively predicted controlled motivation. This finding renders support to the
notion that intrinsic aspirations are pursued for autonomous reasons and, conversely, that extrinsic
aspirations are done for controlled reasons (e.g., Vansteenkiste et al., 2010). In contrast to our
expectation, however, intrinsic aspiration was unrelated to perceived competence. While extrinsic
aspiration was negatively related to perceived competence, it was unexpected that intrinsic aspira-
tion was unrelated given that we reasoned that intrinsic aspiration is inherently related to psycho-
logical need satisfaction. However, there might be other drivers that supports studentś perceived
competence that are not characterized by intrinsic aspirations. For instance, structure, feedback,
and optimal challenges may be stronger enhancers of perceived competence (Deci & Moller,
2005) than intrinsic aspirations such as personal growth, community, and health.

Our findings further suggests that the indirect effect of intrinsic aspiration on academic func-
tioning seems more predictive than extrinsic aspiration. That is, intrinsic aspiration seems to
explain more variance in academic functioning (i.e., dropout intentions and vitality) than extrinsic
aspiration. Furthermore, our findings suggest that we can expect lower dropout intentions and
higher degrees of vitality, to the extent that studentś motivation is autonomous. These findings
are in line with the general tenet that the content (i.e., intrinsic vs extrinsic) of the aspiration stu-
dents pursue, is predictive of mental health and lack of dropout due to the satisfaction of the basic
needs for autonomy, competence, and relatedness (e.g., Fourie, 2020; Guiffrida et al., 2013). How-
ever, neither aspirations seem to account for studentś achievement. There might be other dynamics
that accounts for achievement in higher education that is not predicted for by life aspirations. For
instance, type of exam evaluation, teaching activities, studentś learning strategies, and peer collab-
oration (Biggs & Tang, 2011; Dunlosky et al., 2013; Schneider & Preckel, 2017), might be more pre-
dictive of achievement.

As expected, our mediating variables (i.e., autonomous motivation and perceived competence)
were negatively associated with dropout intention. These findings corroborate SDT (Ryan & Deci,
2017) and previous findings that suggest that autonomous motivation is negatively related to drop-
out (e.g., Larsen et al., 2013; Rump et al., 2017). These findings suggest that when studentś motiv-
ation and beliefs are characterized by interest, enjoyment, personal value, and mastery and
confidence, they are less likely to report intentions of leaving their education because the reason
for studying is endorsed and personally chosen by themselves. In contrast to our expectation, con-
trolled motivation remained unrelated to dropout intention in our model. One explanation to this
might be the nature of controlled motivation. Controlled motivation is characterized by external or
internal pressure. Hence, when the environment forces you to study a degree because of a future
reward or career opportunity (external regulation) or because your parents expect you to have a
degree (introjected regulation), you might persevere with the education (no dropout intention)
but might have less optimal experience at the university (less vitality). These underlying motiva-
tional forces and emotional experiences seems also to lead to mixed results on the impact of con-
trolled motivation on dropout (Jeno et al., 2018; Koestner & Losier, 2002; Lavigne et al., 2007;
Renaud-Dubé et al., 2015). These different motivational dynamics are important for the phenom-
enology of the students, because despite no dropout intention when their motivation is fueled by
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controlled motivation, their experiences at the university might be characterized by less energy and
aliveness. This is what we found in our model and would be interesting to replicate in a more longi-
tudinal design.

Relatedly, despite personal and societal costs associated with dropout, some dropout is healthy
and may be personally endorsed by the students. That is, if a student chooses to leave the institution
autonomously, we would predict that this would be associated with less personal conflict and guilt.
In some cases, it might even be positive for the student, as a dropout sometimes is a change to a
study or institution in more accordance with the student’s own interests. Such cases have still, how-
ever, a societal cost. However, a student may leave the institution by controlled reasons, for instance
out of external pressure (e.g., no financial support) or introjection (parents conditional regard
depends on the student starting a different education), which we would expect to be detrimental
for well-being. For instance, Hovdhaugen (2009) found that the reasons for sector dropout were
different from the reasons for changing path. Sector dropout correlated with students’ background,
such as gender and parents’ educational level, while changing path of study correlated with edu-
cational goals and reasons for entering higher education. Thus, further studies need to unpack
these dynamics to understand the autonomous and controlled reasons for dropping out.

The results of our model show that autonomous motivation and perceived competence were
positively related to vitality, and negatively explained by controlled motivation, as expected.
These findings are in line with SDT that suggests that more volitional and personally important
reasons for studying manifest as more energy and less depletion (Ryan & Deci, 2008). This differ-
ential effect of forms of motivation on vitality seems to be consistent across the literature (Howard
et al., 2021). That is, performing a learning activity out of intrinsic motivation or identified regu-
lation is more associated to wellness, and thus vitality, than performing an activity out of external
regulation or introjected regulation (Koestner & Losier, 2002). Additionally, feeling competent at
doing the activity, positively contributes to experiencing vitality.

Finally, only perceived competence was uniquely associated with achievement. In contrast to our
reasoning, autonomous and controlled motivation remained unrelated to achievement. It appears
that in the context of biology education, perceived competence is more necessary for achievement
than autonomous motivation. Similar results have been found by Jeno et al. (2018). These findings
are in contrast to other SDT-based research that consistently finds that autonomous motivation is
crucial for achievement (Guay & Bureau, 2018; Guay & Vallerand, 1996). However, these previous
studies have not measured a comprehensive model of academic functioning, and more studies are
needed to test a full SDT-based model on academic functioning, to conclude if perceived compe-
tence is the sole contributor of academic achievement.

4.1 Limitations

There are several limitations that are worth discussing when interpreting the results. First, our study
is correlational, and despite using SEM, which provides the opportunity to test causal relations
based on theoretical propositions, the data are cross-sectional in nature. We collected the studentś
prospective achievement in their biology courses, which provides us with a refined interpretation of
the relationship between motivation and achievement. Furthermore, using theory, empirical
studies, and research design to inform a causal model to fit the data is better when using cross-sec-
tional data (Bollen & Pearl, 2013). However, no causal inferences can be made. Future studies
should test these relations in a longitudinal design. That is, to investigate if an autonomy-supportive
environment and level of aspiration predicts sustained autonomous motivation and perceived com-
petence and leads to reduced dropout rates, higher levels of vitality and achievement.

Second, we had missing values in our measured variables, especially for the achievement vari-
able. This may be due to the online survey format which has been shown to have lower response
rates (Nair & Adams, 2009). Furthermore, only 35% of the students allowed us to retrieve their
grades. However, we found no significant difference in our study variables between students who
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provided us with their grades and students who did not. Hence, our decision to retain achievement
in the model seems appropriate. Since we cannot be sure that the students who provided grades are
representative of the full cohort, we still recommend interpreting the results of this variable with
care. Moreover, future investigations with larger sample sizes are needed to provide validity for
our model and the ability to generalize to larger and other populations.

Third, our study employed dropout intention as opposed to actual dropout. This limits our abil-
ity to infer causality. Intention to drop out, as opposed to actual dropout, was chosen due to meth-
odological issues related to measuring actual dropout. For instance, program dropout (leaving the
program for another program within the institution) may not be considered dropout for the insti-
tutions, as opposed to institutional dropout (leaving an institution for another), which may be of
concern for the institution but not for the student (e.g., Hovdhaugen, 2009). However, sector drop-
out (leaving higher education altogether) may be problematic for the student, in addition to the
institution(s). Such fine-grained analyses are complex and require strict operationalization of drop-
out (e.g., leaving the sector and not returning to an educational program within five years). In con-
trast, dropout intention is a subjective measure of the studentś indication of studentś willingness
and experience of dropping out (Ajzen, 1991). Moreover, measurement of intentionality has proven
to predict actual behavior (Armitage & Conner, 2001; Hagger & Chatzisarantis, 2016). Hence, our
strategy was deemed appropriate for the purpose of our study.

Fourth, due to space constraints in our survey, some of our scales (e.g., aspiration and vitality)
were shorter than recommended in the original scales (e.g., Kasser, 2019; Ryan & Frederick, 1997).
Despite this limitation, we found good statistical support for retaining the scales in our model, i.e.,
satisfactory Omega scores and acceptable model fit along with standardized loadings. Furthermore,
for both autonomous motivation and controlled motivation, we had to remove an item and covary
the residual between two items, respectively. In the instance of controlled motivation, both items
measure the “approach” side of introjection. Hence, it could be argued that measuring controlled
motivation (and autonomous motivation), which contains both external regulation and introjected
regulation, is problematic because it may oversimplify the motivational continuum suggested by
SDT (e.g., Howard et al., 2017). In order to investigate each motivational regulation in detail, we
recommend future studies to employ bifactor exploratory SEM with each individual regulation
as mediators (Howard et al., 2018) or person-centered approaches (Abós et al., 2018).

Finally, despite testing a comprehensive model of academic functioning, we acknowledge the
possibility of including other important factors that might account for the unexplained variance in
our dependent variables (e.g., personality, socio-economic status, learning strategies), or including
more indicators of academic functioning such as school satisfaction, academic engagement, and aca-
demic burnout (Bélanger & Ratelle, 2021). We recommend future studies include such predictors and
outcomes in their model to further test how these interact with our motivational constructs.

4.2 Practical Considerations

Practical recommendations to instructors and institutions in higher education emerge from our
study. First, it is important to consider studentś life aspirations when entering higher education.
Students may differ in their relative priority of intrinsic (community) or extrinsic (wealth) aspira-
tions. Because our findings indicate that intrinsic aspirations are more conducive to academic func-
tioning, we recommend framing recruitment, course expectations, teaching activities, assignments,
and learning outcomes using intrinsic aspirations, as opposed to extrinsic aspirations (Vansteen-
kiste et al., 2009), for example, by emphasizing personal growth instead of financial success. More-
over, institutions can support students by framing intrinsic reasons for why and how a particular
education relates to intrinsic aspirations.

Second, we encourage instructors to adopt an autonomy-supportive teaching style, for example
by providing a meaningful rationale when introducing teaching and learning activities and encou-
rage students to participate in course design. Our study shows that this may increase studentś
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autonomous motivation and perceived competence, which in turn decreases dropout intention and
increases well-being. Additionally, it is important to listen to students’ concerns, provide choice in
teaching, learning, and assessment activities, and to provide scaffolding and appropriate feedback to
facilitate feelings of competence. Recent research suggests that active learning may be a pathway to
facilitate autonomous motivation and perceived competence, if provided in an autonomy-suppor-
tive way (Levesque-Bristol et al., 2019). Similarly, Hovdhaugen (2009) found that active partici-
pation prevented dropout.

Studyingmay involve high workload and demands that could be perceived as draining, but this can
be counterbalanced by subject interest, enjoyment, and relevant content and work forms (Jensen et al.,
2018), and by students being engaged in and identifying with their choice of study (Herrmann et al.,
2017). Broadly, our results support the theoretical constructs we posited in our study design and can
be a substantial contribution towards untangling the multifaceted effects that explain students’ aca-
demic functioning. Specifically, perceived competence and autonomous motivation are both impor-
tant for increasing vitality and decreasing dropout – but they emerge from different paths (teacher
support vs intrinsic aspirations). Supporting both are important for improving academic functioning.
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