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ABSTRACT
Background:  While study approaches have been directly associated with students’ academic 
performance, learning environment factors may play a more indirect role. The aim of this study 
was (i) to assess learning environment factors as predictors of students’ average exam grades, and 
(ii) whether study approaches mediated associations between learning environment factors and 
exam grades.
Methods:  Three annual surveys (2017–2019) yielded data from a total of 263 Norwegian 
occupational therapy students. Learning environment factors were assessed with the Course 
Experience Questionnaire, and the Approaches and Study Skills Inventory for Students were used 
to assess study approaches. Linear regression analyses and mediation analyses were performed.
Results:  Higher levels of ‘student autonomy’ were directly associated with lower averaged grades 
whereas higher levels of ‘appropriate workload’ were associated with higher averaged grades. 
There were statistically significant total indirect effects of ‘clear goals’ and ‘appropriate workload’ 
on grades; these effects occurred through the study approach variables. However, all learning 
environment variables showed one or more relationships with academic performance that was 
mediated by study approach variables.
Conclusion:  Learning environment variables appear to be complexly associated with academic 
performance, both directly and indirectly.

Introduction

Academic performance, commonly expressed through 
exam grades, denote students’ level of competence 
acquired in a study course or program. While grades 
may serve as a crude form of feedback on students’ 
learning process [1], they also ultimately serve as means 
to inform future employers about a student’s compe-
tence in relation to others’ in a competitive labour mar-
ket [2]. Thus, ambitious students often strive for good 
grades—for short term personal gratification, for the 
work opportunities they may give rise to in the future, 
or for variations of these and other reasons.

Stable background factors, such as intelligence and 
personality traits [3] as well as socioeconomic status 
[4], have been shown to be consistently associated 

with students’ academic performance across fields of 
study. In addition, promoting equal chances in the 
education system for students of differing social back-
grounds is crucial for sustainable development [5]. 
However, to help students succeed in higher educa-
tion, educators need to address the modifiable factors 
at play that contribute to shape students’ learning. In 
the terminology introduced by Biggs’ [6], these con-
stitute the ‘process’ factors and include, in the broad-
est of terms, the students’ own attitudes, strategies, 
and behaviours related to the studies, as well as teach-
ing and curricular strategies that serve to support or 
hinder the students’ learning.

In relation to student factors, ‘approaches to study-
ing’ denote the existence of different patterns of 
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attitudes, strategies and behaviours related to learning 
and studying [7,8]. The deep approach is used by stu-
dents who, driven by theoretical interest, seek to make 
personal sense of what they study, and understand the 
way different ideas relate to one another. Conversely, 
the surface approach is used by students who may be 
hung up on details and unable to grasp how ideas are 
connected—the bigger picture is lost to students rely-
ing on surface study behaviours. A third approach, 
the strategic approach to studying, denotes the 
well-organised behaviours of self-directed students 
who are driven by ambition to get good grades and 
who know what it takes to get them. While few would 
rely solely on one approach to studying, most stu-
dents may lean more strongly towards one approach 
than others, with varying outcomes [7].

A multitude of studies have found that students’ 
study approaches are associated with their academic 
performance (e.g. [9–11]), including studies of occu-
pational therapy students [12,13]. Studies have shown 
that particularly the strategic approach seems fruitful 
for obtaining good grades, whereas the surface 
approach has been related to poorer grades and thus, 
should be avoided [11,13,14]. While the association 
between academic performance and deep approach 
has been theoretically [15–17] and empirically sup-
ported [18–20], recent studies have called this notion 
into question and generally proposed that the effects 
of different study approaches often rely on what is 
assessed in the relevant exam [21,22].

Learning environment factors may also play a role 
in determining students’ academic performance, as 
they constitute the framework within which the stu-
dent is encouraged or discouraged to engage effec-
tively with the studies [23–25]. For example, while 
clarity of the goals and standards in a given course is 
believed to promote students’ deep and strategic study 
approaches, a lack of clarity may result in students 
reading aimlessly, not knowing what to focus on. An 
appropriate and well-designed workload is also 
believed to promote deep and strategic study strate-
gies, as it would allow the students to spend a suffi-
cient amount of time on each topic. Conversely, a 
workload that is too high may rather promote the use 
of surface approach behaviours, resulting in students 
trying to get to the bottom of the reading list without 
having the time to immerse themselves in the study 
materials [12,26].

While direct associations between learning envi-
ronment factors and academic performance are viable, 
recent cross-sectional studies with occupational ther-
apy students have found that such associations are 
often not statistically significant when controlling for 

the effects of study approaches [13,27]. Indirect asso-
ciations—learning environment factors having an 
effect on academic performance through their impact 
on students’ approaches to studying—may be more 
viable, as some studies have suggested [28–30]. The 
point of departure for this study is the possibility of 
such mediated relationships between learning envi-
ronment factors and the students’ performance.

Associations may also vary depending on the 
nature of the underlying data. Normally, cross-sectional 
studies employ data from a single point in time, as 
was also the case in previous studies originating from 
the current research project [13,27]. Aggregated data, 
in this study signifying ‘average measures for each 
individual based on data collected at several time 
points’, may increase the sample size and thereby sta-
tistical power, making associations between variables 
more easily detectable. Moreover, the use of aggre-
gated data may provide more reliable and stable mea-
sures compared with the snapshots provided from 
data collected at single time points. In view of the 
above, the aim of this study was (i) to assess averaged 
measures of learning environment as predictors of 
occupational therapy students’ average exam grades 
throughout their education program, and (ii) to assess 
whether study approaches mediated associations 
between learning environment factors and exam grades.

Methods

Context and design

The study concludes a 3-year investigation of one 
cohort of Norwegian occupational therapy students, 
in which students from all six occupational therapy 
education programs in Norway were included. Class 
sizes differed between 24 and 77 students. The under-
graduate study program had a duration of 3 years, 
and all six study programs were full-time studies with 
field placement constituting a considerable portion of 
the program.

Previous articles from the research project include 
studies of the students’ perceptions of the learning 
environment [31–36], the students’ approaches to 
studying [37–39], associations between the perceived 
learning environment and study approaches [24,26], 
as well as associations between the perceived learning 
environment, approaches to studying, and the stu-
dents’ academic performance [13,27]. With the excep-
tion of the longitudinal studies [32,40,41], the studies 
originating from the project used data from within 
single years of study. In the current study, we aver-
aged the students’ ratings on learning environment 
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perceptions, their approaches to studying, and their 
grades during the course of their study. Thus, the 
study has a cross-sectional design using aggregated 
measures across a three-year education program. As 
we aimed to use all available data, mean scores were 
averaged across the valid data entries. Therefore, for 
participants who had completed the questionnaires 
once, their ratings on this assessment were used for 
analysis. For participants who had completed the 
questionnaires two or three times, their mean ratings 
across completed assessments were used for analysis.

Participants

In each of the study years, occupational therapy stu-
dents enrolled in one of the involved education insti-
tutions were approached in their respective classrooms 
with an invitation to take part in this study. There 
were no specified exclusion criteria. The question-
naires were identical in all three study years and were 
completed by paper and pencil. The response rates 
varied across education institutions and across study 
years [40]: Of the 305 eligible students, 187 students 
participated in the first study year (response rate 
61.3%), 168 students in the second year (response rate 
55.1%), and 200 in the third year (response rate 
65.6%) [42]. Altogether, 263 students participated in 
one or more of the three annual surveys.

Power calculations

The G*Power program (Version 3.1.9.7) and the F-test 
family (Linear Multiple Regression: Fixed Model, R2 
Deviation from Zero) was used to conduct an a priori 
power analysis [43,44]. According to the analysis, a 
minimum sample size of 160 participants would be 
sufficient to detect differences with an actual power 
of 95% (effect size f2 = 0.15, p = 0.05).

Measures

Information regarding the students’ sociodemographic 
background (years of age, gender), educational priority 
(having occupational therapy as the top prioritised 
line of education at enrolment, or not) prior higher 
education experience (having prior higher education 
experience, or not) and time spent on independent 
studying (hours spent on self-studying during a typi-
cal week) was collected as part of the questionnaire. 
For this study, time spent on independent studying 
was calculated as the mean weekly hours across the 
three study years.

The Course Experience Questionnaire (CEQ) [45] 
was used to assess the perceived learning environment. 
The long version of the instrument [46,47], which was 
used in this study, has 36 items distributed onto six 
scales, including ‘clear goals and standards’ (e.g. ‘It’s 
always easy here to know the standard of the work 
expected’), ‘student autonomy’ (e.g. ‘There are few 
opportunities to choose the particular areas you want 
to study’), ‘good teaching’ (e.g. ‘The teaching staff of 
this course motivate students to do their best work’), 
‘appropriate workload’ (e.g. ‘The workload is too 
heavy’), ‘appropriate assessment’ (e.g. ‘To do well on 
this course all you really need is a good memory’), and 
‘generic skills’ (e.g. ‘This course has helped me develop 
the ability to plan my own work’). The Norwegian 
translation of the long version has previously been val-
idated [48], and this was used in the present study.

Scores on each item reflect that the participants 
agree (5), agree somewhat (4), are not sure (3), dis-
agree somewhat (2) and disagree (1) with the item 
content. Higher scale scores indicate that the educa-
tion program is perceived to (a) have clearly estab-
lished and disseminated goals; (b) have high levels of 
student autonomy; (c) have teaching that engages and 
involves the students; (d) have a workload that is not 
too high; (e) have assessment forms that promote and 
support learning; and (f) support the transfer of con-
tent knowledge and skills to the relevant work con-
text. The internal consistency (Cronbach’s α) of each 
of the scales was assessed with first year data and was 
shown to be 0.73 (clear goals and standards), 0.63 
(student autonomy), 0.70 (good teaching), 0.69 (appro-
priate workload), 0.45 (appropriate assessment), and 
0.83 (generic skills) [36]. Owing to its low internal 
consistency, the appropriate assessment scale was not 
used in the analyses. For this study, all scale scores 
were calculated as the mean value across the com-
pleted assessments.

The Approaches and Study Skills Inventory for Students 
(ASSIST) [17] was used to assess study approaches. A 
previously validated Norwegian translation of the instru-
ment was used [49]. The instrument consists of 52 state-
ments to which the respondent rates his or her level of 
agreement (1 = disagree, 2 = disagree somewhat, 3 = unsure, 
4 = agree somewhat, 5 = agree). The instrument has a 
three-factor structure which has been replicated in the 
current sample [39] as well as in a cross-cultural study of 
undergraduate occupational therapy students [50]. The 
items are organised into three main scales (the deep, stra-
tegic, and surface approaches to studying). Scale scores are 
calculated by adding the scores on the relevant items. As 
assessed in the first study year, the internal consistency 
between scale items was 0.71 (‘deep approach’), 0.84 
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(‘strategic approach’), and 0.76 (‘surface approach’). For 
this study, all scale scores were calculated as the mean 
value across the completed assessments. Sample items 
from the CEQ and the ASSIST are shown in Table 1.

The students’ average academic performance were 
based on the current qualitative description of exam 
grades [51]: fail = 1, sufficient = 2, satisfactory = 3, good 
= 4, very good = 5, and excellent = 6. More detailed 
description of the performance associated with each 
grade is shown in Table 2. For this study, the students’ 
average exam grade across all three study years was used.

Statistical analysis

The descriptive analyses were carried out utilising 
IBM SPSS for Windows, version 26 [52]. These anal-
yses were performed on all variables, using means 
(M) and standard deviations (SD) for continuous 
variables and frequencies and percentages for categor-
ical variables. Multiple linear regression analyses, 
demonstrating associations between learning environ-
ment variables and grades, were also performed using 
SPSS. The linear regression analysis was also used to 
provide a model fit measure, i.e. the proportion of the 
total variance explained by the regression model (R2) 
[53]. The ANOVA (analysis of variance) method was 

utilised to evaluate the overall suitability of the model 
and ascertain the extent to which the predictor vari-
ables contributed to explaining the observed variabil-
ity in the dependent variable [54]. No multicollinearity 
was shown, as demonstrated by VIF values below 2.0 
for all variables [55]. Residuals ranged between −3.87 
and 2.04, slightly exceeding the commonly used 
threshold [−3, 3] for residuals in the lower end [56].

The subsequent mediation analyses were conducted 
with the open-source software JASP Team (Version 
0.17.3, 2023), which incorporated the Lavaan package 
in R. In general, mediation analysis enhances the 
understanding of the mechanisms by which at set of 
variables influence the outcome [57]. In this case, we 
examined whether associations between occupational 
therapy students’ perceptions of the learning environ-
ment and their academic performance were mediated 
by their approaches to studying. The aim was to iden-
tify any indirect effects of the predictor variables on 
the outcome, and the mechanisms channelling these 
effects. Statistical significance was established at p < 0.05. 
The Maximum Likelihood Estimation (ML) method 
was employed to estimate the parameters and path 
coefficients that are most likely to generate the observed 
data and to ensure the accuracy and reliability of the 
model in explaining the relationships among predictor 
variables, mediators, and the outcome variable [58].

Research ethics

Approval for collecting and storing the data was granted 
by the Norwegian Centre for Research Data (October 
12, 2017, project no. 55875). The students were informed 
that completion of the questionnaires was voluntary, 
their responses would be treated in confidence, and 

Table 1. Scales and example items from the ceQ and aSSiSt.
Scales example items

Course experience 
questionnaire

clear goals 
and 
standards

the aims and objectives of this course 
are not made very clear.*

Student 
autonomy

Students have a great deal of choice 
over how they are going to learn 
in this course.

Good 
teaching

the staff make a real effort to 
understand difficulties students 
may be having with their work.

appropriate 
workload

the sheer volume of work to be got 
through in this course means you 
can’t comprehend it all 
thoroughly.*

Generic skills this course has helped me develop 
the ability to plan my own work.

Approaches and 
study skills 
inventory for 
students

deep 
approach

i try to relate ideas i come across to 
those in other topics or other 
courses whenever possible.

When i have finished a piece of work, 
i check it through to see if it really 
meets the requirement.

Strategic 
approach

i think i’m quite systematic and 
organised when it comes to 
revising for exams.

i look carefully at tutors’ comments on 
course work to see how to get 
higher marks next time.

Surface 
approach

i’m not really interested in this course, 
but i have to take it for other 
reasons.

i like to be told precisely what to do 
in essays or other assignments.

Note. the ceQ scale ‘appropriate assessment’ was excluded from the cur-
rent study. *the item has reversed coding.

Table 2. the general qualitative descriptors of grades in 
norwegian higher education.
Grade description Qualitative description of evaluation criteria

a excellent an excellent performance, clearly outstanding. the 
candidate demonstrates excellent judgement and 
a high degree of independent thinking.

B very good a very good performance. the candidate 
demonstrates sound judgement and a very good 
degree of independent thinking.

c Good a good performance in most areas. the candidate 
demonstrates a reasonable degree of judgement and 
independent thinking in the most important areas.

d Satisfactory a satisfactory performance, but with significant 
shortcomings. the candidate demonstrates a 
limited degree of judgement and independent 
thinking.

e Sufficient a performance that meets the minimum criteria, but 
no more. the candidate demonstrates a very 
limited degree of judgement and independent 
thinking.

f fail a performance that does not meet the minimum 
academic criteria. the candidate demonstrates an 
absence of both judgement and independent thinking.
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there would be no negative consequences from opting 
not to participate in the study. Written informed consent 
was provided from all participants. The students were 
also informed that it was possible to withdraw their 
consent at any time without providing any reason for it.

Results

Descriptive statistics

The total sample was comprised of 263 students with 
a mean age of 23 years, where 79% were female. 
Sixty-three percent of the students reported that occu-
pational therapy was their top priority line of study at 
the time of enrolment, and 42% had some higher 
education experience prior to beginning the occupa-
tional therapy studies. During their time in the edu-
cation program, the students spent on average 8.7 h 
per week on independent studying. Table 3 displays 
the characteristics of the sample, including their 
grades and ratings on the ASSIST and CEQ scales 
within each study year and across the three study years.

Associations between learning environment 
factors, study approaches, and exam grades

The regression model was first run entering the five 
learning environment variables as predictors of the 
students’ exam grades. Higher ratings on ‘student 
autonomy’ were found to be significantly associated 
with poorer average exam grades (β = −0.16, p < 0.05), 
whereas higher ratings on ‘appropriate workload’ were 

associated with better average exam grades (β = 0.16, 
p < 0.05). All other associations were not statistically 
significant. This model was not statistically signifi-
cant, explaining 3.8% (adjusted R2: 1.8%) of the vari-
ance in the students’ exam grades.

In the second model we entered the approaches to 
studying as additional predictors. This model was statis-
tically significant (F = 4.83, df = 8, p < 0.001), indicating 
that the learning environment variables along with the 
study approach variables collectively exerted a significant 
effect on the outcome variable, explaining 14.3% (adjusted 
R2: 11.4%) of the variance in the students’ exam grades. 
Higher ratings on ‘student autonomy’ were found to be 
significantly associated with poorer average exam grades 
(β = −0.16, p < 0.05), whereas none of the other learning 
environment variables were significantly associated with 
grades. The averaged ratings on the study approach scales 
were all significantly associated with grades. Negative 
associations were shown for the ‘deep approach’ (β = 
−0.16, p < 0.05) and the ‘surface approach’ (β = −0.31, 
p < 0.001), whereas higher averaged ratings on the ‘strate-
gic approach’ were associated with better grades (β = 0.16, 
p < 0.05). The results of the regression analyses are shown 
in Table 4.

Associations between learning environment 
factors and exam grades mediated by study 
approaches

The findings of the total effects analysis are presented 
in Table 5, which provides an overview of the com-
bined direct and indirect effects of the learning 

Table 3. characteristics of the students participating in the survey in each study year and averaged across years of study.
variables 1st year 2nd year 3rd year across years

n M ± Sd

Sociodemographic variables
 age 262 23.00 ± 4.90

n %
 Male gender 55 20.90
 female gender 207 78.70
 educational priority 165 62.70
 prior higher education 111 42.20

n M ± Sd n M ± Sd n M ± Sd n M ± Sd
 Weekly hours self-study 258 8.73 ± 6.00
learning environment
 clear goals 185 16.56 ± 3.91 168 16.93 ± 3.20 200 17.06 ± 3.62 262 16.66 ± 3.29
 Student autonomy 186 18.63 ± 4.16 167 18.07 ± 3.82 200 18.01 ± 4.67 262 18.10 ± 3.63
 Good teaching 185 27.21 ± 6.23 168 25.13 ± 5.42 200 26.01 ± 6.06 263 25.94 ± 5.33
 appropriate workload 186 15.15 ± 3.71 168 15.39 ± 3.64 200 15.28 ± 3.95 263 15.07 ± 3.43
 Generic skills 186 22.87 ± 4.14 168 23.70 ± 3.16 200 24.56 ± 4.56 263 23.63 ± 3.71
Study approaches
 deep approach 186 56.56 ± 8.63 168 57.42 ± 7.73 199 57.55 ± 7.91 263 57.12 ± 8.05
 Strategic approach 186 72.07 ± 10.32 168 72.06 ± 9.74 199 72.14 ± 9.02 263 71.25 ± 9.20
 Surface approach 186 47.34 ± 9.24 168 44.92 ± 8.58 199 44.76 ± 9.55 263 46.37 ± 8.67
academic performance
 Grade point average 236 3.95 ± 0.91 224 4.25 ± 0.76 213 4.14 ± 0.90 240 4.04 ± 0.78

note. age is age in years when beginning the current study program. educational priority is having occupational therapy as the top priority line of study 
at enrolment (1, reported in the table) versus not (0). prior higher education is having previous experience from higher education (1, reported in the 
table) versus not (0). Weekly hours of self-study is average number of hours per week spent on independent studying (continuous). ratings on learning 
environment factors and study approaches are mean scale scores. academic performance is grade point average (1 = fail, 6 = best grade).
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environment variables on the students’ averaged exam 
grades. Echoing the results from the multiple regres-
sion analysis there was a statistically significant inverse 
association between ‘student autonomy’ and students’ 
grades. This suggests that an increase in ‘student auton-
omy’ was associated with lower academic performance. 
In contrast, ratings on ‘appropriate workload’ were pos-
itively and significantly associated with better grades. 
None of the other variables exhibited statistically signif-
icant total effects on the students’ averaged grades 
when accounting for both direct and indirect pathways.

The total indirect effects are displayed in Table 6. 
This analysis investigated the collective impact of the 
learning environment variables on the students’ aver-
aged exam grades through the study approach vari-
ables. There were statistically significant total indirect 
effects of ‘clear goals’ and ‘appropriate workload’ on 
grades. These effects occurred through the mediating 
variables (‘deep approach’, ‘strategic approach’, and 

‘surface approach’). The variables ‘student autonomy’, 
‘good teaching’, and ‘generic skills’ did not exhibit any 
statistically significant total indirect effects on grades, 
suggesting that their impact on the outcome primarily 
occurred through direct pathways rather than mediation.

The results from the mediation analysis (specific 
indirect effects) are displayed in Table 7 and the paths 
are visually depicted in Figure 1. ‘Clear goals’ were 
positively associated with grades through the ‘strategic 
approach’ (estimate = 0.048, p = 0.023), while nega-
tively associated through the ‘surface approach’ (esti-
mate = −0.065, p < 0.001). ‘Student autonomy’ was 
positively associated with grades through the ‘strategic 
approach’ (estimate = 0.048, p = 0.015) and through 
the ‘surface approach’ (estimate = 0.041, p = 0.022). 
‘Good teaching’ was positively associated with grades 
through the ‘deep approach’ (estimate = 0.032, 
p = 0.042). ‘Appropriate workload’ was negatively asso-
ciated with grades through the ‘surface approach’ 

Table 4. linear regression analysis displaying associations between learning environment variables, 
study approaches, and averaged exam grades (n = 240).
independent variables Model 1 Model 2

Beta 95% ci β p Beta 95% ci β p
Learning environment
 clear goals 0.01 −0.03 to 0.05 0.03 0.67 −0.02 −0.06 to 0.02 −0.07 0.36
 Student autonomy −0.04 −0.07 to 0.00 −0.04 0.049 −0.04 −0.07 to −0.00 −0.16 0.03
 Good teaching 0.01 −0.02 to 0.04 0.07 0.43 0.02 −0.01 to 0.04 0.11 0.22
 appropriate workload 0.04  0.01 to 0.07 0.16 0.02 0.01 −0.02 to 0.05 0.06 0.41
 Generic skills −0.01 −0.04 to 0.03 −0.03 −0.31 −0.01 −0.05 to 0.02 −0.05 0.52
r2 change (p) 0.038 (0.10) 0.105 (<0.001)
Study approaches
 deep approach −0.02 −0.03 to −0.00 −0.16 0.02
 Strategic approach 0.02 0.00 to 0.03 0.16 0.02
 Surface approach −0.03 −0.04 to −0.02 −0.31 <0.001
explained variance 0.143 (<0.001)

note. dependent variable is averaged exam grade, ranging from 1 (fail) to 6 (top grade).

Table 5. total effects of the learning environment variables on the students’ averaged 
exam grades.

95% ci

estimate Std. error z-value p lower upper

clear Goals → averaged grades 0.010 0.024 0.402 0.688 −0.038 0.058
Student autonomy → averaged grades −0.049 0.022 −2.214 0.027 −0.093 −0.006
Good teaching → averaged grades 0.018 0.017 1.032 0.302 −0.016 0.052
appropriate workload → averaged grades 0.051 0.021 2.464 0.014 0.010 0.091
Generic skills → averaged grades −0.007 0.023 −0.289 0.773 −0.051 0.038

Note. delta method standard errors, normal theory confidence intervals, Ml estimator.

Table 6. total indirect effects of the learning environment on averaged exam grades 
through study approaches.

95% ci

estimate Std. error z-value p lower upper

clear Goals → averaged grades 0.032 0.010 3.317 <0.001 0.013 0.051
Student autonomy → averaged grades −0.003 0.009 −0.305 0.761 −0.019 0.014
Good teaching → averaged grades −0.003 0.006 −0.497 0.619 −0.014 0.009
appropriate workload → averaged grades 0.033 0.011 2.841 0.004 0.010 0.055
Generic skills → averaged grades 0.008 0.009 0.849 0.396 −0.010 0.026

Note. delta method standard errors, normal theory confidence intervals, Ml estimator.
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(estimate=-0.125, p < 0.001). Finally, ‘generic skills’ was 
positively related to grades through the ‘deep approach’ 
(estimate = 0.072, p < 0.001) and the ‘strategic 
approach’ (estimate = 0.057, p = 0.004). No other 
mediated relationships between learning environment 
factors and grades were statistically significant.

Discussion

Summary of results

This study, using aggregated measures of learning 
environment factors, study approaches, and academic 
performance, found that ratings on ‘student autonomy 
‘were inversely related to the students’ academic per-
formance, whereas higher ratings on ‘appropriate 

workload’ were positively related to exam grades. In 
addition, there were numerous indirect associations 
between the learning environment variables and the 
students’ exam grades, broadly suggesting that the 
learning environment has considerable influence on 
students’ grades, both directly and through their 
impact on study behaviours.

Direct effects on students’ academic performance

Perceptions of ‘student autonomy’ were inversely 
related to the students’ exam grades. The finding 
implies that when students perceived an increased 
level of autonomy in their learning process, there was 
a tendency for their scores on exams to exhibit a 
decline. In contrast, in cases where students perceived 

Table 7. path coefficients displaying associations between predictor variables and the outcome through the 
mediator variables.

95% ci

predictor Mediator outcome estimate Std. error z-value p lower upper

clear Goals → deep approach → averaged grades −0.022 0.022 −0.991 0.321 −0.064 0.021
clear Goals → Strategic approach → averaged grades 0.048 0.021 2.277 0.023 0.007 0.089
clear Goals → Surface approach → averaged grades −0.065 0.019 −3.393 <0.001 −0.102 −0.027
Student autonomy → deep approach → averaged grades −0.013 0.020 −0.660 0.510 −0.053 0.026
Student autonomy → Strategic approach → averaged grades 0.048 0.020 2.443 0.015 0.009 0.087
Student autonomy → Surface approach → averaged grades 0.041 0.018 2.284 0.022 0.006 0.076
Good teaching → deep approach → averaged grades 0.032 0.016 2.038 0.042 0.001 0.062
Good teaching → Strategic approach → averaged grades 0.003 0.015 0.210 0.834 −0.026 0.033
Good teaching → Surface approach → averaged grades −0.005 0.014 −0.401 0.688 −0.032 0.021
appropriate workload → deep approach → averaged grades 0.020 0.019 1.056 0.291 −0.017 0.056
appropriate workload → Strategic approach → averaged grades −0.023 0.018 −1.261 0.207 −0.058 0.013
appropriate workload → Surface approach → averaged grades −0.125 0.016 −7.647 <0.001 −0.157 −0.093
Generic skills → deep approach → averaged grades 0.072 0.021 3.496 <0.001 0.032 0.112
Generic skills → Strategic approach → averaged grades 0.057 0.020 2.869 0.004 0.018 0.096
Generic skills → Surface approach → averaged grades −0.031 0.018 −1.736 0.083 −0.067 0.004

Figure 1. path plot of associations between learning environment factors and exam grades mediated by study approaches.
note. p < 0.05 for all displayed pathways.
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a diminished level of autonomy and experienced a 
greater sense of external direction or control in their 
learning process (i.e. control by faculty and/or by the 
study curriculum), their examination scores were 
inclined to exhibit an increase. These results appear 
to be in line with those of various studies (e.g. 
[59,60]). They suggest the existence of a potential 
trade-off between the experience of autonomy and the 
attainment of academic achievements. Students who 
perceive themselves as having greater autonomy in 
selecting their study methods, pace, or approach may 
place a higher value on personalised learning experi-
ences, potentially resulting in diminished performance 
on examinations. Conversely, students who adopt a 
more structured or guided approach to learning may 
attain superior examination outcomes because of their 
adherence to established study methodologies or 
external guidance [61,62].

Perceptions of an ‘appropriate workload’ were pos-
itively related to better exam grades. This result makes 
sense as an appropriate workload can inspire students 
to work steadily week by week and presumably pre-
pare for the exams in a structured manner. However, 
this effect was no longer significant when controlling 
for the study approach variables.

In addition, we note that all study approaches were 
significantly associated with academic performance. 
Higher scores on the ‘strategic approach’ were associ-
ated with better academic performance, as were lower 
scores on the ‘surface approach’. Both of these results 
concur with other studies [21,63,64], as well as with 
previous results from the current research project 
where the data were analysed year-by-year [13,27]. 
However, the current study also showed that higher 
‘deep approach’ ratings were significantly associated 
with poorer exam grades. While in opposition to the-
ory and some studies [65,66], the result lends support 
to the notion that outcomes of employing a specific 
study approach are not universal. Haarala-Muhonen 
and co-workers [67] added nuance by arguing that 
students who combine high deep approach with low 
strategic approach are inclined to perform more 
poorly academically. This has also been described as 
the dissonant learning profile, or the deep unorgan-
ised profile [68]. In addition, possible effects of dis-
tinct study approaches should also be considered in 
context of what is assessed (assessment content) and 
how (practices and procedures). Thus, there may be 
program-specific factors, such as the content and 
organisation of exams, that have poorly rewarded stu-
dents with a predominantly deep study approach. In 
view of the possible explanation concerned with 
assessment content and procedures, the contents and 

practices related to assessments in the occupational 
therapy program may need reconsideration.

Effects of the learning environment on academic 
performance mediated by study approaches

Although this study showed a direct effect of higher 
deep approach scores on lower average grades, stu-
dents who experienced the teaching as good received 
better exam grades through engaging in the deep 
approach to study. One possible explanation may be 
that these students more easily find motivation to go 
deeper into the syllabus and do a more thorough job 
with their assignments, when inspired and assisted by 
the lecturer. Possibly, good teaching may also be con-
strued as providing students with a structured frame-
work for their subsequent independent studies. Thus, 
students who perceive a strong sense of direction pro-
vided by the teaching may be better able to obtain 
good exam results from their own engagement in 
deep studying. Building on Parpala and co-workers 
[68], such students may benefit from the combination 
of deep studying and a sense of structure, even if the 
structure is provided externally as an element of 
teaching.

In a learning environment where there also is a 
focus on developing students’ generic skills, such as 
problem-solving-, communication- and collaboration 
skills, different forms of learning activities will most 
likely be used. This can stimulate both a strategic and 
deep approach to learning and can, in turn, lead to 
better grades. Moreover, associations between having 
a stronger sense of developing generic skills and 
higher ratings on deep and strategic study approaches 
were among the consistent findings in previous stud-
ies from the current research project, where the data 
were analysed year-by-year [24,26].

When the aim of the teaching and the purpose of 
the subject is clear, there is increased opportunity for 
students to understand the assignments and study in 
a well-organised manner. Thus, more clarity in the 
goals and purposes of a course may inspire students 
to use a strategic approach to learning, often rewarded 
by receiving better grades. In contrast, if goals and 
standards are not presented clearly to the students, 
the students may be confused and demotivated and 
rather apply a surface approach to studying, which 
often leads to poorer exam grades [11,13,14].

The processes by which student autonomy is related 
to grades may be more complex and possibly hinge on 
student maturity and ability to use autonomy produc-
tively, as indicated by the indirect effects through the 
strategic and surface study approaches. While mature 
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students may be able to channel a high degree of 
autonomy into independent, organised studying and 
avoid surface behaviours, resulting in good grades, less 
mature students may not [12,69]. Thus, the mediation 
may be moderated by other factors, such as students’ 
maturity. In general, mediation analysis entails complex 
interactions among predictor, mediator, and outcome 
variables. The presence of apparently contradictory 
associations demonstrates the complex interactions and 
possible reduction, or enhancement, of effects caused 
by mediation pathways [70–72].

The positive effect of appropriate workload on bet-
ter exam grades was no longer significant when con-
trolling for the study approach variables. However, the 
significant indirect effect of ‘appropriate workload’ via 
the surface study approach was negative, introducing 
considerable complexity to the results. Given that 
more surface approach behaviours are linked with 
poorer academic performance, as shown in this and 
other studies [13,14,18,73,74], the results indicate that 
stronger perceptions of an ‘appropriate workload’ are 
linked with poorer grades when channelled through 
the surface approach. Possibly, some students may feel 
that the study program is easy and presents them 
with no real challenge. While this perception may 
result in high scores on ‘appropriate workload’, it may 
also result in a laidback attitude expressed through 
higher surface approach behaviours, and therefore in 
poorer grades. More mature students perceiving the 
course to have an appropriate workload may instead 
use this as an opportunity to immerse themselves in 
the assigned study topics, and thereby obtain better 
grades. Thus, in line with our interpretation of the 
indirect effect of student autonomy, the results of the 
mediation analyses are complex and not without con-
tradictions. Future studies may test the same models 
with other samples in other settings. Viable routes for 
future studies also include moderated mediation mod-
els to assess for whom (i.e. which subgroups of stu-
dents) the pathways seem to be valid.

Study limitations

In this study, we used aggregated measures of learning 
environment factors, study approaches and grades. The 
results of the study partly confirm, partly expand, and 
partly oppose the results obtained the previous studies 
from this project, where the data were analysed year-by-
year. While the use of aggregated data can be considered 
a strength, as it provides a generalised picture of the rel-
evant associations, its weakness may be a lower degree 
of correspondence to the ‘real-life’ study environment in 
a given cohort of students.

A previous study from this project demonstrated 
that of the 305 eligible students, 187 students partici-
pated in the first study year (response rate 61.3%), 
168 students participated in the second year (response 
rate 55.1%), and 200 students participated in the third 
study year (response rate 65.6%), and 118 (49.2%) 
students participated consistently at all three measure-
ment occasions [42]. Thus, missing responses were 
prevalent. To address this problem, we averaged scores 
from all participants across measurement occasions, 
allowing the inclusion of students with incomplete 
data (i.e. valid data from less than three measure-
ments). We consider this to be a strength as well as a 
limitation – a strength because it enabled us to use as 
much of the available data as possible, and a limita-
tion because we cannot know the degree to which the 
average scores for participants with missing data cor-
respond to their actual perceptions.

The study is based on self-report data and is there-
fore subject to the potential biases involved in such 
data. In addition, although the ASSIST scales were 
shown to have good structural validity and internal 
consistency in a previous study from this research 
project [39], there may be inherent limitations con-
cerned with operationalisation; i.e. how the students 
made sense of item content and the degree to which 
their operationalizations corresponded with the con-
cepts as measured by the scales. Thus, one should 
consider the possibility that the paradoxical associa-
tion between lower grades and higher scores on the 
deep approach scale may have been affected by diverse 
interpretations of the items comprising this scale.

The study included multiple testing of associations, 
which constitutes an increased risk of Type I error 
(i.e. reporting significant associations where no such 
associations exist). Lastly, we need to emphasise that 
the participants in the study were undergraduate stu-
dents representing only one type of study program 
(occupational therapy), and only one country. For 
these reasons, our ability to generalise the results to 
the general population of students, is limited.

Conclusion and implications

The aim of this study was to assess learning environ-
ment factors as predictors of occupational therapy 
students’ average exam grades, and to assess whether 
study approaches mediated associations between 
learning environment factors and exam grades. The 
study showed that higher levels of ‘student autonomy’ 
were directly associated with lower grades whereas 
higher levels of ‘appropriate workload’ were associated 
with higher averaged grades. In addition, all learning 
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environment variables showed one or more relation-
ships with academic performance that was mediated 
by the study approach variables. While some of the 
mediated associations are well aligned with previous 
theory and research and therefore easily interpretable, 
others appear complex and intriguing, suggesting a 
need for further research. We conclude that learning 
environment variables are complexly associated with 
academic performance, both directly and indirectly.

Findings from our study provide important infor-
mation for the improvement of occupational therapy 
curricula. Through a better understanding of the 
interplay between the learning environment, students’ 
study approaches and their academic achievements, 
educators in occupational therapy may develop cur-
ricula that promote productive approaches to learn-
ing, encouraging students to think critically and 
engage in reflective practice. They may further develop 
and utilise instructional techniques that include 
problem-based learning and practical activities, maxi-
mising learning opportunities for aspiring occupa-
tional therapists. Furthermore, they may identify and 
put efficient support services into action, such as 
study skills workshops and personalised academic 
support, which may facilitate students in developing 
their study habits and optimising their academic 
skills. Finally, educators may consider how assess-
ments and exams are set up to reward students with 
varying study approaches. Considering that the aim of 
the occupational therapy programs is to educate 
reflective and independent occupational therapy pro-
fessionals who make a valuable contribution to soci-
ety, it seems that more effort may be made to develop 
assessment forms that better reward students who 
demonstrate skills precisely in the areas of reflection 
and independence.

Acknowledgements

We thank the study participants for their time and efforts 
spent in responding to the surveys. In addition, we thank 
Kjersti Velde Helgøy, Trine A. Magne, Vår Mathisen, Lene 
A. Åsli, Adrian Wetlesen Gran, and Susanne Grødem 
Johnson for their help in collecting the data.

Author contributions

Conceptualisation, T.B and A.T.; Methodology, T.B and 
A.T.; Software, T.B and A.T.; Validation, T.B and A.T.; 
Formal Analysis, T.B and A.T.; Investigation, T.B., A.T., L.S., 
A.G., T.C., and G.M.; Data Curation, T.B.; Writing – 
Original Draft Preparation, T.B, A.T., and G.M.; Writing – 
Review & Editing, T.B., A.T., L.S., A.G., T.C., and G.M.; 

Visualisation, T.B.; Project Administration, T.B.; Funding 
Acquisition, T.B.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

Funding for the publication of this study was received from 
Inland Norway University of Applied Sciences, Elverum, Norway.

ORCID

Tore Bonsaksen  http://orcid.org/0000-0001-6315-1111
Amayra Tannoubi  http://orcid.org/0000-0002-6277-2220
Linda Stigen  http://orcid.org/0000-0001-6803-3579
Astrid Gramstad  http://orcid.org/0000-0002-2301-5067
Tove Carstensen  http://orcid.org/ 0000-0002-7619-6623
Gry Mørk  http://orcid.org/ 0000-0001-6887-7333

Data availability statement

The data presented in this study are available on request from 
the corresponding author. The data are not publicly available 
due to ongoing publication from the research project.

References

 [1] Orrell J. Feedback on learning achievement: rhetoric 
and reality. Teach Higher Educ. 2006;11(4):441–456. 
doi: 10.1080/13562510600874235.

 [2] Lynch R, Hennessy J. Learning to earn? The role of 
performance grades in higher education. Stud Higher 
Educ. 2017;42(9):1750–1763. doi: 10.1080/03075079. 
2015.1124850.

 [3] Richardson M, Abraham C, Bond R. Psychological 
correlates of university students’ academic  performance: 
a systematic review and meta-analysis. Psychol Bull. 
2012;138(2):353–387. doi: 10.1037/a0026838.

 [4] Selvitopu A, Kaya M. A meta-analytic review of the 
effect of socioeconomic status on academic perfor-
mance. J Educ. 2023;203(4):768–780. doi: 10.1177/ 
00220574211031978.

 [5] Chankseliani M, McCowan T. Higher education and 
the sustainable development goals. High Educ (Dordr). 
2021;81(1):1–8. doi: 10.1007/s10734-020-00652-w.

 [6] Biggs J, Tang C. Teaching for quality learning at uni-
versity. Berkshire (UK): Oxford University Press; 2011.

 [7] Entwistle N. Student learning and academic under-
standing: a research perspective with implications for 
teaching. London (UK): Elsevier; 2018.

 [8] Richardson J. Approaches to studying, conceptions of 
learning and learning styles in higher education. Learn 



SCANdINAvIAN JOuRNAL OF OCCupATIONAL THERApy 11

Indiv Diff. 2011;21(3):288–293. doi: 10.1016/j.lin-
dif.2010.11.015.

 [9] Piumatti G, Abbiati M, Gerbase MW, et  al. Patterns of 
change in approaches to learning and their impact on 
academic performance among medical students: longi-
tudinal analysis. Teach Learn Med. 2021;33(2):173–
183. doi: 10.1080/10401334.2020.1814295.

 [10] Ramezani G, Norouzi A, Arabshahi SKS, et  al. Study 
of medical students’ learning approaches and their as-
sociation with academic performance and problem- 
solving styles. J Edu Health Promot. 2022;11(1):252. 
doi: 10.4103/jehp.jehp_900_21.

 [11] Bansal S, Bansal M, White S. Association between 
learning approaches and medical student academic 
progression during preclinical training. Adv Med Educ 
Pract. 2021;12:1343–1351. doi: 10.2147/AMEP.S329204.

 [12] Bonsaksen T, Brown T, Lim HB, et  al. Approaches to 
studying predict academic performance in undergrad-
uate occupational therapy students: a cross-cultural 
study. BMC Med Educ. 2017;17(1):76. doi: 10.1186/
s12909-017-0914-3.

 [13] Bonsaksen T, Magne TA, Stigen L, et  al. Associations 
between occupational therapy students’ academic per-
formance and their study approaches and perceptions 
of the learning environment. BMC Med Educ. 
2021;21(1):496. doi: 10.1186/s12909-021-02940-0.

 [14] Ward PJ. Influence of study approaches on academic 
outcomes during pre-clinical medical education. Med 
Teach. 2011;33(12):e651–e662. doi: 10.3109/0142159X. 
2011.610843.

 [15] Entwistle N. Research into student learning and uni-
versity teaching. In: Entwistle N, Tomlinson P, editors, 
Monograph Series II: psychological aspects of educa-
tion—Current trends. Leicester (UK): British 
Psychological Society; 2007; p. 1–18.

 [16] Entwistle N. Motivation and approaches to learning. In: 
Brown S, Thompson G, Armstrong S, editors, Motivating 
students. London (UK): Routledge; 1998; p. 15–24.

 [17] Tait H, Entwistle N, McCune V. ASSIST: a reconcep-
tualisation of the Approaches to Studying Inventory. 
In: Rust C, editor, Improving student learning: im-
proving students as learners. Oxford (UK): Oxford 
Center for Staff and Learning; 1998; p. 262–271.

 [18] Salamonson Y, Weaver R, Chang S, et  al. Learning ap-
proaches as predictors of academic performance in first 
year health and science students. Nurse Educ Today. 
2013;33(7):729–733. doi: 10.1016/j.nedt.2013.01.013.

 [19] Mattick K, Dennis I, Bligh J. Approaches to learning 
and studying in medical students: validation of a re-
vised inventory and its relation to student characteris-
tics and performance. Med Educ. 2004;38(5):535–543. 
doi: 10.1111/j.1365-2929.2004.01836.x.

 [20] Reid WA, Duvall E, Evans P. Relationship between assess-
ment results and approaches to learning and studying in 
year two medical students. Med Educ. 2007;41(8):754–
762. doi: 10.1111/j.1365-2923.2007.02801.x.

 [21] Herrmann KJ, Bager-Elsborg A, McCune V. 
Investigating the relationships between approaches to 

learning, learner identities and academic achievement 
in higher education. High Educ. 2017;74(3):385–400. 
doi: 10.1007/s10734-016-9999-6.

 [22] Campbell CM, Cabrera AF. Making the mark: are 
grades and deep learning related? Res High Educ. 
2014;55(5):494–507. doi: 10.1007/s11162-013-9323-6.

 [23] Schaeper H. The first year in higher education: the 
role of individual factors and the learning environ-
ment for academic integration. High Educ. 
2020;79(1):95–110. doi: 10.1007/s10734-019-00398-0.

 [24] Mørk G, Stigen L, Gramstad A, et  al. Stable and un-
stable associations between learning environment fac-
tors and study approaches: two consecutive 
cross-sectional analyses of Norwegian occupational 
therapy students. Learn Environ Res. 2023;26(2):539–
554. doi: 10.1007/s10984-022-09445-7.

 [25] Cayubit RFO. Why learning environment matters? An 
analysis on how the learning environment influences 
the academic motivation, learning strategies and en-
gagement of college students. Learn Environ Res. 
2022;25(2):581–599. doi: 10.1007/s10984-021-09382-x.

 [26] Mørk G, Magne TA, Carstensen T, et  al. Associations 
between learning environment variables and students’ 
approaches to studying: a cross-sectional study. BMC 
Med Educ. 2020;20(1):120. doi: 10.1186/s12909- 
020-02033-4.

 [27] Mygland JS, Mørk G, Stigen L, et  al. Stable or unsta-
ble associations between learning environment factors, 
study approaches and exam grades: cross-sectional 
analyses across two consecutive program years. J 
Occup Ther Educ. 2023;7(1):12.

 [28] Ning HK, Downing K. Influence of student learning 
experience on academic performance: the mediator 
and moderator effects of self-regulation and motiva-
tion. Br Educ Res J. 2012;38(2):219–237. doi: 10.1080/ 
01411926.2010.538468.

 [29] Bliuc A-M, Ellis RA, Goodyear P, et  al. Understanding 
student learning in context: relationships between uni-
versity students’ social identity, approaches to learning, 
and academic performance. Eur J Psychol Educ. 
2011;26(3):417–433. doi: 10.1007/s10212-011-0065-6.

 [30] Diseth Å, Pallesen S, Brunborg GS, et  al. Academic 
achievement among first semester undergraduate psy-
chology students: the role of course experience, effort, 
motives and learning strategies. High Educ. 
2010;59(3):335–352. doi: 10.1007/s10734-009-9251-8.

 [31] Thordardottir B, Stigen L, Magne TA, et  al. Student 
perceptions of the learning environment in Norwegian 
occupational therapy education programs. Scand J 
Occup Ther. 2022;29(1):25–32. doi: 10.1080/11038128. 
2020.1831058.

 [32] Stigen L, Mørk G, Carstensen T, et  al. Perceptions of 
the academic learning environment among occupa-
tional therapy students—changes across a three-year 
undergraduate study program. BMC Med Educ. 
2022;22(1):313. doi: 10.1186/s12909-022-03291-0.

 [33] Thygesen H, Gramstad A, Åsli LA, et  al. Associations 
between learning environment factors and student sat-



12 T. BONSAKSEN ET AL.

isfaction among occupational therapy students. IJOT. 
2020;48(2):91–100. doi: 10.1108/IJOT-10-2019-0015.

 [34] Mørk G, Johnson SG, Gramstad A, et  al. Associations 
between learning environment and study satisfaction 
across time: two cross-sectional analyses of occupa-
tional therapy students. Open J Occup Ther. 
2024;12(2):1–9.

 [35] Asbjørnslett M, Bull H, Mørk G, et  al. First year oc-
cupational therapy students’ engagement in learning 
activities: a qualitative study. J Occup Ther Educ. 
2022;6(4):1–17.

 [36] Bonsaksen T, Gramstad A, Mørk G, et  al. Perceptions 
of assessment in Norwegian occupational therapy stu-
dents. J Occup Ther Educ. 2019;3(3):1–13.

 [37] Gramstad A, Åsli LA, Johnson SG, et  al. Approaches 
to studying: a cross-sectional comparison of occupa-
tional therapy students in six education programs in 
Norway. Open J Occup Ther. 2020;8(2):1–9. doi: 
10.15453/2168-6408.1683.

 [38] Thørrisen MM, Mørk G, Åsli LA, et  al. Student char-
acteristics associated with dominant approaches to 
studying—comparing a national and an international 
sample. Scand J Occup Ther. 2022;29(1):13–24. doi: 
10.1080/11038128.2020.1831056.

 [39] DaLomba E, Stigen L, Johnson SG, et  al. Psychometric 
properties and associations between subscales of a 
study approach measure. Nurs Health Sci. 2020;22(4): 
941–948. doi: 10.1111/nhs.12750.

 [40] Mørk G, Gramstad A, Åsli LA, et  al. Approaches to 
studying: changes during a three-year undergraduate 
study program (early online). Scand J Educ Res. 
2022;68(3):389–401. doi: 10.1080/00313831.2022.2148274.

 [41] Edvardsen EE, Dalseth EF, Johnson SG, et  al. 
Occupational therapy students’ preferences for teach-
ing and course design across a three-year undergrad-
uate education program. IJOT. 2022;50(1):51–57. doi: 
10.1108/IJOT-03-2022-0012.

 [42] DaLomba E, Gramstad A, Johnson SG, et al. Predictors 
of students’ participation in a learning environment 
survey with annual follow-ups. PLoS One. 
2021;16(6):e0253773. doi: 10.1371/journal.pone.0253 
773.

 [43] Faul F, Erdfelder E, Buchner A, et  al. Statistical power 
analyses using G*Power 3.1: tests for correlation and 
regression analyses. Behav Res Methods. 2009;41(4): 
1149–1160. doi: 10.3758/BRM.41.4.1149.

 [44] Faul F, Erdfelder E, Lang AG, et  al. G*Power 3: a flex-
ible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behav Res 
Methods. 2007;39(2):175–191. doi: 10.3758/bf031 
93146.

 [45] Ramsden P. A performance indicator of teaching qual-
ity in higher education: the Course Experience 
Questionnaire. Stud Higher Educ. 1991;16(2):129–150. 
doi: 10.1080/03075079112331382944.

 [46] Lizzio A, Wilson K, Simons R. University students’ 
perceptions of the learning environment and academic 

outcomes: implications for theory and practice. Stud 
Higher Educ. 2002;27(1):27–52. doi: 10.1080/03075 
070120099359.

 [47] Wilson KL, Lizzio A, Ramsden P. The development, 
validation and application of the Course Experience 
Questionnaire. Stud Higher Educ. 1997;22(1):33–53. 
doi: 10.1080/03075079712331381121.

 [48] Pettersen RC. Students’ experience with and evalua-
tion of teaching and the learning environmenet: pre-
sentation of the Course Experience Questionnaire 
(CEQ) and validation of three Norwegian versions. 
Østfold University College; 2007. Report no. 4.

 [49] Diseth Å. Validation of Norwegian version of the 
Approaches and Study Skills Inventory for Students 
(ASSIST): application of structural equation model-
ling. Scand J Educ Res. 2001;45(4):381–394. doi: 
10.1080/00313830120096789.

 [50] Bonsaksen T, Småstuen MC, Thørrisen MM, et  al. 
Factor analysis of the Approaches and Study Skills 
Inventory for Students in a cross-cultural undergradu-
ate occupational therapy student sample. Aust Occup 
Ther J. 2019;66(1):33–43. doi: 10.1111/1440-1630. 
12504.

 [51] The Norwegian Association of Higher Education 
Institutions. The grading system—general, qualitative 
descriptions Oslo: The Norwegian Association of 
Higher Education Institutions; 2011. Available from: 
https://www.uhr.no/_f/p1/i4bfb251a-5e7c-4e34-916b-
85478c61a800/karaktersystemet_generelle_kvalitative_
beskrivelser.pdf.

 [52] IBM Corporation. SPSS for Windows, version 26. 
Armonk (NY): IBM Corporation; 2019.

 [53] Moore D, McCabe G, Craig B. Introduction to the 
practice of statistics. New York, USA: W.H. Freeman 
& Co. Ltd; 2021. 10 ed.

 [54] Stevens JP. Applied multivariate statistics for the social 
sciences. Abingdon, UK: Routledge; 2012.

 [55] Alin A. Multicollinearity. WIREs Comput Stat. 
2010;2(3):370–374. doi: 10.1002/wics.84.

 [56] Field A. Discovering statistics using SPSS. London 
(UK): Sage Publications; 2013. 4 ed.

 [57] Biesanz JC, Falk CF, Savalei V. Assessing mediational 
models : testing and interval estimation for indirect 
effects. Multivar Behav Res. 2010;45(4):662–701.

 [58] Casella G, Berger RL. Statistical inference. Boston, 
USA: Cengage Learning; 2021.

 [59] Kahu ER. Framing student engagement in higher ed-
ucation. Stud Higher Educ. 2013;38(5):758–773. doi: 
10.1080/03075079.2011.598505.

 [60] Baeten M, Kyndt E, Struyven K, et  al. Using 
student-centred learning environments to stimulate deep 
approaches to learning: factors encouraging or discourag-
ing their effectiveness. Educ Res Rev. 2010;5(3):243–260. 
doi: 10.1016/j.edurev.2010.06.001.

 [61] Feraco T, Casali N, Ganzit E, et  al. Adaptability and 
emotional, behavioural and cognitive aspects of self‐
regulated learning: direct and indirect relations with 



SCANdINAvIAN JOuRNAL OF OCCupATIONAL THERApy 13

academic achievement and life satisfaction. Br J Educ 
Psychol. 2023;93(1):353–367. doi: 10.1111/bjep.12560.

 [62] Zimmerman BJ. Self-regulated learning and academic 
achievement: an overview. Educ Psychol. 1990;25(1):3–
17. doi: 10.1207/s15326985ep2501_2.

 [63] Entwistle N, Ramsden P. Understanding student learn-
ing. Abingdon, UK: Routledge; 2015.

 [64] Diseth Å. Self-efficacy, goal orientations and learning 
strategies as mediators between preceding and subse-
quent academic achievement. Learn Indiv Diff. 
2011;21(2):191–195. doi: 10.1016/j.lindif.2011.01.003.

 [65] Pintrich PR, De Groot EV. Motivational and 
self-regulated learning components of classroom aca-
demic performance. J Educ Psychol. 1990;82(1):33–40. 
doi: 10.1037/0022-0663.82.1.33.

 [66] Vermunt JD, Vermetten YJ. Patterns in student learn-
ing: relationships between learning strategies, concep-
tions of learning, and learning orientations. Educ 
Psychol Rev. 2004;16(4):359–384. doi: 10.1007/s10648- 
004-0005-y.

 [67] Haarala-Muhonen A, Ruohoniemi M, Parpala A, et  al. 
How do the different study profiles of first-year stu-
dents predict their study success, study progress and 
the completion of degrees? High Educ. 2017;74(6):949–
962. doi: 10.1007/s10734-016-0087-8.

 [68] Parpala A, Mattsson M, Herrmann KJ, et  al. Detecting 
the variability in student learning in different disci-
plines—a person-oriented approach. Scand J Educ Res. 
2022;66(6):1020–1037. doi: 10.1080/00313831.2021. 
1958256.

 [69] Richardson JTE. Mature students in higher education: 
II. An investigation of approaches to studying and ac-
ademic performance. Stud Higher Educ. 1995;20(1):5–
17. doi: 10.1080/03075079512331381760.

 [70] Frazier PA, Tix AP, Barron KE. Testing moderator and me-
diator effects in counseling psychology research. Journal of 
Counseling Psychology. 2004;51(1),115–134. doi: 10.1037/ 
0022-0167.51.1.115.

 [71] MacKinnon D. Introduction to statistical mediation 
analysis. Abingdon, UK: Routledge; 2012.

 [72] Imai K, Keele L, Tingley D. A general approach to 
causal mediation analysis. Psychol Methods. 
2010;15(4):309–334. doi: 10.1037/a0020761.

 [73] Diseth Å, Martinsen Ø. Approaches to learning, cog-
nitive style, and motives as predictors of academic 
achievement. Educ Psychol. 2003;23(2):195–207. doi: 
10.1080/01443410303225.

 [74] Ward PJ. First year medical students’ approaches to 
study and their outcomes in a gross anatomy course. 
Clin Anat. 2011;24(1):120–127. doi: 10.1002/ca.21071.


