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Abstract: Self-determination theory (SDT) suggests that motivation can interact with resilience and
perceived competence. The climate-related characteristics of the classroom can influence student
motivation. This study aimed to evaluate the associations between the differentiated motivation of
theoretical and practical teaching, resilience, and perceived competence, considering the number of
students per class and the profiles of the lecturers. A total of 789 students participated (mean age =
19.31; SD = 3.37) from Psychology, Nursing, and Education degrees from different Spanish univer-
sities. The BRS (resilience), PCNS (perceived competence), and PLOC-U (university student moti-
vation) questionnaires were used with a new scale designed ad hoc to measure motivation in prac-
tical teaching. Student-to-class ratios and different levels of teaching experience were also recorded.
A test—retest design was used to verify the stability of the measures before and after the examination
of the subjects. Intrinsic motivation in practical teaching was significantly associated with resilience
(r=0.09, p <0.03) and perceived competence (r = 0.23, p < 0.01), and in theoretical teaching, it was
associated only with perceived competence (r = 20, p < 0.01). The factorial analysis of the new sub-
scale of the PLOC-U for the measurement of motivation in practical teaching presented a good fit
and reliability (o = 0.60 to 0.84) in the five factors. Test-retest analyses revealed good temporal sta-
bility. Students in small groups with more experienced lecturers scored higher on intrinsic motiva-
tion, particularly in practical classes. The stable and reliable measurement of the different types of
student motivation allows their analysis and association with other variables of interest in univer-
sity education, which could lead to significant improvements in teaching planning.
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1. Introduction
1.1. Self-Determination Theory and High Education

Research linked to Self-Determination Theory (SDT) [1,2] at elementary, secondary,
and university levels has shown that motivation is more a continuous gradient than a
dichotomous function (extrinsic vs. intrinsic). On this continuum, the aforementioned au-
thors identify different types of motivation: amotivation (absence of motivation), external
motivation (external perception of a demand or reward), regulated introjection
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(regulation by contingent self-esteem), regulated identification (an action is accepted as
personally important), integrated regulation (uncommon in adolescents and young stu-
dents), and intrinsic motivation (the student is motivated because he/she feels competent
and acknowledged).

Within the framework of SDT, it is argued that classroom climates that promote stu-
dents’ basic needs (autonomy, competence, and relationships) give rise to more positive
results [3].

The Bologna Process (1999) has placed the European Credit Transfer and Accumula-
tion System (ECTS) at the centre of the university system, the axis around which all the
organisational activities of teaching revolve. This is particularly true in relation to the dis-
tribution of ECTS credits between theoretical and practical classes, which is oriented to-
wards the acquisition of competencies. For this reason, a deeper analysis of the European
Higher Education Area (EHEA) is required, taking into account real classroom situations
and including an analysis of several factors linked to SDT that have only been explored
previously in isolation or outside the field of university education. It is also important to
explore the role played by grading at a motivational level [4].

If the aim is to increase the integration of theoretical and practical knowledge that
leads students to the highest levels of self-determination [5], it is important to analyse
motivation in a differentiated manner (theory vs. practice) using new assessment tools.
Practical classes are usually organised around active methodologies, are based on coop-
erative learning and work teams, and generally have continuous grading systems that
differ from the traditional theoretical evaluation format. From the perspective of SDT, this
practice has been questioned, suggesting that grades used as ‘motivators’ are perceived
as controlling and serve only to diminish students” autonomy [4]. However, they also ar-
gue that when awarded under certain circumstances, grades may have an informative
function (feedback), enhancing intrinsic motivation and its internalisation.

The situation described above prompts a recognition of the need to specifically ana-
lyse existing types of motivation in the field of practical activities, their continuous assess-
ment, and their potential association with a contingency system [6]. Moreover, the most
recent literature suggests that it may be enlightening to verify the role played by academic
resilience in practical learning [7-9] and the perception of acquired skills [10,11] within
the framework of SDT [1,2].

The dynamic and gradual nature of SDT is reflected in resilience, providing it is con-
sidered an adaptive process. In this sense, some authors [7] have reported a significant
correlation between motivation and resilience, and other authors [9,12,13,] have con-
firmed that resilience is associated with good academic performance. Some studies
[8,14,15] carried out in the non-university population have found significant associations
between resilience, motivation, and academic performance.

SDT [1,2] holds that people need to feel competent. The Bologna Process encourages
students to become competent, capable, and skilful in performing professional tasks [16]
and, as a result, syllabuses now include processes designed to ensure the acquisition of
specific and generic skills through continuous theoretical and practical learning.

Just as autonomous students feel in control of their behaviours and goals, competent
students have been associated with good academic results [11,17]. Other authors [10] have
also found that among university students, autonomous self-regulation is associated with
a greater perception of competence.

1.2. Class Size and Instructor Profile

Several authors [18-22] have highlighted the instructor (teacher or lecturer) as a fun-
damental element in students” autonomous regulation and perceived competence. In this
sense, some authors [23] have reported a direct, positive relationship between the time
dedicated by instructors to individual students’ needs and increased intrinsic motivation.

Some studies [24-27] have found that in large classes, instructor—student interactions
are limited, thereby reducing the modulating effect of instructors’ efforts to promote
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autonomy and competence. Furthermore, some authors [28] have found that, in large
groups, the level of intrinsic motivation is considerably reduced, and other authors [29,30]
have observed that more active and personalised learning approaches are used more fre-
quently in smaller classes.

However, other studies [20,31] have argued that university faculty teach small
groups the same way they teach large groups. Some authors [32] have addressed this issue
in a large sample by considering instructors’ years of general teaching experience and the
length of time they have been teaching their specific subject. Additionally, in a large sam-
ple, it has also been found that class size negatively affects grades across a wide variety of
class sizes, courses, and departments [33]. However, it is important to note that none of
these studies has examined the association between motivation, class size, and instructor
profile in terms of SDT.

The main aim of the present study is to examine the associations between motivation,
resilience, and perceived competence, as well as class size and instructor profile, within
the framework of SDT. Specifically, three research questions were posed:

Hypothesis 1 (H1). Are intrinsic motivation, resilience, and perceived competence
really associated with each other? In line with some authors [7], we hypothesise that re-
silience, perceived competence, and intrinsic motivation are positively correlated.

Hypothesis 2 (H2). From the perspective of SDT, is it important to differentiate be-
tween theoretical and practical learning when analysing intrinsic motivation, resilience,
and perceived competence? In line with previous research with the framework of SDT
[1,2,16], we hypothesise that motivation in practical learning correlates more closely with
resilience and perceived competence than motivation in theoretical learning.

Hypothesis 3a (H3a). Do the scores for motivation, resilience, and perceived compe-
tence differ in accordance with class size and instructor profile (general teaching experi-
ence and experience teaching their specific subject).

Hypothesis 3b (H3b). In line with previous research [24,28], we hypothesise that in-
trinsic motivation, resilience, and perceived competence are all lower in larger classes. In
line with some authors [32], we also expect that instructors with more experience in teach-
ing their subject can foster a higher level of intrinsic motivation among students.

Hypothesis 3¢ (H3c). Regarding instructors and their association with resilience and
perceived competence, although no clear findings have been reported, it seems reasonable
to hypothesise that instructors with more experience teaching their subject can produce
higher levels of these variables among their students.

Hypothesis 3d (H3d). Although this question has not explicitly been addressed
within the SDT framework, instructors’ years of general teaching experience may also be
related to these variables. We, therefore, expect the students of less-experienced (new)
instructors to score lower for intrinsic motivation, resilience, and perceived competence
than students of semi-experienced or more experienced instructors.

In addition, the present study also presents a new subscale of the PLOC-U [6] that
was used to assess students’ motivation in practical classes.

2. Materials and Methods
2.1. Participants

A total of 789 students at the University of the <........... > and the University of
took part in the study (136 male and 653 female, respectively, making up 17.2%

and 82.8% of the sample).
Of these, 409 (51.8%) were psychology students, 294 (37.3%) nursing students, and
86 (10.9%) education students. Participants were aged between 17 and 55 years (M =19.31;
SD = 3.37) and the study was performed over four academic years with four different co-
horts of students. A total of seven lecturers teaching three courses (Psychology, Nursing,
and Education) took part in the study. The cohort of students in Education was gender-
balanced to examine possible gender differences. This cohort had the same teacher. They
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did not participate in the second part of the study. Concerning this second part, which
aimed to test H3, two subjects were analysed. Here, six lecturers participated: three teach-
ing the same Psychology subject and three teaching the same Nursing subject.

The G*Power program (see 3.1.9.6, Fanz Paul: Kiel, Germany) was used to calculate
the minimum sample size required in light of the study design and the use of Student’s t-
tests (n = 2 groups, pre-test vs. post-test), with a medium effect size (0.50 to 0.79), a confi-
dence level set to 95%, and power = 0.9. The results indicated that the minimum sample
size required per academic year was 134 students. A non-probabilistic convenience sam-
pling method was used and the inclusion criteria were students enrolled in the course for
the first time who regularly attended both theoretical and practical classes and partici-
pated in the practical exercises.

Concerning the design of the second study that aimed to verify Hypothesis 3a, 3b, 3¢
and 3d, in this case, the G*Power program was used to calculate the ANOVA F-test (n=3
groups, small, medium, and large class size), with a medium effect size (0.50 to 0.79), a
confidence level set to 95%, and power = 0.9. The minimum sample size required per aca-
demic year was 107 students for a critical F =1.92.

2.2. Instruments

The Perceived Locus of Causality Scale (PLOC-U) was adapted for the university
context [6]. The Spanish version of the model [34] has previously been used in the sporting
field. In the present study, the final version of the PLOC-U (see Appendix A) was used.
This version comprises 20 items that assess motivation in academic theory classes, along
with 20 new items that measure motivation in practical classes. Responses to all 40 items
were given on a 6-point Likert-type scale (1 = Completely disagree to 6 = Completely
agree). This type of scale was chosen deliberately to avoid centrality bias. Moreover, if the
students responding are familiar with the topic (for example, if they are asked to assess
their academic motivation both before and after taking their examinations), an ambivalent
or neutral response option may not be required, particularly in an agreement scale. In-
deed, some authors argue that clarity may be compromised when a dichotomous scale
(agree vs. disagree) becomes longer [35].

The Brief Resilience Scale (BRS) is a specific resilience scale [36] comprising 6 items
with a 5-point Likert-type response format (1 = Totally agree to 5= Totally disagree). Items
1,4, and 6 were reversed. The Spanish version of the scale [37,38] was used for the present
study, with a Cronbach’s alpha of 0.83.

The Perceived Competence for Students Scale (PCNS). This scale was designed to
measure perceived competence among students [38]. It comprises 10 items rated on a 5-
point Likert-type response scale (1 = Not at all competent to 5 = Totally competent). The
PCNS scale can be administered to students from different scientific disciplines in accord-
ance with their specific competencies. The scale has a Cronbach’s alpha of 0.81.

Variables Linked to Class Climate:

Class size was measured as a nonlinear continuous variable and was re-categorised
based on the following university-level distribution scheme commonly used in Spain:

. Small: 1 to 15 students
e  Medium: 16 to 25 students
e  Large: 26 to 60 or more students

The variable ‘instructor’s years of general teaching experience’ was divided into four
categories based on previous research [32]:

¢  New instructor (NEI): 0 to 3 years” experience

*  Semi-experienced instructor (SEI): 4 to 6 years” experience
e  Experienced instructor (EI): 7 to 9 years’ experience

*  Master instructor (MI): 10+ years’ experience
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The variable ‘number of times instructors had taught their subject’ was divided into
three categories, also based on previous research [32]:

* Low repeat: 14 years
*  Medium repeat: 5-9 years
¢ High repeat: >9 years

2.3. Procedure

An additional supplementary item not included in the PLOC-U was added for the
test stage: ‘Please indicate what grade you expect to obtain in your theoretical exam’. The
aim was to determine students’ expectations regarding their impending exams (expected
grade scale: 0-0.5-1-1.5 ... up to 10). This item was included again in the retest phase;
however, this time, the focus of the question was the actual grade obtained by the re-
spondents. In accordance with the test-retest method, 560 students completed the PLOC-
U twice, with the retest taking place 4 weeks after the test period.

Temporal stability was assessed in all cohorts, with the test phase being carried out
two weeks before the exam period and the retest phase two weeks after the exam period.

In relation to the second part of the study on class climate, we selected lecturers who
had taught classes of the same size using the same syllabuses as their fellow faculty across
all four years studied. Neither the design of the syllabuses nor the distribution of theoret-
ical and practical classes changed over the four years under study. The University regu-
lation that governs the maximum number of students admitted per academic year (nu-
merus clausus) was not changed and the enrolment rate across all four years was 100%.
The dropout rate was less than 2.5%, meaning that the number of students enrolled each
year and the size of the various classes remained stable across the entire study period.

2.4. Data Analyses

Data analyses were performed using SPSS 21.0 and AMOS 21.0. Exploratory and con-
firmatory factor analyses were carried out to determine the factor structure of the practical
learning scale and Cronbach’s alpha indices were used to measure internal consistency
and reliability.

Descriptive statistics were used to determine participants’ scores on the PLOC-U.
Correlations between factors were analysed using correlation analyses. Student’s t-test
and correlation analyses were performed to assess temporal stability, gender differences,
and discrepancies between the expected and actual exam results (for the latter, only the
Student’s t-test was used). Finally, differential analyses (ANOVAs) were performed to
compare the means for motivation, resilience, and perceived competence in accordance
with class size and instructor profile.

2.5. Ethical Considerations

Students’ participation was both voluntary and anonymous. All questionnaires were
completed on paper in pencil during class time. All the students provided their written
informed consent. The study was approved by the Human Experiment Ethics Committees
at the Universities of the <> (CEISH nr. M10-2019-158) and < > (UA-2020-09-02) within the
framework of a broader research programme.

3. Results
3.1. Confirmatory Factor Analysis and Reliability

An EFA was performed on the theoretical learning subscale during the preliminary
validation. An exploratory factor analysis (EFA) with varimax rotation was carried out on
a subsample (1 = 408) to test the structure of the new practical PLOC-U subscale. The ap-
propriateness of the data set for EFA was confirmed using the Kaiser-Meyer—Olkin
(KMO) criterion of sampling adequacy (KMO = 0.88). Five factors emerged with
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eigenvalues > 1, which together explained 60.6% of the total variance observed. The factor
loadings were between 0.37 and 0.93 (cutoff value higher than 0.3).

Next, a confirmatory factor analysis (CFA) was carried out on a different subsample
(n = 381) to test the goodness of fit of both PLOC-U subscales with a five-factor structure
similar to that of the PLOC (20 items). The goodness of fit of the PLOC-U questionnaire
was assessed using the following indicators: (a) the ratio between chi squared and degrees
of freedom (x%/df); (b) the Comparative Fit Index (CFI); (c) the Incremental Fit Index (IFI);
and (d) the Root Mean Square of Approximation (RMSEA).

Some authors [39] consider CFI and IFI values above 0.90 to be acceptable and ac-
cording to some authors [40], values between 0.05 and 0.10 are acceptable for the RMSEA.
For the theoretical learning subscale, the following CFA values were obtained (1 = 789): x?
(160) = 786.66, p < 0.001; x2/df = 4.917; CFI = 0.91; IFI = 0.90; and RMSEA = 0.07. All items
had saturations over 0.30. For the practical learning subscale, the following CFA values
were obtained (n= 381): x2 (160) = 486.10, p < 0.001; x¥/df = 0.04; CFI = 0.90; IFI = 0.90; and
RMSEA = 0.07. All items had saturations over 0.30.

The practical PLOC-U learning subscale had coefficients of ot = 0.62 for intrinsic mo-
tivation, a = 0.80 for regulated introjection, a = 0.61 for regulated identification, ot = 0.60
for amotivation, and a = 0.81 for external motivation. The BRS and PCNS were found to
have acceptable reliability values: o = 0.75 and a = 0.76, respectively [41].

3.2. Descriptive Analyses and Correlations

In the test phase (see Table 1), the 789 participants scored highest for regulated iden-
tification (M = 4.43; SD =0.97 and M =4.57; SD = 0.96, respectively, for the theoretical and
practical learning subscales) and lowest for amotivation (M =2.37; SD = 0.90 and M =2.28;
SD =1.02, respectively, for the theoretical and practical learning subscales).

The mean score for all five factors of the PLOC-U questionnaire was used to calculate
the self-determination index (SDI). The following formula, which was proposed by previ-
ous research [42], was used: [(2 x intrinsic motivation + regulated identification) — (regu-
lated introjection + external motivation)]/[2 + (2 x amotivation)]. The scores for the practi-
cal and theoretical SDI indices were M =85.42; SD = 0.70 and M =85.45; SD = 0.77, respec-
tively.

The scores for resilience and perceived competence in the test phase were M = 3.21;
5D =0.53 and M =3.29; SD = 0.53, respectively. The K-S test revealed a normal distribution
(p > 0.05) in all four academic years. The skewness values for all variables (Sk = —0.527 to
0.628) were less than 3 and the kurtosis values (k = -0.536 to 0.493) were less than 8, con-
firming good symmetry and normality [43].

The correlational analysis for the new practical PLOC-U scale (see Table 2) revealed
positive correlations between the factors closest to intrinsic motivation, which were also
found to correlate negatively with the factors closest to amotivation and external motiva-
tion, thereby indicating that similar to the theoretical subscale, the new subscale (practical
learning) has good construct validity.

Perceived competence correlated significantly with resilience (r = 0.17, p < 0.01) and
both were associated with motivation in practical learning, following a positive pattern in
relation to intrinsic motivation (r = 0.09, p < 0.03; r = 0.23, p < 0.01, respectively). This cor-
relation was also found in relation to theoretical learning, although in this case, only the
association between intrinsic motivation and perceived competence was statistically sig-
nificant (r = 0.20, p <0.01), partially confirming Hypothesis 1.

Regarding Hypothesis 2, resilience and perceived competence correlated somewhat
more strongly with motivation in practical learning than in theoretical learning. In practi-
cal learning, resilience was found to correlate significantly and negatively with external
motivation and amotivation (r = -0.12, p < 0.01; r = -0.13, p < 0.01, respectively), as was
perceived competence (r = -0.11, p < 0.01; r = -0.20, p < 0.01, respectively). In contrast, in
relation to theoretical learning, no significant correlations were observed for resilience and
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those observed for perceived competence were weaker than those in the case of practical
learning, thus confirming Hypothesis 2.

Table 1. Test-retest differences in the PLOC-U scales (1 = 560).

Test Retest
Scales Mean (SD) Mean(SD) T Dz Cohen r
PLOC-U (theoretical learning)
Intrinsic Motivation 3.73 (1.06) 3.60 (1.08) 3.418** 0.14 0.81 **
Regulated Identification ~ 4.43 (0.97) 426 (1.04) 4.952* 0.21 0.77 %
Regulated Introjection 4.04 (0.95) 4.07 (0.90) 0.739  -—-- 0.59 **
External Motivation 325 (0.96) 3.29 (0.93) 1.440  -—--- 0.57 **
Amotivation 237 (1.05) 253 (1.13) -3.506 ** 0.15 0.74 **
PLOC-U (practical learning)
Intrinsic Motivation 411 (0.97) 3.94 (1.05) 3.761** 0.16 0.71 **
Regulated Identification =~ 4.57 (0.96) 4.34 (1.07) 4.851* 0.20 0.70 **
Regulated Introjection 436 (0.84) 431 (0.86) 2.557* (.11 0.56 **
External Motivation 395 (0.87) 401 (0.85) -1.053 ---- 0.50 **
Amotivation 228 (1.02) 251 (1.20) -5.724** 0.24 0.64 **
*p<0.05* p<0.01.

Table 2. Correlation coefficients among the scores on the PLOC-U (theoretical and practical learn-
ing), BRS, and PCNS in the test phase (n = 789).

1 2 3 4 5 6 7

Scales

PLOC-U (theoretical learn-

ing)

1. Intrinsic Motivation -

2. Regulated Identification 0.793 ** ---

3. Regulated Introjection ~ 0.163 * 0.279 ** ---

4. External Motivation -0.164 *—0.079 *0.520 ** ---

5. Amotivation -0.613 -0626 —0.140 0.227* -

6. BRS * 3 3 -0.049 -0.058 --

7. PCNS. 0.021 0041 -0.063 —0.076* —0.159** .166** ---

0.197 ** 0.130 ** 0.040

PLOC-U (practical learning)

1. Intrinsic Motivation ---

2. Regulated Identification 0.798 ** ---

3. Regulated Introjection 0.117 ** 0.209 ** -

4. External Motivation -0.299 -0.257 0.433 ** -

5. Amotivation #* % -0.062 0.360 ** ---

6. BRS —-0.604 —0.681 —0.062 —0.120** —0.127 ** ---

7. PCNS wx 3 0.039 0.109* —0.195 ** 0.166 ** ---
0.092 * 0.063

0.229 ** 0.208 *

**p<0.01;* p<0.05.
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3.3. Temporal Stability and Gender Differences

A total of 560 out of the original 789 participants (71%) repeated the procedure in the
retest phase. The Student’s t-test revealed test-retest differences in several factors of the
PLOC-U subscales (see Table 1), although Dz Cohen indicator indicated only a small ef-
fect size (0.14 to 0.24).

When retested after four weeks, participants scored highest for the regulated identi-
fication factor and lowest for the amotivation factor of theoretical learning (see Table 1).
In relation to practical learning during the retest phase, the scores for external motivation
were slightly higher than for intrinsic motivation, although the difference was not signif-
icant.

For the retest phase, we recalculated the self-determination index (SDI) [42]. When
the test phase theoretical learning SDI (M = 85.45; SD = (0.77) and the retest phase theoret-
ical learning SDI (M = 76.91; SD = 0.78) were compared, the resulting correlation was ob-
served to be positive and statistically significant (r =0.84, p < 0.01). In relation to the prac-
tical learning SDI, when the test phase values (M = 85.42; SD = 0.74) were compared with
the retest ones (M = 74.70; SD = 0.77), the correlation observed was again positive and
statistically significant (r = 0.78, p < 0.01). The correlations between the mean scores for
each factor of the two PLOC-U subscales in the test and retest phases were positive and
statistically significant, with values between 0.50 and 0.81 (see Table 1).

We used a subsample of 86 students from the Education degree course (42 men and
44 women, respectively, making up 49% and 51% of the subsample) to test the differences
between men and women in the PLOC-U subscales. The Student’s t-tests revealed no dif-
ferences in relation to theoretical learning. In practical learning, however, women scored
higher (t (84) =2.601, p <0.01) than men for regulated introjection (M = 5.66; SD = 0.56 and
M =5.26; SD = 0.86, respectively) and lower (#(84) = —2.296, p < 0.02) than men for amoti-
vation (M = 1.21; SD=0.56 and M = 1.57; SD= 0.86, respectively). In both cases, the effect
size was small (Dz Cohen = 0.28 and Dz Cohen= 0.25, respectively).

The results of the reliability analysis carried out on the PLOC-U theoretical learning
subscale during the retest phase were as follows: coefficients of a = 0.88 for intrinsic mo-
tivation, a = 0.70 for regulated introjection, a = 0.87 for regulated identification, ot = 0.84
for amotivation, and a = 0.64 for external motivation. The practical PLOC-U learning sub-
scale had coefficients of a = 0.81 for intrinsic motivation, & = 0.68 for regulated introjection,
a= 0.89 for regulated identification, & = 0.87 for amotivation, and a = 0.62 for external
motivation.

3.4. Comparative Analysis of Intrinsic Motivation and External Motivation

In the theoretical learning PLOC-U subscale, the correlational analysis again revealed
positive associations during the retest phase between the factors closest to intrinsic moti-
vation such as regulated introjection and regulated identification (r = 0.27, p <0.001 and r
=0.83, p <0.001, respectively). Intrinsic motivation was negatively associated with the fac-
tors closest to amotivation and external motivation (r = -0.70, p < 0.001 and r = -0.09, p <
0.03, respectively). Identical associations of similar significance were found in relation to
the practical learning subscale of the PLOC-U, with intrinsic motivation correlating posi-
tively with regulated identification and regulated introjection (r=84, p <0.001 and r = 0.14,
p <0.001, respectively) and negatively with external motivation and amotivation r =-0.30,
p <0.001 and r =-0.67, p < 0.001, respectively).

The five factors of the two PLOC-U subscales (see Table 1) were found to follow the
same mean score pattern in the retest phase as in the test phase, with the exception of
external motivation in the practical learning subscale. Once again, the mean scores indi-
cate a progressive drop in the continuum of the PLOC-U subscales at the end closest to
amotivation and external motivation.

When we compared the scores for external motivation on the theoretical and practical
learning PLOC-U subscales during the test phase (M = 3.25; SD = 0.96 and M = 3.95; SD =
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0.87, respectively), we found a statistically significant difference (t (767) = -19.609, p <
0.001, Dz Cohen = 0.71). We found similar differences during the retest phase (M = 3.29;
SD =0.93 and M =4.01; SD = 0.85, respectively) and (¢ (559) =-18.100, p < 0.001, Dz Cohen
=0.76). The effect size was medium to large in both cases.

3.5. Analysis of Expectations Regarding Exam Results

In relation to participants’ (n = 789) expectations regarding their exam results in the
academic aspect of the subject, only 9.9% of respondents said they expected to obtain a
grade of 5 or less out of 10. Once the exam results had been published (n = 560), it was
found that 10.1% had obtained a grade of less than 5 out of 10.

We next analysed the differences between the expected exam results and the final
grades obtained. A Wilcoxon signed rank test revealed no significant differences (Z=-1.57;
n.s.) between the intrasubject means (M =7.23; SD =1.32 vs. M =7.39; SD = 1.50, respec-
tively).

3.6. Differential Analysis of Motivation, Resilience, and Perceived Competence by Class Size and
Instructor Profile

For the analysis in terms of class size, ANOVA was performed using the three types
of classes described in Section 2. The number of students in each type of class remained
stable across the four academic years.

As shown in Table 3, the intrinsic motivation scores were higher in small classes than
in medium and large classes, with the difference being statistically significant. In the case
of extrinsic motivation, the opposite was found, with scores being higher in large classes
than in medium and small ones, with the difference again being statistically significant.

No differences were found in the resilience scores across the three types of classes. In
small classes, the perceived competence scores (M = 3.43; SD = 0.53) were higher (F (765,2)
= 3.88, p <.05, respectively) than in large classes (M = 3.24; SD = 0.53, respectively), with
the difference being statistically significant. No differences were found in relation to me-
dium classes. These results partially confirm Hypothesis 3a.

Table 3. Means and descriptive values for the subscales of the PLOC-U. Resilience and perceived
competence and mean differences between the three samples (class size).

1 2 3

n=86 n=336 n=367 P
SUBSCALES Mean (SD) Mean (SD) Mean (SD) ANOVA 12 13 2-3
Intrinsic Motivation (theory) 5.11 (0.58) 3.81 (1.0) 3.34 (0.91) F (765,2)=129.03 0.000 0.000 0.000
External Motivation (theory) 3.02  (0.94) 3.08 (0.91) 3.44 (0.97) *** 0.823 0.000 0.000
Intrinsic Motivation (practi- 521  (0.72) 4.24 (0.81) 3.72 (0.88) F (765,2)=14.98 0.000 0.000 0.000
cal) 352 (0.73) 3.88 (0.89) 4.11 (0.85) *** 0.001 0.000 0.002
External Motivation (practi- 3.27  (0.44) 3.17 (0.56) 3.22 (0.53) F (765,2)=112.36 0.236 0.697 0.392
cal) 343  (0.53) 3.29 (0.53) 3.24 (0.53) *** 0.084 0.015 0.595
Resilience F (765,2) =18.24 **
Perceived competence F (765,2) =1.64 n.s.

F (765,2) = 3.88 *

1 =small class size 1 to 15 students; 2 = medium class size 16 to 25 students; 3 = large class size 26 to
60 or more students. Statistically significant differences between the three samples according to the
ANOVA and Tukey’s post hoc tests are shown in bold. Levene’s test was not significant in any of
the means. *** p <0.001; ** p <0.01; * p < 0.05.
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For the analysis in terms of instructor profile (general teaching experience and expe-
rience teaching their specific subject)) ANOVA was performed using the profiles de-
scribed in Section 2. Instructors remained with the same groups throughout the four-year
period analysed.

In both Psychology and Nursing, students whose instructors had taught their sub-
jects for a longer time (see Table 4) scored higher for intrinsic motivation (in relation to
both theoretical and practical classes) than those students whose instructors had taught
their subjects for a shorter time. The scores for external motivation (theoretical and prac-
tical classes) were lower among students whose instructors had taught their subjects for a
longer time, although the differences were only statistically significant in the case of the
Psychology students (F (403,2) = 3.29, p <. 05) in relation to practical classes. These results
confirm Hypothesis 3b.

Since Education had only one instructor (with 5-9 years” experience), no analysis of
this subject was conducted.

Statistically significant differences were observed in relation to resilience and per-
ceived competence according to the number of years instructors had taught their subjects,
although the results were somewhat confusing (see Table 4), with the nature of the differ-
ences varying with the subject (Psychology vs. Nursing). These results partially confirm
Hypothesis 3c.

Finally, students whose instructors had less teaching experience scored lower for in-
trinsic motivation (Mni = 3.43; SD = 1.01) than students whose instructors had more teach-
ing experience: intrinsic motivation (Mser = 3.76; SD =1.27; Mer=4.20; SD = 0.85 and Mwmi =
3.55; SD =0.87). However, although the results of the ANOVA were statistically significant
(F (767,3)=15.266; p <0.001), Tukey’s HSD post hoc test revealed no statistically significant
differences between the four types of instructors. No differences were observed in relation
to the rest of the variables studied. These results fail to confirm Hypothesis 3d.

Table 4. Means and descriptive values for the subscales of the PLOC-U, resilience and perceived
competence, and mean differences (number of times the instructor had taught their subject).

Psychology 1 2 3

Instructors n =48 n=79 n =279 P

Subscales Mean (SD) Mean (SD) Mean (SD) ANOVA 1-2 1-3 2-3
Intrinsic Motivation (theory) 3.10  (0.72) 2.85 (0.98) 3.55 (0.87) F (403,2)=22.64 0.253 0.003 0.000
External Motivation (theory) 3.21  (1.0) 3.25 (0.97) 3.53 (0.95) *** 0.968 0.094 0.070
Intrinsic Motivation (practi- 3.36  (0.75) 3.52 (1.1) 3.88 (0.84) F (403,2)=3.92* 0.581 0.003 0.003
cal) 433  (0.80) 4.16 (0.96) 4.02 (0.82) F (403,2)=10.83*0.513 0.045 0.370
External Motivation (practi- 3.01  (0.49) 3.26 (0.62) 3.27 (0.52) F(403,2)=3.29* 0.032 0.006 0.985
cal) 311 (0.51) 3.39 (0.56) 3.24 (0.51) F (403,2) =4.86 *** 0.007 0.232 0.049
Resilience F (403,2) = 4.97 ***

Perceived competence

Nursing 4 5 6

Instructors n=92 n =39 n =145 P

Subscales Mean (SD) Mean (SD) Mean (SD) ANOVA 4-5 46 56
Intrinsic Motivation (theory) 3.30  (0.92) 3.83 (1.2) 420 (0.86) F (273,2)=26.55 0.008 0.000 0.076
External Motivation (theory) 3.11  (0.93) 3.19 (1.0) 297 (0.85) *** 0.888 0.449 0.384
Intrinsic Motivation (practi- 4.08  (0.74) 4.37 (1.1) 4.39 (0.77) F (273,2)=1.07 n.s 0.150 0.015 0.996
cal) 4.04 (0.89) 3.79 (0.97) 3.82 (0.89) F (273,2)=4.19** 0.285 0.148 0.974
External Motivation (practi- 3.18  (0.45) 3.35 (0.52) 3.06 (0.60) F (273,2)=2.07n.s0.262 0.200 0.010
cal) 3.09 (046) 342 (0.71) 3.38 (0.49) F (273,2)=4.71* 0.003 0.000 0.936
Resilience F (273,2) =10.29

Perceived competence

%%
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Instructors: 1 =Psychology:1 1-4 years, 2 = Psychology2 1-4 years, 3 = Psychologys >9 years; 4 = Nurs-
ing1 1-4 years, 5 = Nursingz 1-4 years, 6 = Nursings 5-9 years. Statistically significant differences
between the three samples according to the ANOVA and Tukey’s post hoc tests are shown in bold.
Levene’s test was not significant in any of the means. ** p <0.001; ** p < 0.01; * p < 0.05.

4. Discussion

As with the PLOC-U scale for the theoretical classes, five well-differentiated factors
were found to emerge from the 20 items included in the PLOC-U scale for the practical
sessions. This five-factor structure was also identified in the original PLOC test [44], other
PLOC validations in different languages and samples, [32,45,46], and the validation of the
PLOC-R in its different adaptations [47,48] or similar instruments [49].

As in other PLOC and PLOC-R validations [6,34,45-48], all factors were found to
have acceptable reliability indices. These findings suggest that the PLOC-U has good in-
ternal consistency.

As expected, the factors measuring or close to intrinsic motivation correlated posi-
tively with each other, as did those measuring or close to external motivation, whereas
the association between the factors close to intrinsic motivation and those close to external
motivation was negative. A similar correlation pattern was observed in the original ver-
sion of the PLOC scale [44], the preliminary validations of both the PLOC and the PLOC-
U [6,34], and other PLOC and PLOC-R validations [45-48] or the SIMS Scale [49]. This
correlation pattern denotes the good construct validity of both the theoretical and practi-
cal PLOC-U scales.

The fact that the factor scores revealed a correlation between both time points sug-
gests that the instrument has good test-retest reliability, similar to the temporal stability
reported by other PLOC validations [34,47]. Concerning the changes in motivation after 4
weeks, the scores for all factors were very similar in both the test and retest phases, alt-
hough those linked to intrinsic motivation were lower at retest, whereas those close to
extrinsic motivation were higher. These changes were expected since the retest phase be-
gan two weeks after the end of the exam period when the most intrinsic aspect of students’
motivation may have diminished. Although expected, the decreases in the intrinsic moti-
vation scores after the exam grades were published suggest that, although useful, grades
may only be temporary motivators. Beyond this, it is difficult to determine whether, in
this case, the grades acted as intrinsic motivation boosters or affected students negatively,
as discussed by some authors [4]. Additionally, in contrast with other studies [49], which
found women to be more intrinsically motivated than men, no significant gender differ-
ences were found in the balanced subsample.

Regarding resilience and perceived competence, these two variables correlated posi-
tively with intrinsic motivation and the factors close to intrinsic motivation, and nega-
tively with external motivation and amotivation on the practical scale. This correlation
pattern was also partially observed on the theoretical scale, although in this case, no asso-
ciation was found between resilience and the PLOC-U factors. These results support our
first hypothesis, indicating the existence of a relationship between motivation, resilience,
and perceived competence, as suggested by SDT [7].

The results also support our second hypothesis and are consistent with those re-
ported in previous research in the field of SDT [1,2,6], which suggests that motivation may
correlate more closely with resilience and perceived competence in practical learning than
in theoretical learning.

We found that intrinsic motivation was higher in small classes than in medium and
large classes, whereas the extrinsic motivation scores were higher in large classes than in
medium and small ones. Supporting our third hypothesis, and consistent with the results
presented here, some studies have reported that motivation and performance levels tend
to be higher in smaller classes than in larger ones [23,33]. Indeed, a large group size seems
to reduce not only motivation but also self-efficacy and task mastery among students [28].
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Nevertheless, recent studies have suggested that the influence of class size on stu-
dents” performance depends on other variables such as students’ gender or race [32]. This
variability may explain the inconsistent results obtained in relation to resilience and per-
ceived competence, which only partially support Hypothesis 3a and highlight the need to
take relationships between class size and other variables into account when assessing the
influence of the former on motivation, resilience, and/or student performance.

The results of the present study suggest that in both Psychology and Nursing, stu-
dents whose instructors had taught their subjects for longer periods scored higher for in-
trinsic motivation in both the theoretical and practical subscales. External motivation,
however, was lower in practical Psychology classes in which the instructor had more
teaching experience. These findings support Hypothesis 3b. However, the same results
were not observed for resilience and perceived competence, the scores for which varied
depending on the subject, making it impossible to confirm Hypothesis 3c in this case.

When instructors were classified in accordance with their general teaching experi-
ence, no significant differences were found in the motivation scores across the four result-
ing types, failing to confirm Hypothesis 3d. As mentioned earlier, students whose instruc-
tors had less teaching experience had lower intrinsic motivation scores. Previous research
on the role of the instructor’s teaching experience in motivation and other student varia-
bles, such as performance, resilience, self-efficacy, and competence, has led to a range of
different conclusions [32,50-52]. Although some authors argue that students with more
experienced instructors perform better [53], others suggest that it is the instructor’s effi-
cacy, rather than experience, that is related to students” motivation, self-efficacy, beliefs,
and goals [51]. Furthermore, other studies report that students with both the least and
most experienced instructors score lowest for motivation, suggesting that experience
plays no definitive role in motivation and may interact with other variables, such as in-
consistent instructor behaviour, to affect motivation [50].

Additionally, worth mentioning are the differences observed in the motivation scores
between those students whose instructors had taught their subjects for a longer time and
those whose instructors had taught their subjects for a shorter time when Psychology and
Nursing courses were compared. These differences were particularly pronounced in
scores related to external motivation for which differences were observed among Psychol-
ogy students but not among Nursing students in both theoretical and practical classes. In
general, and consistent with the findings of other authors [6,49], the Nursing students in
our study had medium to high levels of intrinsic motivation. It seems that the instructor’s
experience may play a role in explaining the differences observed in extrinsic motivation
among students in Psychology and Nursing courses. However, due to the characteristics
of the experimental design, we must be cautious in our interpretations.

5. Conclusions

Summing up the findings, it may be important to assess motivation separately in re-
lation to theoretical and practical classes, since this variable, as well as its associations with
resilience and perceived competence, seems to behave differently according to the type of
teaching provided. Indeed, as argued by SDT, motivation and its interaction with other
variables such as resilience or perceived competence, plays a vital role in educational set-
tings [4], meaning that it must be assessed using well-adapted, validated instruments.

One of the limitations of the present study is the convenience sampling method used.
Nevertheless, its effect was reduced by the large-scale participation of the students en-
rolled in the selected subjects, as well as the fact that all members of the selected subjects’
teaching teams took part. The longitudinal nature of the design, which covered four aca-
demic years, with measurements taken at two time points in each year, enables us to ad-
vance our search for the predictors of motivation in higher education. However, the ex-
perimental design used precludes the establishment of definitive causal relationships.
Moreover, although some of the variables analysed were self-reported, the inclusion of
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objective variables (academic success, class size, instructor profile) increases the reliability
of the interpretations.

Another limitation is that no confounding variables were controlled when assessing
the impact of both class size and instructor’s experience on students’ motivation, resili-
ence, and perceived competence. In this sense, it is important to note that the classroom is
a subsystem of the class climate in which students and teachers interact [54,55], yet our
study did not analyse the instructor’s actions or teaching style [56,57], which may have
influenced the results.

As mentioned earlier, sociodemographic variables such as gender or race may affect
the relationship between class size, instructor’s experience, and motivation, as well as
other variables related to the teaching environment such as autonomy support or need-
supportive teacher behaviour [4]. Moreover, although our analyses revealed no remarka-
ble gender differences in terms of the scores obtained in the PLOC-U scales, the highly
feminised sample used in this study, which is characteristic of both Psychology and Nurs-
ing degrees, may have affected the results.

The PLOC-U seems to be a useful instrument for assessing motivation in all its di-
mensions within the framework of SDT among students in both theoretical and practical
classes. This study also helps shed light on the potential role of class size and instructor’s
experience in motivation, resilience, and perceived competence. Understanding the effects
of these two factors in educational settings may be very useful for establishing a more
motivating classroom climate and, consequently, improving students’ experiences and
outcomes at university.

Further research is required with other samples and in other countries to adapt and
validate the PLOC-U in different populations. Moreover, future studies should assess the
interactions between students and instructors in theoretical and practical learning ori-
ented towards a motivational climate [56], taking into account both class size and instruc-
tor’s experience.

Author Contributions: Conceptualisation, A.O.-G., M.G., and A.L.-O.; methodology, M.S5.-D.M;
software, M.S.-D.M.; validation, M.S.-D.M., A.O.-G., and A.L-O.; formal analysis, M.S.-D.M.; inves-
tigation, M.S5.-D.M., A.O.-G., and A.L-O.; resources, L.B. and F.].O.d.E.-D.; data curation, M.S.-D.M.,
AF.-V, and A.G.-G.; writing—original draft preparation, M.S.-D.M.; writing—review and editing,
M.S.-D.M. and A.G.-G,; visualisation, A.G.-G., A.O.-G., AL-O., and F.].O.d.E.-D.; supervision, M.S.-
D.M.; project administration, M.S.-D.M. and F.].O.d.E.-D.; funding acquisition, L.B. All authors have
read and agreed to the published version of the manuscript.

Funding: The APC was partially funded by the University of the Basque Country and by the Bio-
donostia Health Research Institute.

Institutional Review Board Statement: The study was approved by the ethics committee of the
University of the Basque Country (CEISH M10_2021_278, date: 18 October 2021) for studies involv-
ing humans.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data that support the findings of this study are available on re-
quest from the corresponding author, M.S.D.M.

Acknowledgements: We are immensely grateful to the health science students at the University of
the Basque Country and the University of Alicante for their participation in this study. We also
thank Diana Draper for translating the paper.

Conflicts of Interest: The authors declare no conflicts of interest.
Appendix A

PLOC-U questionnaire



Educ. Sci. 2023, 13, 147

14 of 17

<Response Scale> (1 = Completely disagree, 2 = Mainly disagree, 3 = Partly disagree, 4 =
Partly agree, 5= Mainly agree, and 6 = Completely agree)

In general, I attend theoretical classes on <subject name>

Item 1 Because <subject name> is fun.

Item 2 Because I want to learn and acquire an understanding of <science>.

Item 3 To check whether or not I am capable of passing the subject

Item 4 Because I will have problems if I do not.

Item 5 But I do not really know why I do.

Item 6 Because I enjoy learning new things.

Item 7 Because it is important to do well in <subject name>.

Item 8 Because I would feel bad if I did not.

Item 9 Because it is what I am supposed to do.

Item 10 But I do not understand why we have to study <subject name>.

Item 11 Because <subject name> is interesting.

Item 12 Because I want to improve my training as a <profession>.

Item 13 To check whether or not I am on track to pass the subject.

Item 14 So that the professor does not single me out.

Item 15 But I actually think I am wasting my time in <subject name>.

Item 16 Because I find satisfaction in acquiring new knowledge and written-oral skills.

Item 17 Because I learn things which I can then apply in other areas of my life.

Item 18 Because I fret if I do not go.

Item 19 Because I believe the system requires me to go to this class even though attendance
is optional.

Item 20 But I do not think I am getting much out of <subject name>.

Theoretical Classes’ Subscale:

Intrinsic motivation: items 1, 6, 11, and 16
Regulated identification: items 2, 7, 12, and 17
Regulated introjection: items 3, 8, 13, and 18
External motivation: items 4, 9, 14, and 19
Amotivation: items 5, 10, 15, and 20

In general, I attend practical classes on <subject name>

Item 21 Because, at the end of the day, it’s what I learn that really matters, not what grade
I get in the continuous practical assessment.

Item 22 Because they help complement my theoretical knowledge.

Item 23 Because I would feel bad if I didn't.

Item 24 Because the practical assessment system gives me the opportunity to obtain up to
<..> points out of my final subject grade.

Item 25 But I don’t see the benefit of practical classes.

Item 26 Because they help improve my written and oral skills.

Item 27 Because it's important for me to be able to do the practical part of this subject well.

Item 28 Because they help me monitor my progress in the subject, so I get a clearer idea of
whether or not I'm likely to pass.

Item 29 Mainly because, the most important thing, more than learning, is getting the
points awarded for completing the practical part.

Item 30 But I don’t see why <subject name> should have a practical part.

Item 31 Because I enjoy acquiring knowledge that complements the theoretical part of the
subject.

Item 32 Because I want to acquire technical and practical skills.

Item 33 Because doing so brings me one step closer to passing the subject.
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Item 34 Because it’s what I'm supposed to do in this academic context.

Item 35 But I don’t really understand the advantage of practical classes.

Item 36 Because practical classes make the subject more interesting.

Item 37 Because they are an important part of my training as a <......>.

Item 38 Because I fret if I do not go.

Item 39 Because if I didn’t, I wouldn’t get the minimum grade needed to pass.
Item 40 But I don’t really know why I do.

Practical Subscale:

Intrinsic motivation: items 21, 26, 31, and 36
Regulated identification: items 22, 27, 32, and 37
Regulated introjection: items 23, 28, 33, and 38
External motivation: items 24, 29, 34, and 39
Amotivation: items 25, 30, 35, and 40.
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