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Relationship between motivational climate,
anxiety and average mark in pre-service
physical education teachers: a cross-sectional
study based on structural equation modelling
approach
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Abstract

Background Motivation is a variable that directly influences task orientation. Within the motivational sphere, the
motivational climate determines whether a task is performed with an intrinsic or extrinsic.

Purpose It has been observed that depending on motivational orientations, anxiety levels and task performance can
be increased. Likewise, there are differences in interests depending on the gender of individuals.

Methods This research aims (a) To elaborate and adjust a theoretical model of the causal relationship of motivational
climate on anxiety and academic performance and (b) To analyse the causal relationship between the motivational
climate on anxiety and the average mark of the participants. Regarding the design, a comparative, cross-sectional and
descriptive study was carried out on a sample of 558 trainee physical education teachers. The sample for this study is
from southern Spain. Likewise, the branch of study of the sample is related to university degrees in education sciences
and physical activity and sport sciences. The Beck Anxiety Inventory (BAI), Perceived Motivational Climate in Sport-2
and an ad hoc socio-demographic questionnaire were used to collect the data.

Results It is observed that the male sex presents a greater causal relationship of task climate (3=—0.259; p < 0.05) and
ego climate (8=0.324; p<0.001) on anxiety. A stronger causal relationship of task climate (6=0.340; p<0.001) and ego
climate (3=0.241; p<0.05) on mean score is also observed for the male population. The sample presents a negative
causal relationship of anxiety on the average mark. This is higher for the male population (6=—0.126).
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Conclusions Male students show a greater causal effect of motivational climate on anxiety and grade point average.
Likewise, the causal relationship of task climate on the development of anxiety is negative for the study sample. In
contrast, the ego climate exerts a positive causal relationship on the development of anxiety.

Keywords Motivational climate, Anxiety, Physical education, Academic performance

Introduction

The university population is currently immersed in a
period of physical and psychosocial change [1, 2]. Psy-
chosocial changes include changes and preferences when
carrying out different tasks [3]. One of the most worrying
changes during the university stage is the increase in the
sedentary time of young people [1, 3]. This is regulated
by the motivation of students towards different physical-
sport activities [4, 5]. Motivation is defined as a series
of internal or external factors that regulate the attitude
towards a task [6]. It has been observed that there are
variables that condition attitude towards certain activi-
ties, such as gender [7].

Gender has been found to be a variable that determines
motivation to undertake specific tasks [8]. Studies con-
clude that adolescence conditions adequate motivation
towards an active lifestyle [8]. Young people who do not
develop a favorable attitude towards physical activity in
adolescence are more sedentary in adulthood [9]. Spe-
cifically, research shows that women are more sedentary
than men [10]. The main conditioning factors when it
comes to developing a positive attitude towards a certain
activity are the academic environment together with the
family area [10].

A factor that has been widely studied in the area of psy-
chology sport is the motivational climate [11]. This con-
cept comes from the Achievement Goals Theory [12]. It
is defined as internal or external indicators from the envi-
ronment that determine success or failure when under-
taking a given task [13]. Farrel and Walker [14] proposed
a 2x2 goal model in which goals are subdivided, with a
total of four possibilities:

+ Approach-mastery: A task orientation is adopted
with a high perception of competence on the part of
the subject.

+ Avoidance-mastery: A task orientation is matched
with a perception of incompetence.

+ Approach-performance: Based on a normative
feeling of competence.

+ Avoidance-performance: The subject perceives his
or her incompetence with respect to other subjects.

Contextualising the previous theory to the physical sport
context, when motivation of the subjects is oriented
towards the process and the task, the success of the prac-
tice is associated with intrinsic motivations such as per-
sonal satisfaction and the improvement of social relations

[15]. Conversely, when motivation is ego-oriented, values
like competitiveness become more relevant [16], fos-
tering stress and anxiety levels when competitive obje-
tives are not achieved [16]. Depending on gender, males
are more oriented towards the ego-climate, showing a
higher level of competitiveness than the female sex [17].
Research affirms that when sport practice is guided by
extrinsic factors and these are not achieved, sport aban-
donment is encouraged [6, 15, 16, 18].

Likewise, another of the most studied elements within
the physical sports field is anxiety. This psycho-emo-
tional state is defined as a negative state where symptoms
like nervousness and worry are associated with a direct
impact on the functioning of the somatic and cognitive
areas of the person [19, 20]. Numerous studies affirm
that the orientation towards which the physical-sports
practice takes place can help to channel or increase the
levels of anxiety [21]. When sport motivation is task-
climate oriented, a decrease in anxiety levels is observed
due to the secretion of neurotransmitters and the lack of
extrinsic motivations [21]. On the contrary when physi-
cal activity practice is oriented towards the ego-climate,
extrinsic factors are present, leading to an increase in
anxiety levels when goals are not achieved [21]. Increased
levels of anxiety can also be increased by the academic
environment. Given such results, female gender tends to
show better academic performance as they practice dis-
ruptive state channeling techniques [22].

The academic environment has been shown to be a
factor that generates physical and mental discomfort in
students [22]. This is mainly due to the high degree of
competition for the highest possible rating [22]. In view
of such statements, research carried out by Nuanez-Pena
& Bono [23] affirms that when a student begins the exam
period, stress and anxiety levels increase and the time
spent on any physical sporting activity decreases. This
may result in students’ poorer academic performance, as
it has been shown that students who are less physically
active perform less well and are less motivated to tackle
different academic tasks [24].

The proposed research objectives (a) To elaborate and
adjust a theoretical model of the causal relationship of
motivational climate on anxiety and academic perfor-
mance and (b) To analyse the causal relationship between
the motivational climate on anxiety and the average mark
of the participants.

Finally, the next research hypotheses are proposed:
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H.1. Differences in the effect of motivational climate
on academic performance and anxiety are expected to be
found.

H.2. The effect of motivational climate on academic
performance and anxiety and will differ according to the
gender of the participants.

H.3. It is expected that males will have a stronger effect
of ego-climate on anxiety.

Materials and methods

Participants and design

A quantitative, cross-sectional comparative and non-
experimental (ex post facto) research has been proposed.
The sample for this study consisted of 558 physical edu-
cation teachers in training (M=24.07; S.D=4.70). The
gender distribution shows that 418 participants are
female (74.9%) and 140 are male (25.1%). The sample is
made up of students from the university degrees of Edu-
cation Sciences and Sports Sciences in the south of Spain.
Specifically, the sample is made up of students from the
University of Granada. For data collection, simple ran-
dom sampling was used. In order to meet the inclusion
criteria, participants were required to be in the final year
of a university degree in primary education and to be
specialising in physical education. Participants who did
not meet the inclusion criteria did not participate in the
study. With regard to the sampling error for a confidence
interval of 95%, a value of less than 5.0% was obtained.
In this research it has been received the written informed
consent from participants of our study.

Instruments

The instruments used have been previously validated and
show a high degree of internal reliability. Also, these have
been adapted to the population of this study. The authors
have permission to use this instrument from the copy-
right holders. Details of the instruments are given below:

+ Socio-demographicad hocquestionnaire:

This instrument has been used to collect
sociodemographic and academic variables.
Specifically, it has been used to collect the variables
age and sex (male / female). To collect data related
to the average grade, the next categorization has
been used: pass (5 to 6.99), remarkable (7-8.99) and
excellent (9-10) [25].

+ Perceived Motivational Climate in Sport
Questionnaire-2 [26]: The version of Gonzdlez-
Cutre et al. [27] has been used for this research.
This is formed by 33 questions that are measured
through a Likert scale. This questionnaire allows
the collection of motivational climate values under
a dual perspective, offering data related to task
climate and ego climate. The internal consistency
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obtained in the version of Gonzélez-Cutre et al. [27]
was a=0.900 for ego climate. For the variables that
make up this variable, the following values were
obtained: Punishment for errors (a=0.770), Unequal
recognition (a=0.870) and rivalry between group
members (a=0.610). For task climate a value of
a=0.900 was obtained. For each of the sub-variables
the following values were obtained: Cooperative
learning (a=0.650), effort/improvement (a =0.700)
and important role (o =0.700). For this study, a
value of a=0.840 was obtained for task climate.

For each of the sub-variables the following values
were obtained: Cooperative learning (o =0.830),
effort/improvement (o =0.829) and important role
(a=0.827). A value of a=0.921 was obtained for ego
climate. For the variables that make up this variable,
the following values were obtained: Punishment for
errors (a=0.776), Unequal recognition (a=0.899)
and member rivalry (a=0.702).

+ Beck Anxiety Inventory (BAI) [28]: The version
adapted by Sanz and Navarro [28] to Spanish has
been used. This is formed by 21 items measured
through a Likert scale. The internal consistency
of the version of Sanz and Navarro [29] obtained
a value of a=0.911. For this research, a value of
a=0.936 was obtained.

Procedure

Data collection was carried out according to a data col-
lection plan. The researchers prepared an information
letter with the objectives of the study. Since the partici-
pants in this study were located in two faculties, this let-
ter was sent to their institutional e-mail address. In this
letter, the inclusion criteria were specified: to be students
of physical activity and sport sciences or of the univer-
sity degree in primary education with a major in physi-
cal education. Once the young people had received this
information, they contacted the research team. With
regard to ethical principles, the participants decided to
complete the questionnaire on a voluntary basis. They
were also guaranteed anonymity and the exclusivity that
the data would be processed for scientific purposes. They
were also assured that if they wanted to leave during
data collection, they were free to do so. To ensure that
all answers were given consciously and not randomly,
three questions were repeated. All questionnaires that
did not match these questions were eliminated. A total
of 591 responses were obtained, but 33 questions were
eliminated because of mismatches. This left a final sam-
ple of 558 participants. In terms of ethics, this research
followed the various criteria set out in the Declaration
of Helsinki. Furthermore, it has been supervised and
approved by an ethics committee belonging to the Uni-
versity of Granada with code 2966/CEIH/2022.
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Table 1 Skewness and kurtosis values for the variables forming the theoretical model
AM TC CL El IR EC PM UR MR ANX
Mean 1.9068 3.7632 4.0246 3.9500 4.0520 2.5820 2.3865 26882 2.7252 0.7933
Standard Deviation 05702 0.6798 0.8714 0.7170 0.8433 0.8056 0.7981 0.8242 0.9095 0.6351
Skewness —-0.009 —-0.381 -0.273 -0.635 -0.425 -0.015 0.249 -0.043 -0.079 0.253
Kurtosis 0.006 0.265 0.524 0.261 0.409 -0313 -0.158 -0.018 -0.363 0.352
Minimum 1.00 0.94 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Maximum 3.00 471 5.00 5.00 5.00 4.69 5.00 5.00 5.00 2.95
(,/_\‘\
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Fig. 1 Developed theoretical model

Note: Important Role (IR); Cooperative Learning (CL); Task Climate (TC); Effort/Improvement (El); Unequal Recognition (UR); Punishment for Mistakes (PM);
Rivalry between group members (MR); Ego Climate (EC); Average Mark (AM); Anxiety (ANX)

Data analysis

Initially, the statistical programme IBM SPSS Statistics
was used. This programme was used to analyse normal-
ity. For this research, the values of skewness of the vari-
ables were between —0.440 and 0.647. The kurtosis values
were between -0.365 and 1.042. For normal distribu-
tion, skewness and kurtosis values within +2 range are
considered acceptable [30]. These values are considered
acceptable for a normal distribution [30]. Once these val-
ues were known, we proceeded to make the theoretical
model. Table 1 presents the values obtained for the skew-
ness and kurtosis for each of the variables.

In order to meet the objectives and hypotheses of the
study, a multigroup structural equation analysis was
developed and adjusted. The IBM Statistical Package for
Social Sciences Amos 26.0 programme was used to carry
out the analyses. In terms of the variables that make up
each of the different models, these are made up of two
unobserved variables (exogenous) and eight observed

variables (endogenous). For the observed variables,
causal explanations have been made. These were based
on the observed associations and the degree of reliabil-
ity of the measurement of the indicators. Once this had
been done, the error caused by the measurement process
could be included. As for the direction of the arrows,
the unidirectional arrows symbolise the lines of influ-
ence between the latent variables. These are interpreted
from the regression weights. To study the level of signifi-
cance, two degrees of significance were established, one
at p<0.05 and p<0.001 (Fig. 1).

In order to carry out an adequate adjustment of each
of the models, the steps established by Kyriazos [31] and
Maydeu-Olivares [32] have been followed. Likewise, fol-
lowing the fit criteria of these authors [31, 32], the good-
ness of fit should be assessed on the basis of the value
obtained in the Chi-square test. When the values show
a non-significant value, a good fit is obtained. Follow-
ing Loehlin & Beaujean [33] and Kline [34], there are a



Melguizo-lbéfez et al. BMC Medical Education (2025) 25:55

Table 2 Standardised regression weights for the study sample

Effect line R.W. S.R.W.
Stimations  S.E. C.R. P B
ANX «TC —0.095 0.043 —-2233 <0.05 —-0.115
ANX «EC 0.163 0.050 3277 <0.001 0.173
IR «TC 1.000 0.907
El «TC 0.793 0.030 24147 <0.001 0.846
CL «TC 0.983 0.036 17.194 <0.001 0.863
PM «EC 1.000 0.845
UR «EC 1.344 0.069 19.352 <0.001 0.886
MR «EC 0.773 0.057 13.630 <0.001 0573
AM «TC - 0.075 0.039 —1.933 0.053 —0.084
AM «EC 0.109 0.046 2377 <0.05 0.129
AM «—ANX 0.138 0.039 3.534 <0.001 0.186
EC «->TC —0.255 0.028 —9.009 <0.001 — 0494

number of other indices that should be assessed. These
are the comparative fit index (CFI), the goodness-of-fit
index (GFI) and the incremental reliability index (IFI).
When scores above 0.900 are obtained, a good fit is
obtained. In addition, Loehlin & Beaujean [33] and Kline
[34], establish the need to consider the root mean square
approximation (RMSEA), showing a good fit when scores
below 0.100 are obtained.

A good fit has been obtained for the proposed theo-
retical model (X*=64.185; df=16; pl=0.000). According
to Tenembaun & Eklund [35], although a good fit has
been obtained, these data cannot be interpreted inde-
pendently. This is due to the size of the study sample and
the degree of susceptibility of the sample [35]. Therefore,
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other fit indices have been considered. Specifically, the
following have been used: Comparative Fit Index, Nor-
malised Fit Index, Incremental Fit Index together with
the Tucker Lewis Index. The values obtained were 0.975,
0.967, 0.975 and 0.956 respectively. The Mean Squared
Error of Approximation Analysis has also been consid-
ered. This index obtained a value of 0.074.

Results

Table 2; Fig. 2 present the standardised regression
weights for the sample forming this study (Hypothesis
1). A negative causal relationship was found for task cli-
mate on anxiety (p<0.05; f=-0.115). On the contrary, a
positive causal relationship of ego-climate on anxiety was
obtained (p<0.001; $=0.173). A negative effect of task
climate on the average mark is observed (f=-0.084). On
the other hand, a positive causal relationship of ego cli-
mate on the average grade is evident (p<0.05; p=0.129).
A positive causal relationship is also obtained for anxi-
ety on the average grade (p<0.001; $=0.186). A negative
reciprocal effect is obtained between both motivational
climates (p <0.001; =-0.494).

The results shown in Fig. 3; Table 3 show the effects
of the variables for the male students (Hypothesis 2 and
Hypothesis 3). In this case, a negative effect of task cli-
mate on anxiety is shown (p<0.05; p=-0.259). On the
contrary, a positive effect of ego-climate on anxiety
is shown (p<0.001; B=0.324). Regarding the motiva-
tional climate effect on the mean score, a positive effect
of ego-climate and task-climate was observed (p<0.001

(e7)
T 0.06
ANX
. 0.71 —
0.17 | A2
0.08 ., A IM (e4)
&
S/ 088
7N/ 0.78 —
{ EC UR (&5
) \_// 0
= 0.33
0.12 MR —(e6)
0.04
AM
©

Fig. 2 Theoretical model with standardised regression weights for the whole sample
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Fig. 3 Theoretical model with standardised regression weights for the male population

Table 3 Standardised regression weights for the male sample

Effect line R.W. S.R.W.
Stimations  S.E. C.R. P B
ANX «TC -0.255 0.089 -2.878 <0.05 -0.259
ANX «EC 0.345 0.100 3.445 <0.001 0324
IR «TC 1.000 0.899
El «TC 0.888 0.063 14.200 <0.001 0.879
CL «TC 0.953 0.069 13.768 <0.001 0.862
PM «EC 1.000 0.930
UR «EC 1.041 0.119 8.747 <0.001 0.782
MR «EC 0.631 0113 5.606 <0.001 0.488
AM «TC 0.293 0.086 3.395 <0.001 0.340
AM «EC 0.225 0.098 2.300 <0.05 0.241
AM «—ANX -0.110 0.082 -1.347 0.178 -0.126
EC «->TC -0.198 0.046 -4.291 <0.001 -0.442

=0.340; p<0.05; p=0.245). Considering the effect of
anxiety on the mean score, a negative effect is obtained
(B=-0.126). Finally, a negative effect is observed between
the task climate and the ego climate (p<0.001; =-0.442).

Figure 4; Table 4 evidence the results for the female
population (Hypothesis 2). A negative effect of task cli-
mate on anxiety is observed (p=-0.068). A positive effect
of ego climate on anxiety is obtained (p <0.05; p=0.150).
Regarding the effect of the motivational climate on the
mean score, a positive effect of task climate and ego cli-
mate was observed (p<0.05; p=0.134; =0.109). Consid-
ering the effect of anxiety on the mean score, a negative
effect is observed (f=-0.073). Finally, a negative effect

is observed between the two motivational climates
(p<0.001; p=-0.511).

Discussion

Once the results of the research have been analysed,
the main findings are contextualised below. It should be
noted that depending on the motivational climate, there
is a positive or negative causal effect on anxiety. It is also
obtained that both motivational climates exert a positive
causal relationship on the average mark.

The results obtained for the study population show a
negative causal effect of task climate on anxiety. In con-
trast, the causal relationship of ego-climate on anxiety is
positive. It has been observed that young people who ori-
ent their learning towards intrinsic motivation are more
committed to learning [36, 37]. This leads to the promo-
tion of meaningful learning [37]. When learning is ori-
ented towards extrinsic factors, it is observed that if the
desired outcome is not achieved, stress and anxiety levels
increase [38]. This can lead to a perception of low self-
efficacy, directly affecting task performance [39].

Analysing the effect of motivational climate on the
average grade, a greater positive causal effect is observed
for task climate. In contrast, the causal effect of ego cli-
mate is positive, but smaller. Given these findings, studies
suggest that the orientation of learning towards task cli-
mate positively favours affective-behavioural control and
cognitive variables [40, 41]. This results in adequate con-
trol of emotions together with full functioning of cogni-
tive functions leading to higher task performance [41]. In
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Fig. 4 Theoretical model with standardised regression weights for the female population

Table 4 Standardised regression weights for the female

population
Effect line R.W. S.R.W.
Stimations  S.E. C.R. P B

ANX «TC -0.053 0.048 -1.123 0.261 -0.068
ANX «EC 0.134 0.055 2427 <0.05 0.150
IR «TC 1.000 0.907
El «TC 0.772 0.034 22452 <0.001 0.839
CL «TC 0.995 0.042 23.420 <0.001 0.863
PM «EC 1.000 0.828
UR «EC 1413 0.083 17.001 <0.001 0.908
MR «EC 0.785 0.065 12.052 <0.001 0.581
AM «TC 0.096 0.044 2.169 <0.05 0.134
AM «EC 0.089 0.051 1.728 0.084 0.109
AM «—ANX -0.067 0.045 -1475 0.140 -0.073
EC «->TC -0.274 0.034 -7.945 Hxx -0.511

addition, when tasks are oriented towards ego-climate, a
decrease in the performance of attention and information
processing variables is observed [41]. This results from
increased levels of anxiety and stress, which negatively
affect cognitive performance [40, 41].

Looking at the multi-group analysis according to gen-
der, the male population shows a greater effect of motiva-
tional climate on anxiety. A negative causal effect of task
climate on anxiety is observed, being greater for the male
population. These results were very different from those
obtained by Abrahamsen et al. [43]. The results obtained
suggest that motivational climate is important for both
sexes. The results found by Abrahamsen et al. [43] state

that motivational climate on the development of anxiety
is higher for the female population.

Authors have considered that the development of a
certain motivational climate towards a task is derived
from various socialisation processes [42]. The effect of
gender on anxiety and perceived competence should be
considered as a mediating effect of the motivational cli-
mate [42]. Motivational learning climates created by the
male population have been found to have a greater effect
on the development or decrease of anxiety [43]. In con-
trast, learning climates for the female population show a
smaller effect on the development or decrease of anxiety
[43]. This is due to the specific interests of the groups to
which the learning is oriented [40, 42, 43].

The multi-group analysis carried out to analyse the
causal relationship of motivational climate on the aver-
age grade shows a greater effect for the male population.
The creation of a certain motivational climate towards
learning is preceded by interest in learning the content
[44]. The results of this study show a smaller causal effect
for ego climate for both groups. Ego orientation affects
the intensity of cognitive and somatic anxiety symptoms
through self-confidence [45, 46]. Continued exposure
over a period of time results in decreased levels of con-
fidence and competence [39, 45]. Research suggests that
for successful academic performance the two variables
above play a key role [39, 45-47].
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Limitations and future perspectives

It should be noted that this study is not without its limi-
tations. The first one is related to the design of the study.
As this was a cross-sectional study, the results were only
studied at one point in time. This does not allow us to
analyse the evolution of the variables analysed. Like-
wise, the variables were collected with reliable instru-
ments. Despite this, self-reported instruments are not
free from intrinsic error during data collection. In addi-
tion, variables that could act on the variables under study
have been omitted. This may have affected the results
obtained.

In terms of future perspectives, this study is a step for-
ward in its field of study. Motivation is a key factor in the
response to many human behaviours. It would be useful
to carry out a study with a retrospective perspective in
order to analyse the factors that have conditioned the dif-
ferent motivational climates of the participants.

With regard to the pedagogical perspectives of this
study, the need to take care of mental health should be
highlighted. The educational environment sometimes
increases the stress and anxiety levels of young people.
This can lead to mental disorders that act negatively on
people’s health. This study presents a view that young
people’s previous interests can act on their academic per-
formance. It is often necessary to educate young people
that it is not the end result but the process that is most
important. Through the creation of a motivational cli-
mate focused on learning (homework), it is possible to
act in order to take care of the mental health of young
people and to favour their academic performance.

Conclusions
The main findings are that for both sexes there is a
negative effect between task climate and the psycho-
emotional state of anxiety. On the other hand, there is
a positive effect between ego climate and anxiety. The
effect of both motivational climates on anxiety is greater
for the male sex. In terms of the effect of motivational cli-
mate on the mean score, a positive effect of ego-climate
and task-climate is observed. In terms of gender, a greater
effect of the motivational climate on the average mark
was observed for the male sex. Focusing attention on the
effect of anxiety on the average score, a negative effect is
found for both sexes, with a higher score for the male sex.
Finally, this study shows that there are differences
between the motivational climate developed towards
sport and the effect of sport on anxiety and average aca-
demic grade.
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