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Abstract: The aim of the study was to evaluate students” assessment of their learning after a teaching
period of volleyball training in a university course. The teaching was research-based and linked to
relevant theories of motor learning, small-sided games (SSG), teaching games for understanding
(TGfU), and motivational climate. To examine the research question, a mixed methods design was
used, which included a questionnaire and reflection notes from the students. The questionnaire
data constituted the basis for an analysis of the students’ reported development in their skills and
knowledge in four relevant learning outcomes, while the qualitative data provided more in-depth
data related to their learning. The statistical analyses showed a significant increase in the experience
of skills and knowledge in all four relevant learning outcomes related to the curriculum of the
course. From reporting poor or medium goal achievement prior to the course, the students, in
general, reported good goal achievement after the course. The thematic analysis of the reflection
notes supported these findings, in which game activities in small groups were especially identified
as positive. Furthermore, the students stated that the teacher and a learning-oriented motivational
climate were crucial in contributing to a positive learning environment. Some of the students reported
too little instruction and feedback from the teacher during the course. The students expressed a few
suggestions for changes to the content and methodology of the teaching. The study indicates that
this type of research-based teaching may be important to produce a positive learning outcome for
students. Our finding is consistent with previous research, which identifies which elements should be
emphasized when implementing training in this subject area. As the survey only had 30 respondents
and the design did not contain a control group, caution should be exercised when drawing strong
conclusions from this study.

Keywords: research-based teaching; students’ self-assessment; learning outcomes; teaching practice;
small-sided games; teaching games for understanding

1. Introduction

According to the recommendation from the Norwegian Ministry of Education and
Science “Culture for Quality in Education”, substantial potential exists for improvement
in the quality of teaching in higher education [1]. The Ministry asserts that universities
need to change their practice regarding teaching, and it provides guidance on how the
interaction between research and education can be enhanced. Norwegian universities are
legally required to conduct research-based teaching [2]. However, no clear explanation
exists concerning precisely what this term entails, and research-based teaching can be
interpreted in different ways [3,4].

Research-based teaching includes students receiving training in relevant research
methods, taking part in research projects, developing a critical understanding of estab-
lished truths, and developing professional curiosity through engaging in student-active
methods [1]. However, it has been argued that this view of research-based teaching is too
narrow. For instance, Grythe reported that teachers must also utilize teaching methods
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that [5], through research, have been shown to produce the best possible learning outcomes.
Indeed, the Ministry of Education and Research highlights the importance of lecturers in
higher education researching their own practice to improve their quality of teaching [1].
Such a strategy involves a critical and investigative examination of one’s own teaching.
The purpose of this study is to elucidate students” experience of research-based teach-
ing by examining their achievement of specified learning outcomes in a university-level
volleyball course.

When investigating teaching within higher education, we argue that the term con-
structive alignment is central [6]. This term means that there must be a match between the
learning outcomes that the students must attain by completing the subject(s) and what the
teaching and examinations provide. This is in accordance with Hattie’s contention that
consistency must exist between aims, methods, and assessments in teaching [7]. Specifically,
it is necessary to plan and implement teaching that is directed toward what the students
will learn according to the learning outcome descriptions of that course.

When carrying out research-based teaching, it is necessary to begin with research on
teaching within the subject area to be taught. Therefore, research will now be presented on
which this pedagogical experiment is based.

In subjects in which the goal is related to skills acquisition in sports activities, planning
exercises based on theories of motor learning is highly relevant. In such theories, the
importance of training specifically for the skill to be developed and facilitating many
repetitions of the chosen skill is emphasized [8]. Therefore, a substantial amount of the
time available should be allocated for exercises with a small number of students in each
group, e.g., paired exercises, which are often referred to as small-sided games (S5G). In fact,
a substantial body of the extant literature in the field of “learning and developing skills in
different ball games” has demonstrated that SSG is an effective and appropriate way to
develop such skills [9-11]. It has also been shown that such an organization (i.e., SSG) is
more motivating for participants than exercises and activities in which one does not focus
on such game activities [12].

The theory of teaching games for understanding (TGfU) emphasizes the importance of
specifically practicing the entire sports activity and not just its sub-elements [13]. This theory
is based on constructivist learning theory and asserts that activating students through game
activities, according to TGfU, will provide effective practice in technical skills and training
in making appropriate choices in the activity (tactical choices), which is crucial for learning
a sport [14]. In a study on volleyball training for youth, it was demonstrated that TGfU,
executed as SSG as 1 vs. 1 and 2 vs. 2, was more effective for the development of skills than
“traditional” volleyball training, based on instruction and drill practice, and 6 vs. 6 games.
Furthermore, the participants reported a higher level of well-being with this organization
of the training [15]. The teacher’s role in TGfU should comprise questions and facilitating
athlete curiosity and autonomy in relation to skill acquisition [15].

The most traditional learning method currently used in physical education and sports
is for the teacher/coach to concretize learning goals, initiate relevant activities that focus on
selected skills, perform frequent drill activities, and provide reinforcing feedback in terms
of selected learning goals [8]. The effectiveness of this method depends on the context and
the instructor’s knowledge, and the type of task related to athletes” experiences with similar
movements is also associated with the effectiveness of instruction [8,16]. Since this is the
most common method used in school and sports, students and athletes expect to encounter
it. Indeed, if the instructor possesses thorough knowledge of the skills to be learned and
provides feedback on factors that are crucial for skill development, this method can work
well [8]. However, if the instructor does not address essential factors or gives incorrect
feedback, the efficacy of this method will be markedly diminished [8].

In recent years, the constraints-led approach (CLA) theory has been highlighted as
an effective way of learning skills in a sports context [17]. Specifically, its basis is that
if the trainer/teacher facilitates learning by changing the environment, exercises, activi-
ties, and the trainer’s demeanor, the students will be placed in situations in which they
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must make independent choices, which leads to greater involvement and learning [17].
Moreover, the use of CLA takes greater account of individual differences between different
students/practitioners and allows room for motor development in terms of the prereq-
uisites. In addition, part of the purpose of CLA is that students or athletes are taught to
assume greater responsibility for their own learning through which, through a process
of trial and error, they identify their own solutions that are successful for them to solve
current situations in the game [17]. According to CLA, the role of the teacher is as facilitator
and observer, in which the athletes are sometimes asked relevant questions to contribute
to skill acquisition [18]. A prerequisite for success in exercises based on CLA is that the
coach/teacher possesses in-depth knowledge of the actual sport and is capable of manipu-
lating constraints in the exercise environment in a way that is optimal for the individual
athletes [19].

According to Hattie (2012), the most important factor for students’ learning is the
quality of the lecturer. Concretely, what the lecturer chooses to do and not to do will directly
influence the learning outcome [7]. A review of aspects related to the efficacy of the lecturer
showed that the most consistent factor was the lecturer’s behaviors, such as instructional
content and time allocated for specific tasks [20]. Furthermore, the facilitation of substantial
student involvement in teaching is highly recommended [21]. In the role of teacher/coach,
an equitable balance of certain factors must also be achieved and maintained. For instance,
it is key to have relevant academic, pedagogical, and social skills [22]. One of the learning
outcomes of the university volleyball course was that the students should have knowledge
about how to plan and carry out volleyball exercises. Therefore, it is important that the
education that they received included being a good role model for acting as a coach [23].
Essential elements in this role include being a natural leader, possessing good relational
skills, and imparting a motivating effect on the students [22].

Research about how motivational climate affects the motivation of students has demon-
strated that the learning-oriented climate offers numerous advantages in terms of increasing
students” intrinsic motivation and contributing to greater effort [24]. To establish this type
of motivational climate, several pedagogical factors have been identified, such as the im-
portance of variety in exercise selection, that the teaching is adapted to the participants’
skill level, and that the teacher recognizes participants’ different skills. It is also critical
that sufficient time is allocated for progression within the development of the athletes” own
skills, and the coach should provide information to the athletes about how to improve and
give positive and reinforced feedback [25]. In this motivational climate, doing one’s best is
valued and viewed as an integral part of the learning process [26].

A university-level volleyball course was planned and carried out based on the theories
of motor learning, SSG, TGfU, and motivational climate. In accordance with the discussion
above, the research question of this study is as follows: how do sports students assess their
learning outcomes related to the central learning outcome descriptions in a university-level
volleyball course?

2. Method
2.1. Design

A mixed methods design was used to investigate the research problem, in which both
numerical data from a questionnaire and text data from the same students” reflections
on learning after the course were included. With such a strategy, the aim was to obtain
generalizable data and data on change in four learning outcomes through statistical analy-
ses. In addition, the intention was to attain more in-depth information from the students’
experience of how and why skills and knowledge changed throughout the volleyball course
by using reflection questions. The goal of these questions was to obtain knowledge about
the students’ thoughts and experiences regarding the pedagogical scheme of the course,
the organization of the activities, the learning methodology, the teacher’s role, and the
learning environment. Furthermore, the students were asked if they had any suggestions
for changes in the course that could have increased their learning outcomes.
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The volleyball course consisted of 11 teaching sessions (90 min in each session), as well
as a practical methodical exam of 30 min (see Table 1). The volleyball course was structured
with a main theme for each session, e.g., smash, serve, block, etc. One teacher organized
and conducted all the teaching in the course, and the teaching was planned based on
the theories of motor learning, SSG, TGfU, and motivational climate in training. In the
teaching sessions (e.g., related to the session about the spike, (session No. 6)), exercises and
activities were chosen according to SSG and TGfU. Here, specific training based on motor
theories was central, in which descriptions were used about how the teacher’s role affects
the motivational learning climate in a class to describe the ideal teacher’s role. In terms of
the choice of learning style, an instruction/feedback method was employed in every other
session, while approaches based on the theory of CLA were used in the other sessions. The
reason for deciding to implement both approaches to learning was not only to be able to
obtain feedback from the students about their experiences with them but also because it
has been shown that both approaches can be effective under certain conditions [8].

Table 1. Main themes and pedagogical approaches used in the volleyball course.

Session Number Main Theme Pedagogical Approach

Volleyball training for beginners, training of

! basic skills, Mini volleyball SSG, CLA, TGHU
z Iiing of et vllll il Rand o e
Attacking play, practicing passing for spike ~ SSG, CLA, TGfU
4 Internal tournament SSG
; Coue o v b n ol g, v g
6 Attacking play, spike SSG, CLA, TGfU
7 Defensive play, receiving a serve SSG, INS./FEED.2
8 Defensive play, block SSG, CLA, TGfU
9 Attacking play, serve SSG, CLA, TGfU
10 Student-led lesson, based on defensive play ~ SSG, INS./FEED.?
11 Student-led lesson based on attacking play SSG, INS./FEED.?

2 = INSTRUCTION/FEEDBACK.

All teaching was planned according to the learning outcomes that the students should
have achieved after completing the course. The research project was conducted in accor-
dance with the ethical guidelines for research and was approved by The Norwegian Agency
for Shared Services in Education and Research, 18 May 2023, with ref. No. 291362.

2.2. Participants

Based on power calculations [27] related to a previous study [28], with standard
deviation (SD = 0.13) and expected differences between groups (0.22), at least 10 participants
had to be included in the study. A total of 38 students, divided into two sports classes, were
invited to participate in the study (see Table 2). This constituted a strategic selection [29],
as one of the authors had all the lessons in volleyball with the two groups. Of these
students, 30 chose to answer both the questionnaire and the reflection notes, which yielded
a response rate of 79%. The students were aged 19-23, with an average age of 21 £ 1.9.
There were 19 men and 11 women in the selection. Only two of the students had previously
participated in a volleyball team. The inclusion criterion was that the students had taken
part in at least nine out of eleven sessions.
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Table 2. Number of participants and age in the two groups.
Group 1 Group 2
Girls in total N=8 N=7
Boys in total N=10 N=11
Girls in the study N =7 (87.5% response rate) N =5 (71.4% response rate)
Boys in the study N = 8 (80% response rate) N =11 (100% response rate)
Age in the study Mean =21.1 (SD =1.2) Mean =20.4 (SD =1)

2.3. Procedures

Four questions were prepared based on the central learning outcome descriptions in
the volleyball curriculum. These were the following: “I have knowledge of basic skills
in volleyball”; “I have knowledge of training methods, key terms, and principles that
can lead to skill development in volleyball, i.e., how to plan and carry out training in
volleyball”; “I can master relevant skills and techniques within volleyball”; and “I can
reflect on my own and others’ performance of skills related to volleyball”. To record the
students’ experience, a Likert-type scale from 1 to 5 was used in the questionnaire, with
the following answer options: 1—very poor goal achievement; 2—poor goal achievement;
3—medium goal achievement; 4—good goal achievement; and 5—very good goal achieve-
ment. The questions were highly reliable because the questions related to learning outcomes
were the same as the actual learning outcome descriptions in the course plan. Furthermore,
the questions and the answers options also have a high face validity [30] and should not
lead to different interpretations of the questions.

Four reflection questions were also developed. The purpose of these was to gain a
deeper understanding of the students’ learning process, as well as to allow the students
to express their own reflections about their own learning. In addition, the questions were
designed to obtain the students” evaluation about which parts of the teaching assisted
them the most in their learning process. The four questions were as follows: “Can you
describe what you think about your own learning in this course, what have you learned,
and how have you learned it?”; “What thoughts do you have about your learning in
relation to how the course has been organized, with 2 vs. 2 practice, small court games,
6 vs. 6 games, and instruction from teachers?”; “How has my role as a teacher and the
learning environment in the course affected your learning?”; and “How do you think the
course in volleyball could have been structured in a different way so that you received
a greater benefit from the course in relation to how good you became at planning and
carrying out volleyball training?”.

2.4. Data Collection

The implementation of the questionnaire survey and the answering of the reflection
notes occurred after the last volleyball sessions on 13 December 2022. The students filled
out a questionnaire and wrote reflection notes in paper format. The research leader was
present while the students were answering the questionnaire and providing reflection notes
and was available for any follow-up questions.

2.5. Statistical Analysis of Numerical Data

In terms of the questionnaire data, a Shapiro-Wilk test showed that the prerequisites
for a parametric test were not present, as the variables were not normally distributed
(p > 0.05). Consequently, the Wilcoxen non-parametric test was used to determine whether
there were differences between the students” experience of skills and knowledge before
and after the volleyball lessons [31]. The analyses of the numerical data were performed
using the statistical program SPSS, version 28 (IBM, Armonk, NY, USA). All results were
presented with mean and standard deviation. The significance level was set at p < 0.05,
p <0.01, and p < 0.001.
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2.6. Thematic Analysis of Reflection Notes

The answers to the four reflection questions were read through and analyzed in
accordance with thematic analysis [32,33]. According to Braun and Clarke (2006, 2019),
thematic analysis is well suited for analyzing students” experiences regarding a specific
issue and can identify patterns in students’ experiences, views, and perspectives on learning.
The first step in a thematic analysis involves familiarizing oneself with the data that have
been collected through transcribing and reading through them. The second step was to
construct the initial codes based on the meanings that the sentences were determined to
have expressed. In line with Braun and Clarke (2006), it was identified themes/codes
relevant to answering the research question (i.e., organization of the practical lessons, what
the learning outcomes are, why they have been chosen, motivational environment, teachers’
role, enjoyment, preferred changes in the course). Consistent with the principles of thematic
analysis, the codes were collected and sorted in the third step. Examples of such codes were
learning effect, organization of teaching, teacher’s role, and learning environment. In the
fourth step, these themes were reviewed again and distilled to three main themes which, in
the fifth step, were defined and named as follows: SSGs were educational; learning-oriented
motivational climate; the importance of the teacher; too little instruction and feedback; and
few and widespread wishes for changes to the content of the teaching and organization. All
interpretations (codes/themes) that were conducted during the five steps of the thematic
analyses were discussed by all three authors to increase credibility and reliability.

3. Results

The results from the quantitative analyses are first presented using statistics and
figures, and then the findings from the thematic analysis are given.

Figure 1 shows that, on a scale from 1 to 5, the students’ experience of knowledge of
basic skills increased from 2.8 to 4.1, which is a significant improvement according to a
Wilcoxen non-parametric test (Z = —4.9, p < 0.001). In practice, this means that a change
has occurred in the students” experience from being average to being good in this area
of knowledge.

Figure 2 shows that, on a scale from 1 to 5, the students’ experience of knowledge
of basic skills in volleyball increased from 2 to 3.9, which is a significant improvement
according to a Wilcoxen non-parametric test (Z = —4.9, p < 0.001). In practice, this indi-
cates a change in the students’ experience from being poor in this area of knowledge to
being good.

Figure 3 shows that, on a scale from 1 to 5, the students’ experience of knowledge
of training methods, key concepts, and principles that can lead to skill development in
volleyball, i.e., how to plan and carry out training in volleyball, increased from 2.7 to 4,
which is a significant improvement according to a Wilcoxen non-parametric test (Z = —4.9,
p < 0.001). In practice, this means that a change has occurred in the students” experience in
this area of knowledge from being average to being good.

Figure 4 shows that, on a scale from 1 to 5, the students” experience of being able to
master relevant skills and techniques within volleyball increased from 2.4 to 4, which is a
significant improvement according to a Wilcoxen non-parametric test (Z = —4.6, p < 0.001).
In practice, this indicates that a change took place in the students’ experience from being
poor to average in this area of knowledge to being good.

3.1. Results Based on Qualitative Analysis of the Reflection Notes
3.1.1. SSGs Was Educational

A main finding in the thematic analysis of the students’ reflections was that the use of
SSG was experienced as educational and provided a basis for the positive development of
basic skills in volleyball. Indeed, all the students stated that they experienced progress in
both technical skills and tactical aspects of volleyball. Many students further highlighted
that the way that the course was organized, with substantial practice in specific elements in
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From very poor goal achievement (1) to very good goal achievement

SSG, imparted a positive effect on their own learning of basic skills and provided valuable
knowledge of how to plan and execute volleyball exercises for players at different levels.

From very poor goal achievement (1) to very good goal achievement

Before the course After the course

Figure 1. The students’ experience and knowledge of basic skills in volleyball before and after the
volleyball course. * Indicates a significant increase from before the volleyball course to after the
volleyball course (p < 0.001).

Before the course After the course

Figure 2. The students’ experience of knowledge of training methods, key concepts, and prin-
ciples that can lead to skill development in volleyball—how to plan and carry out training in
volleyball—before and after the volleyball course. * Indicates a significant increase from before the
volleyball course to after the volleyball course (p < 0.001).
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From very poor goal achievement (1) to very good goal achievement

4
3
2
1
0

Before the course After the course

Figure 3. The students’ experience of being able to master relevant skills and techniques within
volleyball before and after the volleyball course. * Indicates a significant increase from before the
volleyball course to after the volleyball course (p < 0.001).

*
4
3
2
1
0

Before the course After the course

From very poor goal achievement (1) to very good goal achievement

Figure 4. The students’ reflections on their own and others’ performance of skills related to volleyball
before and after the volleyball course. * Indicates a significant increase from before the volleyball
course to after the volleyball course (p < 0.001).

Most of the answers indicated that SSG had the best learning effect on them. With
such a strategy, they experienced being heavily involved in the game, and it provided them
with many repetitions in current techniques, as indicated by Peder: “SSG gave the greatest
learning benefit, as I have gained the most sense of mastery and the most involvement
with the ball from this”. Another student pointed out that it was more enjoyable to play
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2 vs. 2 compared to 6 vs. 6. Some other students, in contrast, believed that it was more
motivating to play 6 vs. 6.

The students’ reflections revealed that they had learned several aspects of performance
development that they considered to be important, as highlighted by Tommy:

Throughout the course, the teacher has shown ways to conduct volleyball training
to facilitate learning, including how one can change exercises and conditions so that it
becomes easier to learn something new.

Other students responded that a variety of exercises and activities produced a good
learning effect, that it is important to focus on what the trainer/teacher can do to facilitate
progress, and highlighted that reflections related to professional issues were effective. Some
students also mentioned that a concrete exemplification of various learning theories used
during the volleyball course was useful for their understanding of the theory.

3.1.2. Learning-Oriented Motivational Climate

The second main finding from the thematic analysis was that the students described
the learning environment as pleasant and educational. This was supported by Peder: “This
has been a good learning environment, in which everyone comes to class and wants to play
and learn volleyball”, as well as Inga: “The learning environment has been good, with a
focus on learning and having fun together”. But Otto described the learning climate as too
much democratic and that the teacher set too few demands on the students.

The students experienced an inclusive learning environment through the volleyball
course, i.e., a learning environment that permitted trial and error, in which they felt safe,
and in which they encouraged each other. Inga stated the following: “I think the learning
environment has been nice, with room for all kinds of levels”.

Most of the students stated that they enjoy playing volleyball matches and have a will
to win the matches. However, the analysis also revealed that this took place in a learning-
oriented climate. Trine explained: “Despite the fact that there is a lot of competition
instinct in the group, the students encouraged each other and their development in the
volleyball sessions”.

3.1.3. The Importance of the Teacher

The third main finding was that the students reported that the teacher had a positive
effect on their learning. They described the teacher as being well-prepared and possessing a
solid knowledge of volleyball. Celly and Howard emphasized the importance of the teacher
making it possible to have fun during the classes: “The teacher has given me good learning,
there have been enjoyable sessions, which I learn the best from” and “The role of the teacher
has influenced me, and I have liked this sport, and I wanted to earn more”, respectively.

The students also pointed out that the teacher was a good leader who had the ability
to acknowledge and respond to everyone in class. Ingrid expresses this: “He sees everyone
and gives good feedback to each individual”.

Furthermore, the students stated that the teacher facilitated mastery by adapting the
teaching to their skill level, as well as making space for reflections during the lessons. The
teacher was also described as gentle and straightforward, which increased learning. Nancy
explained: “I think it was a clear teacher role, and I have learned a lot from the teacher”.
However, not all the students were as satisfied with the teacher, as indicated by Michael:
“The teacher was okay, but too slow in my opinion, and on the verge of being boring with
too much explanation and breaks in the games”.

3.1.4. Too Little Instruction and Feedback

The fourth main finding was related to the amount of instruction and feedback given
to the students during the lessons. Specifically, some of the students experienced too little
feedback from the teacher, as Oda explains:
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The feedback you gave during technique exercises could have been more construc-
tive because you gave much positive feedback, even if the technique was not always
well executed.

Other students, such as Ulla, pointed out the importance of instruction from the
teacher both before the lesson started and feedback during the lesson: “I always prefer
instruction because my learning improves best with much feedback from the teacher.”
However, some of the students stated that the teacher provided sufficient instruction and
feedback during the lessons.

In the planning of this actual volleyball course, the authors decided to use both
the instruction/feedback method and CLA. Ken identifies what he felt was negative
about CLA:

Without prior instruction, we had to find the technique to perform the exercise our-
selves. With instructions in advance, we could use our time to conduct the exercise at a
higher level. I prefer to first have the instruction and then focus on the instruction given
during the practical activity.

Others, on the other hand, appreciated the use of different learning strategies during
the course. Annie describes this:

It has been important for me that we have experience with different learning methods,
especially in which we have been put in situations where we should think and experiment
about different techniques and tactical issues during the volleyball course.

Other students highlighted the advantages of obtaining experience with different
pedagogical methods. Oliver expresses this: “An important learning outcome for me in
this course was how a teacher or coach could facilitate better learning by manipulating
constraints to increase learning among the athletes”.

3.1.5. Few and Widespread Requests for Changes to the Content and Organization of
the Teaching

The fifth main finding from the thematic analysis was related to a few widespread
wishes related to changes in how the volleyball course was organized and conducted.
Although a few suggestions for changes were made by some students, these were in
contradiction to each other, were widespread, and did not provide clear advice on how to
make it better. One of the students indicated that there should be more links to training
principles in the practical sessions to increase understanding of theoretical aspects. There
were also proposals for changes in the choice of exercises and priorities in teaching. One
suggestion was that more play activities could be used to learn volleyball. Another student
stated that there should be more focus on training basic skills prior to bringing them into
game situations at the end of the sessions. Another proposed change was that there should
be more volleyball matches during the lessons.

Various requests for changes were also made in relation to the teacher’s role, as
indicated by Jan: “The teaching was characterized by a lot of stops in the activities, and
it was on the verge of being bored with “over-explanations””. However, this reflection
was somewhat in contrast to what most of the other students stated. In their opinion, the
teacher should have been clearer on the instructions for individual students and on what
was good and bad in game situations because this would have produced more learning
about the game of volleyball.

4. Discussion
4.1. Significantly Increased Learning in All Four Learning Outcome Descriptions

The results from the quantitative analyses showed that the students’ experience of
learning increased significantly in all four learning outcomes (p < 0.001). The biggest
change was in relation to the students” experience of knowledge of training methods, key
concepts, and principles that can lead to skill development in volleyball, i.e., how to plan
and conduct training in volleyball before and after the volleyball course. Here, the students’
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experience increased from being poor before the volleyball course to being good after the
volleyball course.

The quantitative results revealed that the students assessed their goal achievement to
be poor or medium before the course started to good after the course had finished. The
analyses showed that the course provided the desired improvement in skills/knowledge
in terms of the learning outcomes of the course. In fact, when the quality of teaching in
higher education is evaluated, this is the overarching goal, i.e., not just that the students
have learned something, but that they have learned what is specified in the learning
outcomes in the curriculum, which is termed constructive alignment [6,34]. Here, it is worth
mentioning that a weakness in the analyses of the quantitative data is that the number of
respondents was low. This is a common challenge when researching one’s own teaching, as
the number of students in each group is rarely large [35]. Moreover, as the study’s design
does not include a control group, it is not possible to definitively conclude that the chosen
research-based teaching is more effective than other ways of organizing teaching.

The results presented in Figure 1 showed significant progress in terms of the students’
reflections on their own knowledge of general skills in volleyball. This is probably because
the students were physically active through various volleyball activities, and the teaching
was based on the theory that training for ball games should be organized with game
activities with few players on each team (SSG and TGfU). According to the students’
assessments, they also increased their ability to reflect on their own and others’ skills in
volleyball. This may be attributable to the fact that much of the course was organized
according to the theory of TGfU [13]. The principle here is that when one is frequently put
in a game situation, the practical experiences that one establishes will lead to new learning.

4.2. Qualitative Analysis of the Reflection Notes
4.2.1. S5Gs Was Educational

The results from the qualitative (thematic) analyses supported the quantitative analy-
ses and showed that the students experienced positive development of their own skills in
volleyball, both theoretically and practically. This finding supported the results from the
quantitative analysis. Overall, the students reported that using SSG had a positive effect on
learning outcomes.

The results from the qualitative analyses of the reflection notes revealed that practicing
technical and tactical skills with small games with few players in game situations (55G and
TGfU) was experienced by the students to be highly educational. This is in accordance with
the literature that reports that this type of organization of training provides advantages for
both performance improvement and motivation in the training sessions [9,12,15,36].

This type of approach to learning differs from the more traditional way of under-
standing learning, in which one must practice basic skills before they can be utilized in
the game itself. The concept behind SSG and TGfU is that training in these basic skills can
be even better achieved through solid preparation in game situations. Thus, the students’
assessments were in line with findings from pertinent research.

It was also a goal of the teaching that the students should develop theoretical knowl-
edge of volleyball and how they should facilitate learning. The students” feedback revealed
that they felt that their tactical skills in volleyball had increased, which can presumably be
ascribed to the organization of the course using SSG and TGfU [9].

Both the quantitative and qualitative findings showed that the students reported
significant improvement in their own volleyball skills after completing the course. This is in
accordance with motor theory, which asserts that specific training will lead to improvement
in relevant skills [8]. The students stated that few of them had been active in volleyball
prior to the course, which means that they began at a low skill level. According to the
theory of the power law of practice [8], progress in skills initially takes place quickly, but
when the skill level increases, a lot of practice is required to continue to advance in skill
level. It is also worth mentioning that the students’ assessment of their own learning is
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used in this study and not the real learning outcomes. Indeed, research has demonstrated
that an experience of learning can be different from real learning [37].

4.2.2. Learning-Oriented Motivational Climate

The reflection notes revealed that the students described the motivational climate
during the volleyball course as enjoyable and educational. When there was acceptance of
failure without any risk of negative reactions from the teacher or peers, the students also
reported high enjoyment and satisfaction.

These findings indicated that a learning-oriented motivational climate existed during
the volleyball course [24]. Typical characteristics of this type of motivational climate are
that the teachers plan for a variety of exercises and implement teaching that is appropriate
for the students. When the teacher facilitates a learning-oriented motivational climate,
there is a greater probability of higher levels of intrinsic motivation and effort [24].

The students reported high enjoyment in the volleyball lessons, which could be a
consequence of positive and reinforcing feedback from the teacher and/or peers [25]. As
the course was organized so that there was a learning objective that was emphasized,
the students had sufficient time to practice requisite skills. In fact, it is essential for ath-
letes/students to experience inner motivation during activities [38].

4.2.3. The Importance of the Teacher

According to the students’ reflection notes, the teacher played an important role in
their learning in the volleyball course. These findings correspond with Hattie [7], who
claims that one of the most important things in terms of students’ learning is the quality
of the teacher. The students reported that the teacher’s role was important because he
was well-prepared, had good knowledge of volleyball, gave relevant feedback, and was a
good role model. This indicated that the students’ experiences of their teacher’s choices
and priorities in the present study are in accordance with what Hattie [7] and Burroughs
et al. [20] argue are central characteristics of a good teacher.

In an initially homogenous group of sports students, there will always be different
perceptions of how the teacher should behave and approach learning [39]. One of the
students expressed that there was too little constructive individual feedback about the
execution of technical elements, whereas another believed that the instruction from the
teacher was too elementary. It was found that the students” preferences and opinions
about effective teaching were different [40]. For this reason, it is critical that the teacher
chooses different types of activities and approaches to adapt optimally to the diversity of
the student group.

4.2.4. Too Little Instruction and Feedback

Half of the sessions in the volleyball course were planned and implemented according
to the theory of CLA. This theory contends that learning can be positively influenced by
giving students greater responsibility for their own learning and that adjustments to the
constraints involved could facilitate better learning. The remaining half of the course, on
the other hand, was designed based on the more traditional teaching method in physical
education and sports, in which the teacher/coach shows and explains what is correct and
incorrect and gives clear feedback on the performance of students/athletes [8].

The analyses of the reflection notes from the students pointed to different opinions
about which methodology they preferred and experienced as the most educational. Re-
search has demonstrated that CLA can provide a superior learning effect and greater
well-being than the more traditional instructional method [17,18,41].

The more traditional method can also be effective if it is conducted effectively. It
requires that the instructor possesses solid knowledge of the skill to be learned and takes
the practitioners” assumptions into account [8]. A possible explanation for the students’
perceived increased knowledge about volleyball training could be that using both learning
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approaches gave the students more ideas about how volleyball training can be organized
and carried out.

4.2.5. Few and Widespread Requests for Changes to the Content and Organization of
the Teaching

The qualitative thematic analysis of the reflection notes revealed that most students
did not want changes to the organization or content of the teaching, and the course was
relevant for the development of their knowledge and skills in relation to the learning
outcome descriptions.

However, one of the students thought that there should be more focus on training
basic skills before taking such skills into game situations at the end of the sessions. The
feedback from the students also showed that some wanted a more defined teaching role in
which students were provided with clear feedback on their achievements and how they
could develop further. Both factors seem reasonable, as this is the most used method
approach in sports and physical education [8].

4.3. Final Reflections

The teaching in the volleyball course that constituted the basis for this study was
planned as a combination of the constraints-led approach (CLA) and more traditional
teaching, in which the teacher shows and explains, the students practice, and the teacher
gives individual feedback. In the reflection notes, some of the students called for a more
active teacher who explained and guided the students. One of the explanations for this
finding may be that the use of CLA in a training context is not ubiquitous, and thus, the use
of CLA is a different approach than what the students expect to encounter. To explain and
prepare the students for how the teacher planned each session, the argument is that the
teacher in this course should have provided more information about the type of approach
used in the different sessions.

Our findings also showed that the students responded positively to research-based
teaching, and they believed that this produced a good learning effect. For this reason,
the recommendation is that others who work with teacher training should use teaching
based on research to achieve effective methodology and pedagogy as a central approach.
As our course dealt with the sport of volleyball, relevant theory about volleyball training
was chosen as the basis for our teaching plan. In line with our findings, the advice to
teachers/lecturers who work with other subjects is to familiarize themselves with research
about effective teaching in their field and base their teaching plans on these studies.

A strength of the study is that it measures students’ experience of developing knowl-
edge and skills during a volleyball course, which means that actual perceived learning is
measured, including questions with a high face validity. Another strength is the mixed
methods design of the study, which combines quantitative and qualitative analyses of
the same phenomenon, increasing the reliability and validity. The use of reflection notes
enables the students to highlight their learning experiences. In this way, the quantitative
analyses are validated, while the qualitative reflections explain and provide more depth
about the problem area. However, the study has some limitations. As highlighted earlier,
the study’s design does not include a control group, so caution should be exercised in
concluding that research-based teaching is more effective than other ways of organizing
teaching. This statement is supported by the fact that the study only included questionnaire
data from 30 respondents. A larger group would have been preferable. The ability to gener-
alize and extrapolate the findings to other fields is also somehow constrained due to the
uniqueness of the sample and the lack of random selection of the participants. Furthermore,
previous research highlights that differences may exist between reflections of the learning
outcomes and the actual learning outcomes [37].

It would have also been a strength of the study if it had carried out a similar survey
prior to the teaching period as a basis for comparison against our post-test. At the same
time, reflection notes from 30 students are considerable, and the mixed methods design
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increases the credibility. However, future research should involve experimental designs
with a larger sample of randomly selected students.

5. Conclusions

The statistical analyses in this study showed that the students reported significant
improvement in their perceived knowledge and skills in relation to key learning outcomes
in a university volleyball course for future physical education teachers. The students’
knowledge/skills were identified as being poor or average before the course started,
while they were perceived to be good after the course concluded, according to students’
self-reports in a questionnaire. The qualitative analysis of the reflection notes supports
these findings.

Analyses of the students’ reflection notes revealed that a lot of games in small groups
(SSG) produced a good learning effect, which supports the quantitative analysis. Further-
more, the students described a learning environment characterized by well-being and
comfort, and without the fear of not performing well enough, i.e., a learning-oriented
motivational climate. In terms of the teaching role, the students stated that it was highly
beneficial that the teacher was well-prepared, possessed solid knowledge of volleyball
training, and was confident and calm in the role of teacher/coach.

The analyses of the students’ reflection notes also revealed that the students had few
suggestions for changes to the course to create greater learning outcomes. However, it
was clear that the students differed in their ideas about how they learn best. This finding
points to the importance of a variety of training methods and feedback to successfully reach
all students.

This study contributes new knowledge to an area, the field of sport and physical educa-
tion, that has been relatively little researched according to students” experience of learning
within. The practical implications of the study are that research-based teaching should be
used to a greater extent, with the intention of significantly improving the learning outcomes
of the students. Here, it is critical that teachers familiarize themselves with research into
teaching methodology and pedagogical direction, which has been demonstrated to provide
optimal possible learning outcomes for the students. Another practical implication of
the study is to use a lot of games in small groups (SSG) and organize a learning-oriented
motivational climate for sport-related courses at universities to increase learning outcomes.
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