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Abstract

Teacher self-efficacy is a critical component of sustainable teacher preparation, shaping confidence in planning, instruction, and
reflective practice. During the COVID-19 period, a local university implemented blended teaching and learning under rapid digital
transition conditions, creating a context for professional learning in digitally mediated environments. Through a concurrent mixed
methods approach, this study sought to establish the self-efficacy of conveniently sampled physical science pre-service teachers
[PSTs] (n = 16) during teaching practice post-blended learning experience. Data were collected using a questionnaire followed by
interviews. Quantitative data were analysed to establish overall strength of sources contributing to perceived self-efficacy of
participants. Sources’ contribution strengths were recorded as above average for own experiences and vicarious experiences, average
for verbal persuasion, and below average for emotional arousal. Content analysis was used on qualitative data responses to unveil
explanations associated with the contribution strengths of sources of perceived self-efficacy. The findings indicate that blended
learning can support pre-service teachers’ self-efficacy development and help make teaching practice more manageable despite
reported challenges. The study discusses implications for strengthening sustainable digital transition in science teacher education
through structured practice opportunities, modelling, feedback, and supportive conditions that enable resilient professional learning.
The study recommends that teacher training institutions need to strengthen PSTs’ self-efficacy by prioritizing real classroom
exposure through direct teaching, school visits, and practical lesson planning. They are encouraged to integrate online audio-visual
resources and blended learning approaches to extend PSTs” understanding of authentic classroom dynamics. Future research across
diverse contexts could examine how planned blended learning influences PSTs’ professional preparation.

Keywords: Blended learning; Digital pedagogy; Physical science teacher preparation; Pre-service teacher education; Sustainable
teacher development; Teacher self-efficacy; Teaching practice

1. Introduction

The challenges facing developing countries within their education sector, especially in science
education, have been associated with a variety of factors. For instance, the challenges have been
associated with issues such as teacher training (Ogunniyi & Rollnick, 2015; Velthuis et al., 2014),
availability of resources and traditional teaching strategies (Makhechane & Qhobela, 2019; Mohafa
et al., 2022). Of particular concern is the contention made by Ogunniyi and Rollnick (2015) that
science teacher training in most developing countries has had challenges that negatively impact
the development of such countries. Another critical consideration that shapes the science teacher is
the teacher training modes adopted by training institutions. The level of training on subject matter
knowledge (Menon & Sadler, 2018; Velthuis et al., 2014), educational theories, simulated teaching
and learning activities, as well as experiences play a critical role in shaping pre-service teachers'
identities as well as how they perform tasks in their initial stages of practice (Ma & Cavanagh,
2018). Initial teacher training, in addition to theoretical and practical knowledge, offers pre-service
teachers [PSTs]| a chance to evaluate their personal attributes, such as beliefs (Pandee et al., 2020).
One of these beliefs is self-efficacy, which, according to Bandura (2000) "... refers to beliefs in one’s
capabilities to organize and execute the courses of action required to produce given levels of
attainments" (p.16). It cannot be overemphasised that self-efficacy influences their effectiveness in
teaching, and it "...affects their professional perception, persistence and attitude" (Pandee et al.,
2020; p.1458). Thus, teachers with high self-efficacy subscribe more to more learner-centred
approaches than those with low self-efficacy (Emiru & Gedifew, 2024). Importantly, self-efficacious
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teachers can confront challenges, set achievable aims, create stimulating learning environments,
reflect on their teaching, engage students in active learning, and are comparatively resilient (Heng
& Chu, 2023).

In response to disruptions of the COVID-19 pandemic, many universities including one local
university in Lesotho suddenly adopted a blended teaching and learning mode. Prior to the
implementation of this approach, an abrupt shift to online teaching and learning had already
caused concerns. There were reports from some students and lecturers who were concerned about
systems deficiencies and implementation problems that hampered teaching and learning
(Makumane, 2021). The abrupt shift to online teaching and learning was later coupled with some
face-to-face teaching. Research establishes that face-to-face teaching allows in-person and
personalised interactions with the possibility of getting immediate feedback from peers and
instructors (Atmacasoy & Aksu, 2018) as opposed to online learning, which may delay feedback.
This creates an environment where vicarious experiences and persuasion by others can happen at
a greater scale than in an online environment (Atmacasoy & Aksu, 2018). In the same dimension,
engagement with tasks is usually higher in face-to-face learning than in online learning (Shu & Gu,
2018). On the other hand, online encounters have the potential to affect the development of pre-
service teachers' self-efficacy due to "...lack of expressions of sincerity, the need for internet access,
the need for additional time, and anxiety when it comes to criticism" (Inel Ekici, 2018, p. 27).
Moreover, technological challenges and glitches affect learning experiences negatively. For
instance, Yilmaz and Malone, (2020) conducted a study focusing on preservice teachers’
perceptions about blended learning and established that some had internet connectivity challenges
which at some point forced them to submit assignments late. In a similar study Mohafa and
George (2023) found that science pre-service teachers identified high data costs and lack of
authentic opportunities to engage in practical work as some major drawbacks of online learning.
Furthermore, the lack of teaching and learning tools, along with teachers” limited competency in
using technological tools effectively, adds to the challenges of online teaching and learning.
Learners, though able to use technology for other tasks, can still experience challenges to use
technology for learning (Altas & Babacan, 2025).

Beyond emergency responses, blended learning has become part of the broader digital
transformation agenda in teacher education, raising questions about how such transitions can be
sustained in resource-constrained contexts. Due to the novelty of blended learning in one local
University, it was not yet clear how the minimally planned blending of online and face-to-face
teaching influenced physical science pre-service teachers’ self-efficacy and motivation during
teaching practice [TP] in one country. As a result, there was limited empirical evidence on how
rapidly implemented blended learning environments shaped PSTs’ self-efficacy during teaching
practice, particularly through the differential contribution of mastery experience, vicarious
experience, verbal persuasion, and affective states.

Against this backdrop, this study, employing mixed method approach explored physical
science pre-service teachers” perceived self-efficacy during teaching practice following a rapidly
implemented blended learning experience. Grounded in Bandura’s social cognitive theory, the
study specifically explored the perceived contribution of mastery experience, vicarious experience,
verbal persuasion, and affective states to PST self-efficacy. Understanding these dynamics is
important for strengthening sustainable teacher preparation and supporting resilient digital
transition in science teacher education, particularly in contexts where blended learning is adopted
under constrained conditions. The study responds to the research questions:

RQ 1) How do physical science PSTs describe their perceived teaching self-efficacy during
teaching practice following a blended learning experience?

RQ 2) How do PSTs perceive the relative contribution of mastery experience, vicarious
experience, verbal persuasion, and affective/physiological states to their self-efficacy after blended
learning?
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2. Theoretical Framework and Literature Review

The current study is informed by Bandura’s (1988) conception of self-efficacy within the social
cognitive theory framework as conceptualised by Lippke (2020). Figure 1, as adapted from Lippke
(2020), highlights critical elements of the framework. Lippke’s (2020) conceptualisation model
gives rise to three issues the current study adopted. Firstly, the model proposes that different
modes of induction facilitate the manifestation of different sources of self-efficacy. Secondly, the
model proposes that the sources of self-efficacy influence self-efficacy. Thirdly, it proposes that a
developed level of self-efficacy affects a number of issues, as depicted by solid arrows radiating
away from self-efficacy. Generally, the framework shows a linear influence from modes of
induction to the effects. Literature shows the articulation of distinctive identities of individuals
with low and high self-efficacy (Bandura & Wessels, 1997; Heng & Chu, 2023). Contrary to people
with low self-efficacy, people with high self-efficacy demonstrate significant confidence in their
abilities, feel more satisfied when engaged in challenging tasks and are more resilient even in the
presence of obstacles (Bandura & Wessels, 1997; Zee & Koomen, 2016). These differences provide
information that can help understand a person's self-efficacy level without direct assessment.
Therefore, the current study, noting the work of Gist and Mitchell (1992), Bandura and Wessels
(1997), Zee and Koomen (2016) and Lippke (2020), proposes two more relationships. Firstly, it is
possible to use the level of self-efficacy to trace the collective influence of its sources from its level
(Ma & Cavanagh, 2018; Zee & Koomen, 2016). Secondly, it is also possible to understand the level
of teachers' self-efficacy from the choices, efforts, persistence, thinking, and decision-making
processes a teacher makes and how they show their emotional reactions (Glackin & Hohenstein,
2018).

Figure 1
Relationships of self-efficacy with modes of induction, sources and effects of self-efficacy
Mode of induction Sources of self-efficacy Effects of self-efficacy

Choice

Participant modeling

performance desensitizatio

Performance desensitization Own experiences (Approach vs avoid)
Performance exposure

Self-instructed performance

Live modeling
Symbolic modeling Vicarious experiences %

Suggestion

Exhortation

Self-instruction Verbal persuasion
Interpretive treatments

Altribution

Relaxation, biofeedback

Symbolic desensitization Emotional arousal
Symbolic exposure

Note. Adapted from Lippke (2020, p.4723).

Effort and persistence

Thinking and decision-
§ making

Emotional reactions
(stress, anxiety)

While Figure 1 reflects three components, this study focuses more on the sources and the effects
of self-efficacy. Various sources of self-efficacy, including own experiences (Mastery experiences),
vicarious experiences, verbal persuasion, and emotional (physiological and affective states), have
been reported in the literature (Bandura &Wessels, 1997; Lippke, 2020). Own experience refers to
the kind of performance and outcomes one has in a particular task, which in this study refer to
activities related to actual teaching. Positive experiences reinforce self-efficacy, while negative
experiences lower self-efficacy. Vicarious experience relates to the development of self-efficacy
through learning from the success and resilience of others, leading to developing a feeling of being
capable of engaging in similar or even novel tasks (Bandura & Wessels, 1997). Emotional arousal
relates to physiological and affective states which include how an individual copes with stressful
or anxiety-evoking situations (Bandura, 1988).

Within blended learning environments, Bandura’s four sources of self-efficacy can manifest in
various ways that shape teaching practice. For instance, mastery experiences can be achieved
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through opportunities for practice and iterative feedback across online and face-to-face contexts.
Vicarious experiences arise when student teachers observe peers and mentors modelling strategies
in ways that capture teaching and learning experiences (Yurekli et al., 2020). For instance, through
the physical micro-teaching sessions and science content practical sessions, the PSTs engaged in
both experiential and vicarious learning opportunities that had the potential to inform their
professional practices (Yurekli et al., 2020). Verbal persuasion is implemented through among
others, feedback from lecturers, mentors, and peers (Bandura, 1977) in both digital and physical
spaces. Finally, the potential influences of affective states can emanate from some of the
experiences of blended conditions, such as anxiety under time pressure, connectivity disruptions
(Yilmaz & Malone, 2020), fear to share opinions and the heightened visibility of critique in online
forums (Gasmi, 2022). The critical issue is whether the experiences that PSTs had during blended
learning positively contributed to their self-efficacy and as a result helped them to successfully
engage in teaching practice activities. Self-efficacy is evidenced in parameters such as choice, effort
and persistence, thinking and decision-making, and the emotional reactions an individual makes
about the task at hand (Bandura & Wessels, 1997).

2.1. Influence of Teachers’ Self-efficacy

Research studies have established attributes of teachers with high and or low self-efficacy. For
instance, teachers with high self-efficacy actively engage students in their learning more effectively
than those with low self-efficacy who predominantly subscribe to individualistic teaching (Emiru
& Gedifew, 2024). Furthermore, as earlier asserted by Bandura (1977), the current literature reports
the characteristics of teachers with high self-efficacy and how they contribute to desirable students’
attributes (Emiru & Gedifew, 2024). Self-efficacious teachers can confront challenges, set
achievable aims, create stimulating learning environments, reflect on their teaching, and engage
students in active learning (Heng & Chu, 2023). Again, they are comparatively resilient, solution-
focused, and persistent in confronting challenges for the benefit of students' achievement (Heng &
Chu, 2023). However, self-efficacy beliefs are variable, contextual, and dynamic in nature, and they
bring our attention to the fact that a teacher may have varying self-efficacy levels across different
elements. For example, a teacher may feel more confident in classroom management than in
student engagement (Lazarides & Warner, 2020).

2.2. View of PSTs about their Self-efficacy

The literature shows some contrasting views concerning PSTs' self-efficacy during their teaching
practice experience. The views differ in relation to levels of PSTs’ self-efficacy (Clark & Newberry,
2019). PSTs with low self-efficacy report challenges in various teaching and learning activities,
such as instructional strategies and classroom management (Golubtchik, 2024) and students’
engagement (Colson et al., 2017). PSTs further refer to being less confident due to less extensive
training and, as a result, are unable to respond to contextual classroom challenges such as students'
unfavourable behaviour or actions (Golubtchik, 2024). Similar records were made by Colson et al.
(2017) where they noted that PSTs who had more training time exhibited high self-efficacy than
their counterparts who had less time. The low self-efficacy and its unfavourable effects seem
responsible for some negative experiences at work. For instance, the lack of conventional ways to
prevent, manage and deal with in-class issues, which negatively hamper the development of a
conducive learning environment, has been echoed by PSTs, and as a result, some may resort to a
'bossy attitude' (Martins et al., 2015). The issue of challenges with classroom management for PSTs
has also been associated with inadequate strategies to engage students in active learning,
command respect, balance their authority and learners” autonomy, maintain communication and
interest during lessons (Kilig, 2022). While there is some evidence that vicarious experience can
improve PSTs' self-efficacy, some have experienced a negative effect, where PSTs make assertions
that they feel down when they cannot match their peers' level of competence (Martins et al., 2015).
Furthermore, PSTs regard simulated teaching practice as inadequate for developing their self-
efficacy as most activities do not mirror realities in the actual classroom (Yurekli et al., 2020).
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PSTs with high self-efficacy express their views that cover several dimensions of competencies.
Among the competencies, PSTs in one study highlighted their ability to manage classes, use a
variety of instructional strategies and engage students (Colson et al., 2017). Additionally, PSTs
with high self-efficacy are highly driven by the need to ensure the success of every student, they
create time to attend to students' individual needs even beyond scheduled school time and create
healthy relationships with students by communicating expectations and attending to their social
challenges (Martins et al., 2015). PSTs develop high self-efficacy when their training provides
favourable conditions in which they get assured that they possess adequate teaching competencies
(Clark & Newberry, 2019; Menon & Sadler, 2018). For instance, their engagement in planning and
lesson enactment, observations of classes for mentors and peers enable PSTs to anticipate and
prepare for some school realities even before TP started, thereby improving their self-efficacy
(Martins et al., 2015). In summary, PSTs' self-efficacy seems to vary with how they experienced
initial training (Clark & Newberry, 2019), the support they received, and how long they have been
in TP (Colson et al., 2017).

3. Method
3.1. Study Design

The study adopted a concurrent mixed method approach to establish how the prior blended
learning experiences of PSTs influenced their self-efficacy and motivation of physical science PSTs
during teaching practice. According to Johnson and Christensen (2020), the mixed-method
approach allows for the collection of multiple kinds of data in the form of a mix of variables,
words, categories and images. They further show that mixed methods use qualitative and
quantitative methods to analyse data. Creswell (2014) argues that the mixed method approach
brings strengths to the study design while minimising the limitations of both qualitative and
quantitative approaches. This study used two instruments, a questionnaire with open and closed-
ended questions and follow-up interviews. The questionnaire, which was given to PSTs, took
about 45 minutes to complete and allowed the PSTs to indicate and justify their choices (Creswell,
2014). Meanwhile, the follow-up interviews which took between 15 to 20 minutes offered the
researchers the insights into the experiences and justifications that the PSTs made.

3.2. Participants

The participants in this study were a combination of two cohorts of physical science PSTs (n=16)
from one local university in Lesotho. The PSTs were numbered from 1- 16 and given anonymous
identifications such as PST-1 to show the first PST. They took physics (n= 8) or chemistry (n= 8)
with any other subject and were all in the final year of Bachelor of science with education (BSc.Ed.)
programme. They had completed ten weeks of teaching practice in different secondary schools in
several districts in Lesotho. Teaching practice happened during the second semester of the
academic year 2021/2022. These cohorts were taught using blended mode during the academic
years 2020/2021 and 2021/2022 because of the COVID-19 pandemic lockdowns. The sample
comprised physical science PSTs taking curriculum courses offered by the authors. Different
lecturers used different ways of blending face-to-face and online teaching. Face-to-face teaching
primarily dealt with practical elements of courses where arrangements were made such that;
smaller groups attended physically for science practical work on campus and made pre-booked
consultations where necessary. For instance, students attended physical sessions for science
content experiments (e.g. Chemistry, Physics) and peer-teaching in science education courses (e.g.
curriculum studies). In contrast, online teaching mainly dealt with the theoretical aspects of the
courses, like lesson planning, through several media: For instance, synchronous lectures on
theoretical issues were held on platforms such as telegram, zoom, WhatsApp and Telegram.
Lectures and extra reading materials were shared in advance through LMS, WhatsApp and emails.
Summative assessments for both science content and science education courses were done online.
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3.3. Data Collection

Data were collected using two data collection tools. A questionnaire with two sections was used.
The first part with the Likert scale items were adapted from the Pfitzner-Eden (2016) instrument, a
validated questionnaire with internal consistencies (a) above 0.70 for the sub-scales of four sources
of self-efficacy consisting of closed-ended questions. The close-ended section had five-point Likert
subscales on which PSTs had to indicate their agreement or disagreement on how much of the
sources of self-efficacy. Namely own (mastery) experiences, vicarious experiences, verbal
persuasion, and emotional arousal (physiological and affective states) influenced their self-efficacy.
The 15 original items from the Pfitzer-Eden instrument were modified to emphasise blended
learning. For instance, the statement “I successfully mastered the requirements of the practicum”
was modified to ‘I successfully mastered the requirements of teaching practice because of skills I acquired
during blended learning” as shown in Table 1. The second part with open-ended questions was
developed by authors in line with Pfitzer-Eden (2016) items on sources of self-efficacy and
required PSTs to show and justify whether they were well prepared to engage students. Then, a
follow-up interview was done with four PSTs, two from chemistry and two from physics, who
were purposively selected. The interviews were audio recorded. The open-ended questions and
interview protocol instruments were assessed for constructs and content validity through
discussions by authors.

3.4. Data Analysis

Quantitative data were analysed using SPSS to establish the degree of influence of sources of self-
efficacy through descriptive statistics. The analysis was done on each source of self-efficacy
subscale to determine their contribution strength to perceived self-efficacy. In order to interpret the
strength of the contribution of Bandura’s four sources of self-efficacy (mastery experience,
vicarious experience, verbal persuasion, and affective/physiological states), a five-point Likert
scale was utilized. The PSTs indicated their level of agreement from strongly disagree (1) to
strongly agree (5). Each response category was associated with a specific interval range, thereby
enabling interpretation of contribution strength. Scores between 1.00 and 1.79 were classified as
low, while scores from 1.80 to 2.59 reflected a below average contribution. A mean score within the
range of 2.60 to 3.39 was interpreted as average, whereas scores between 3.40 and 4.19 were
considered above average. Finally, scores from 4.20 to 5.00 were attributed to a high contribution.

Content analysis was used to determine the details and depth of meaning in all textual data
from open-ended questionnaires and interview audio transcripts (Erlingsson & Brysiewicz, 2017).
Priori codes under sources and effects of self-efficacy were derived from the Lippke (2020) model
and used for deductive data analysis (Forman & Damschroder, 2007). The three authors identified
the priori codes based on the theoretical framework and research questions and then agreed on
how to apply them to the data. The first two authors adopted a consensus coding approach. They
individually read the data several times, carried out initial coding, and organised coded data into
sources and effects of self-efficacy followed by interpretations. All three authors held several
meetings throughout the analysis process to discuss progress and reconcile emerging issues
(Forman & Damschroder, 2007).

4. Findings

The results reveal two major findings. First is the overall strength of sources contributing to
perceived self-efficacy of PSTs. Second, the explanation of the strength of sources contributing to
perceived self-efficacy of PSTs as well as the effects linked to perceived self-efficacy.

4.1. Strength of Factors Contributing to Perceived Self-efficacy

The presentation of results is based on physical science PSTs' self-efficacy in carrying out different
tasks during their TP after experiencing blended learning. The self-efficacy scales were organised
such that they were matched with sources of self-efficacy so that judgements could be made
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regarding the nature of experiences the physical science PSTs had during blended learning. Table 1
presents results based on 5-point Likert scales of analysis from sources of self-efficacy subscales.

Table 1
Strength of factors contributing to perceived SE of PSTs.

Sources of self-efficacy subscales

Sources of Self-efficacy sample statements Average SD

Own experiences I successfully mastered the requirements of teaching 434 0.25
practice because of skills I acquired during blended ' '
learning.

Vicarious experiences I observed teachers who conducted good lessons so 411 0.28
that I could apply skills during my TP.

Verbal persuasion I was able to do well in TP because of feedback from
my Lecturers that I would be a good teacher 4.04 0.34

The positive feedback I got from my fellow pre-
service teachers allowed me to do well in TP

Emotional arousal I could motivate students during my TP using 2.75 0.34
strategies I learned during blended teaching

Note. Legend: (4.20-5.00: High, 3.40-4.19: above average, 2.60-3.39: average, 1.80-2.59: below average, 1.00-1.79: low)

The results in Table 1 show the recorded contribution strengths for each source of perceived
self-efficacy. Two sources have above average contribution strengths, namely, own experiences
(M= 4.34, SD= 0.25) and vicarious experiences (M=4.11, SD= 0.28). Verbal persuasion has above
average (M = 4.04, SD= 0.34) while emotional arousal has below average (M=2.75, SD= 0.34)
contribution strengths respectively.

4.2. Qualitative Interpretation of the Strength of sources contributing to perceived self-efficacy

The next sub-sections provide details about the views of the PSTs in relation to the strength of
sources contributing to perceived self-efficacy. Further details on the ways in which the PSTs
viewed the contribution of the various sources of their self-efficacy are highlighted.

4.2.1. Sources of self-efficacy

PSTs’ responses reflected mostly three sources of self-efficacy- own experiences, verbal persuasion,
and emotional arousal, while the fourth source, the vicarious experiences, is minimally observed in
the responses.

Own experiences. Own experiences refer to direct personal, first-hand encounters of activities by
the PSTs related to teaching and learning, such as lesson planning and actual instruction. The
component of mastery experience became dominant across the PSTs’ responses as a source of their
self-efficacy. When asked if blended teaching and learning prepared them to engage students
meaningfully during teaching practice PST-11 wrote,
Yes, I have been taught [...] how to create learning activities that engage learners and promote
conceptual understanding. How to plan for the lesson, things we must consider when planning for
the lesson and ensure that all learners are given an opportunity to learn in class and are actively
involved...how to deliver content to the learners [...] thus helped me to engage students
meaningfully at teaching practice.

The important lesson drawn from the extract above is that PST-11 had the impression that
blended teaching provided the knowledge and competence to master the concept of fully engaging
students in meaningful learning. The components mentioned in the extract highlight issues done
online. This was also demonstrated in the extract by PST-5 below.

...SCE 402 and SCE 452 equipped us with knowledge and skills on how we can engage students
through learning. [...] I can refer to peer teaching and lesson plans that we used to do that helped us
to master our teaching practice. Using a variety of teaching approaches helped students to see some
things differently.
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The two extracts above demonstrate the influence of what was taught online and what they did
face- to-face. They also provide some essential information illustrating how own experiences were
facilitated through providing opportunities for PSTs to have hands-on engagement with planning
as well as actual teaching (performance exposure). The explanation below illustrates how the
mastery of this competence was reflected in teaching practice, as PST-6 explained,

I was able to develop activities that are interactive for the learners. For example, I used some
worksheets to engage learners. I also used teaching and learning aids to bring some abstract
concepts into reality. I used teaching strategies that always encouraged learners to raise their
thoughts so that I as the teacher, can be able to identify their misconceptions and clear them
accordingly.

PST-6 used various activities and strategies that facilitated learner engagement. Thus,
suggesting his mastery in engaging students in effective learning. He further explained this in the
interview as shown in the extract below.

We were given topics to present, then we were ought to present them in a way that will really
engage learners that is if... we managed to bring teaching aids to class... We were allowed to do so.
Then we had such a chance ...I remember very well what I had... I was teaching about uses of
metals in chemistry topic...I tried to bring real-life issues as examples. [...]. So...the fact that we
bring reality to class, I observed that it allows learners to be engaged. (bold =translations from
Sesotho to English).

Thus, the PSTs believe that blended teaching provided them with sufficient knowledge and
competence to master the TP practices. The PSTs, as illustrated in the above extracts, view their
self-efficacy in planning and instructional activities during TP as a result of positive opportunities
they had during blended learning.

Verbal persuasion. Verbal persuasion encompasses suggestions, feedback and any form of
encouragement that is verbally or written aimed to enhance PSTs self-efficacy.
PSTs" responses revealed that the suggestions made by lecturers during blended teaching and
learning influenced their teaching practice duties, as illustrated by the responses of two PSTs. PST-
4 wrote,
Yes, it provided me with enough motivation to do my teaching practice by giving us feedback it
always motivate me to do better next time, this goes again when going in class with my tutor then

after gave me feedback, it also motivates a lot because I could see that I was getting there being a
good teacher.

According to PST-4, comments made through feedback were motivating and thus persuaded
her to be a good teacher. Similarly, PST-6 outlined,

Yes, blended teaching and learning prepared me to be motivated to do work during teaching
practice. The complements that I got from the lecturer and my peers made me to always feel like I
can conduct teaching and learning class with the learners...

The response by PST-6 highlights how the contribution made by comments from peers and the
lecturer produced persuasion effects to enhance his self-efficacy. The PST took compliments as
affirmations for his capabilities and developed confidence from the feedback. He expanded on this
in the interview as illustrated in the response extract below.

...I remember having that chance. I received compliments. I also had complements even when we
were from our Science education (SCE) courses. When I presented, confidence was the first thing.
So, it would happen that when we went out of class and talking with my peers, my peers would
say.... well, Mr.LY (Pseudo-name) your presentation was quite good, and you did it!...

The responses highlight the motivating power and persuasive nature that the feedback received
during the presentations had on the PSTs” confidence. Thus, the feedback and comments from
peers and lecturers served as modes of induction (e.g. suggestions and exhortation) under verbal
persuasion.

Emotional arousal. Emotional arousal relates to physiological and affective states, including how
an individual copes with stressful or anxiety-evoking situations. Classroom management is one



L. G. Mohafa et al. / Sustainable Education and Digital Transformation, 1(2), e43696 9

area which has been highlighted in research literature as challenging for pre-service teachers and
has potential to evoke emotional reactions.

Some PSTs indicated that they were well prepared on classroom management issues. The PSTs’
responses on this aspect focused on the ability to keep order in the classroom. For instance, PST-3
stated, “Yes, indeed I was well prepared to make use of variety of classroom management during
blended teaching. During my teaching practice this was reflected when I encouraged students to
help and build the classroom expectations...”

Similar assertions were raised by PST-14 who pointed out,

In the class some learners were very stubborn, but I managed to guide them on how a student has to
behave and gave them class regulations for smooth teaching and learning. I sometimes had to keep
them busy by giving them tasks and then mark them...

While the issue of keeping order in the classroom as one of the characteristics of classroom
management can be psychologically draining for novices, the responses above suggest that some
PSTs felt that their self-efficacy to handle classroom management through various activities was a
result of training experiences.

However, other PSTs indicated that they were not well prepared to engage with classroom
management, thus highlighting that they were not quite emotionally ready to engage with
classroom management issues. This is evidenced by the statement from PST-4, who wrote,

Classroom management took me time to master in some classes maybe because I was not well
prepared in the use of a variety of classroom management strategies during teaching and learning.
But I used a lot of strategies that I thought could work, even ask my mentors what I could do...

The PST had to seek assistance from mentors to improve his/her confidence in classroom
management. Therefore, PSTs who struggled with classroom management felt less self-efficacious
as they were minimally prepared to keep students' order in the classroom.

Vicarious experiences. Vicarious experiences are indirect experiences as opposed to one's own
experience. This is where PSTs learnt something through observing others perform tasks such as
being part of audience in a peer teaching session.

The effects of this source of self-efficacy were observed in the PSTs’ responses. For instance,
PST-6 pointed out,

I was well prepared during blended teaching and learning to use a variety of teaching and learning
strategies. The peer teaching sessions that we conducted before teaching practice helped me to learn
different teaching strategies from my peers and as a result, I adopted those strategies in my actual
teaching during teaching practice...

PST-6 explained the contribution of peer teaching experiences towards enhancing his teaching.
This was also revealed in an interview with PST-8, who explained the influence of the micro-
teaching aspect by stating,

I think I was well prepared... because I realised which strategies were best for teaching the students,
how to manage the class and motivate them which I adapted in my teaching practice..., and we used
various teaching strategies during blended teaching which helped me to learn how to apply them on
my own...

The micro-teaching component of PSTs’ training influenced PST-8's realisation and, hence
consideration of the best strategies, which were then used to perform TP activities. As a result,
PSTs felt a sense of enhanced self-efficacy to handle instructional activities during TP. Generally, it
can be asserted that through live modelling, the PSTs developed some confidence through learning
from their peers and the lecturers.

4.2.2. Effects of self-efficacy

The effects of self-efficacy refer to the areas which are directly influenced by the nature of self-
efficacy level.
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The effects of the development of PSTs self-efficacy were revealed mainly in their efforts,
persistence, and emotional reactions when undertaking TP activities. The findings also reveal some
limitations related to two effects: making choices and thinking and decision-making.

Efforts made. Efforts made include responses of PSTs to challenging situations which need a
teacher to critically exercise professional knowledge such as how to promote a student-centered
environment as opposed to teacher-dominated.

Most PSTs" responses reveal efforts made during TP, which suggests their self-efficacious
beliefs. The efforts were evident in activities such as student engagement, varying instructional
strategies, Classroom management, and the aspect of motivation illustrated in the excerpts that follow.

Under the engagement of students, PSTs engage students through several activities in classes,
such as group activities, individual work, classroom talk strategy, and discussions. PST-3 outlined,
“...This was achieved and was reflected during the classroom-talk teaching strategy conducted
classes that learners were fully and meaningfully engaged. This made learners take the role of
front lines and that reflected their engagement in their learning”.

Varying instructional strategies were employed by PSTs to cater for learner diversity and to
encourage the participation of all learners, as shown by PST-11 who narrated,

... In my classes I had open minded students and slow learning students, therefore I had to apply
different methods to accommodate every learner and mostly use strategies that made them to

effectively participate...Discussion and experiments methods made learners to fully take part in
class...

Classroom management rules were formulated so that learners were aware of what was expected
to ensure the smooth running of lessons. PST-3 shared one he adopted for classroom management
by stating, “... I encouraged students to help and build the classroom expectations and indeed
learners did abide by those rules because they were part of setting of them...”

Regarding motivation, PSTs were aware that students’ feedback is important. As a result, made
efforts to give students timely feedback and used motivational words that encouraged students to
work hard. This is evidenced by PST-14 who asserted,

Mostly when I gave them an assignment to do, I often marked them at the right time and then give
them the feedback so that they would make corrections where they got the answers wrong. Also,
when I give them tests, I would write motivating words like good, keep it up, excellent for those
who performed well and give motive words to those who did not do good.

The PSTs made efforts to implement the knowledge acquired during blended teaching into their
practices during TP which reflect their self-efficacious beliefs.

Emotional reactions. The concept of emotional reactions encompasses PSTs affective responses to emotive
experiences.

Some of the PSTs’ responses portray some form of emotions resulting from what happened
during their TP. For example, after indicating that the impact of feedback received from both the
lecturer and peers provided him with confidence to carry over TP activities diligently, PST-6
further said,

...Learners were not happy when I told them I will be leaving their school on the 13th of May. They
really wanted me to be their teacher forever. They liked the way we did things in class with them.
They even asked me about other means that can be used for me to keep on helping them and I was
motivated, and I ensured them that there is a way by creating a WhatsApp group with them.

Similarly, PST-4 showed some emotional reactions in her response. She indicates that the
feedback received from lecturers motivated her to be a good teacher, which was reflected in her
teaching during TP. Reflecting on her teaching during TP, she wrote,

...Learners answering questions in class or even trying to answer something or giving their thoughts

on a new topic also motivated me. Lastly what made me even work hard was seeing them passing
tests. So, it meant I wasn’t talking alone when teaching.
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The reactions from the PSTs resulting from students’ engagement further contributed to the
development of their self-esteem and beliefs in their ability to want to be effective teachers. This
effect demonstrates the PSTs’ level of self-efficacy.

Choice-approach. The issue of choice approach involves incidences where PSTs had variable options such
as to give up in challenging situations or to find alternative ways to address a challenge.

While PST-12 argued that classroom management was not easy, a choice was made not to avoid
the task but to approach it by continuing to implement strategies learned during blended teaching.
The extract below shows how PST-12 reacted to classroom management issues.

Classroom management was not easy for me. But I had to invent various strategies such as setting
classroom guidelines, expectations and rules as to deal with it. It worked sometimes but it was not
always efficient. This was reflected on their results because sometimes they did not listen to my
instructions as a result failed to complete some tasks or activities.

A similar reaction is observed in the PST-8 response who said, “My preparation in this category
was not that sufficient but I had to learn along the way how to manage my classroom...”

The response shows that PST-8 had to find other ways of managing the classroom, thus
indicating that he/she did not avoid the issue but made a choice to seek ways of addressing it. The
interview data showed that PST-8 experienced 'reality shock' more than a manifestation of lack of
preparation when some learners did not follow instructions as anticipated, especially in the
beginning lessons.

Although both PSTs had challenges with classroom management, they chose resilience over
avoidance of their role. Thus, showing that the high self-efficacy played a role in the choices made.

Thinking and decision-making. Thinking and decision making relates to how PSTs exercised
critical thinking and professional judgment in responding to classroom situations.

Some of the PSTs’ responses reflected some form of adaptive decision-making. In one of his
responses, PST-3 wrote,

...this was the area where I was most prepared on, to make use of different teaching and learning
methods. For example, this was reflected when learners could not recall the knowledge assumed as
per plan and a different teaching strategy had to be used since the class could no longer go as per
plan.

The response indicates that the PST made decisions to approach a learning difficulty using a
different teaching approach based on assumed knowledge reflecting high self-efficacy. The extract
points to the limited scope, assessment, and use of assumed knowledge as recall, which was the
main drive of the lesson.

5. Discussion

This paper reports on a study that intended to establish how training through blended teaching
and learning influenced the self-efficacy of physical science PSTs. It is essential to understand how
teachers are trained and how the training affects their identities during teaching practice. The self-
efficacious beliefs of PSTs can provide evidence to examine the responsiveness of teacher training
programmes toward developing a holistic teacher who can function in the physical classroom
environment and effectively teach the learners for understanding (Clark & Newberry, 2019).
Therefore, understanding PSTs’ self-efficacy is necessary to highlight their readiness to tackle new
tasks persistently (Garza et al., 2016).

The findings in this study illustrate that most PSTs felt self-efficacious in engaging students,
varying instructional strategies, managing their classrooms and motivating students during
teaching practice. They attributed their reported self-efficacy beliefs to several issues linked to the
opportunities provided during blended teaching mode, which provided them with knowledge and
skills to undertake classroom activities efficiently. The findings of this study provide some
evidence that the PSTs had high overall self-efficacy, noting the findings from Golubtchik (2024)
and Menon and Sadler (2018), who found that the PSTs high self-efficacy has a positive
relationship with the nature of their training experiences. PSTs indicated that online sessions
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mostly provided them with necessary theoretical knowledge whereas face-to-face engagements
provided them with practical knowledge, through multiple peer teaching, which helped to
develop their confidence in their abilities to teach effectively. However, the findings of this study,
from a blended setting provide a different dimension to the findings of other similar studies from
contexts where only online learning was dominant and resulted in more challenges. For instance,
Fokkens-Bruinsma et al. (2024) conducted a study on PSTs perseverance and sense of preparedness
during the COVID 19 pandemic. Their study established that some PSTs felt less prepared due to
challenges such as minimal support, lack of physical engagements, less structured learning
experiences, isolation and unclear communications from their training institution. Their findings
further highlight that some PSTs started to have doubts about their capacities and joining teaching
as a career which consequently, evoke stress, anxiety and negative thoughts about teaching
profession among PSTs. Under extreme cases some PSTs may even consider leaving the teaching
profession due to low self-efficacy (Golubtchik, 2024).

The PSTs recognise multiple attempts and sessions that required planning, teaching and
reflection during peer teaching sessions to have contributed to the development of their beliefs in
their abilities (Jakopovic et al., 2023). The in-person encounters gave PSTs confidence, support, and
immediate feedback from peers and instructors (Atmacasoy & Aksu, 2018) before teaching in
authentic classroom environments (Jakopovic et al., 2023) as well as a chance to benefit from
vicarious experiences. As a result, PSTs were able to develop self-efficacy through their own
experiences. Most PSTs in this study highlighted important own experiences, as indicated above as
a prominent source of their self-efficacy during peer teaching sessions. Consistent with this are the
findings of Jakopovic et al. (2023), who revealed that the PSTs in their study cited mastery
experience and verbal persuasion to have highly contributed to their self-efficacy. Moreover, the
finding agrees with the earlier assertions by Bandura and Wessels (1997) that individuals develop
a strong and resilient sense of efficacy through experience in overcoming obstacles through
perseverant effort. Furthermore, PSTs’ choice of a variety of instructional activities was an effect
demonstrating developed self-efficacy (Martins et al., 2015).

The verbal persuasion by others, namely peers and lecturers, played a critical role in developing
the PSTs' efficacious beliefs. The positive and critical suggestions made by their peers and lecturers
assured them of their abilities to teach and would perform TP activities successfully (Atmacasoy &
Aksu, 2018). This finding is consistent with the findings of Jakopovic et al. (2023), who reported
social persuasion as one key source of self-efficacy beliefs. However, this source of self-efficacy is
considered relatively weak and easy to threaten in the face of challenges and unsuccessful results
(Bandura & Wessels, 1997) but effective if combined with mastery experience (Garza et al., 2016),
as was the case in this study. As Morris et al. (2017) asserted, the effectiveness of verbal persuasion
also depends on who delivers it and how a message is framed.

While other PSTs reported having been well equipped to perform classroom management roles
during blended teaching, some PSTs said they were less confident and hence faced challenges in
this role during TP, thus suggesting a low self-efficacy level in this area (Fokkens-Bruinsma et al.,
2024). Flower et al. (2017) attributed lack of confidence in classroom management to training that
fails to adequately equip PSTs with necessary knowledge and skills to engage in meaningful and
productive classroom management practices. Similar to the findings of Yurekli et al. (2020), some
of the PSTs highlighted that the peer teaching sessions did not adequately provide them with the
real dynamics and challenges of a real classroom as the activities were artificial. The artificial
nature of peer teaching, seems not to replicate the complex nature of real classroom situations and
as such, PSTs could not gain the depth of experience required to prepare them adequately for
classroom management. As a result, the development of classroom management skills was limited
by the mode of experience. However, the PSTs in this study indicated that while they faced
classroom management challenges, they found ways to deal with them, demonstrating resilience
and persistence in confronting and solving challenges- displaying characteristics of a high self-
efficacy level (Heng & Chu, 2023). The findings also show that students' behaviours and positive
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outcomes towards the PSTs' instructional practices later enhanced PSTs’ sense of efficacy (Morris
et al., 2017) which also evoked PSTs motivation to undertake teaching activities with dedication.

Taken together, the findings of this study provide some essential insights with regard to PSTs’
mode of training, their self-efficacy and how their self- efficacy influence their practice and
affective feelings as illustrated in the adapted model in Fig. 1. The adapted model in Fig. 1 allowed
for tracing the views about the experiences of the physical science PSTs and relating them to their
perceived level of self-efficacy. In addition to the direct causal relationships in the adapted Lippke
(2020) model, the findings demonstrated other relationships between the self-efficacy, its effects,
and its sources. Therefore, this study argues that from the contribution strengths of sources of
perceived self-efficacy, it is possible to have some idea of PSTs" overall self-efficacy. Again, the
aggregated characteristics of the nature of choices, amount of effort and persistence, thinking and
decision-making and emotional reactions of the PSTs provided useful information about the
possible level of their self-efficacy.

6. Conclusion

The findings in this study provide some evidence that when properly implemented, blended
teaching has the potential to enhance the PSTs’ self-efficacy beliefs in their competence necessary
to undertake the desired goal of becoming effective teachers. This was demonstrated by the PSTs'
reports of the efforts and persistence in their performance of TP activities referring to their
training. As argued by most PSTs, the virtual sessions, which mainly were theoretical, were
complemented by the face-to-face sessions that maximised interactions and higher engagements
with tasks. Overall, using a blended teaching mode in physical science pre-service training will be
efficient if it develops the PSTs' competence in theory and practical knowledge, shaping their
identities and maximising opportunities that enhance contribution of the sources of self-efficacy.

7. Limitations

Although the study offers valuable insights on PSTs sources of self-efficacy, modes of induction as
illustrated in the adapted Lippke (2020) model were not analysed as separate components, which
is a limitation to the study. Analysing modes of induction as a separate component would provide
a balance between what happened and how it happened under each source of self-efficacy. But
due to some limitations in the data collected, for some sources of self-efficacy, only generic
information on modes of induction could be extracted from data without explicitly showing how
the induction occurred. Furthermore, the findings of study are based on a sample of PSTs from one
university which is not representative of a wider population of PSTs. Another issue acknowledged
as a limitation is that, this study provides findings form a minimally planned blended learning
experience which may not provide conclusive insights about blended learning and PSTs training.
Therefore, the findings need to be interpreted and applied with caution to other contexts.

8. Recommendations

This study recommends that teacher training institutions incorporate opportunities that aim to
provide opportunities for enhanced contribution of the sources to the perceived self-efficacy of
PSTs including exposure to the dynamics of real-classroom teaching. More specifically, teacher
training institutions can enhance training of PSTs when more time is spent on direct experiences
like planning and actual teaching in addition to dealing with specialisation content and theoretical
issues in education. Furthermore, teacher training institutions can take advantage of available
online audio-visual resources like videos on sample lesson implementations in real classrooms so
that PSTs can have an idea of how a classroom environment is like. Such online resources can help
PSTs to extend their knowledge of real classroom as they highlighted that peer teaching is more
artificial and lacks some realities of the actual classroom. Moreover, visits to schools can be
organised so that PSTs have opportunities to experience the classroom environment before going
for the main TP attachment. To ensure sustained relevance, resilience, and impact during
disruptive emergencies and beyond, institutions of higher learning need to strategically harness
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the affordances of information and communication technology, thereby broadening access to
diverse learners. Future studies, involving several institutions in other contexts can be conducted
under planned blended-learning to expand our understanding of how blended learning experience
influences PSTs training.
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