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Abstract: Pedagogical beliefs serve as important drivers for teachers’ approaches to implementing
innovative learning methods. To promote change in education processes, understanding teachers’
perspectives of their teaching roles and beliefs and how they change in the shift from traditional
teaching to constructivist learning in diverse learning contexts, is essential. This study provides
an overview of various traditional and constructivist beliefs held by teachers in a South African
K-12 institution where project-based learning has been applied at the institutional level. The results
indicate that pedagogical development and supportive policy at the institutional level both have a
considerable influence on teachers’ changes of beliefs; nevertheless, a sustainable change demands
long-term efforts. Proposals for future pedagogical training design are suggested to help teachers
move from traditional teaching beliefs to constructivist learning beliefs.

Keywords: project-based learning (PBL); pedagogical beliefs; teacher roles; South Africa

1. Introduction

In South Africa, as in other countries, the pursuit of improvements in education qual-
ity has been characterized by the focus on improving learning and teaching approaches.
South Africa has made a commitment to accelerate development over the next seven years
through the South African National Development Plan 2030 [1] and the United Nations
Sustainable Development Goal Declaration [2]. Meeting this challenge depends funda-
mentally on the ability of the South African education system to equip today’s children
for high levels of achievement and active participation in a global 21st century society and
economy [3]. In this context, to train talents with comprehensive competencies, many edu-
cational institutions have increasingly adopted student-centered learning methods as the
core learning and teaching approach for curriculum design. In this context, project-based
learning (PBL), as a widely used learner-centered approach, is described as a method of
learning and teaching that engages students in gaining professional knowledge whilst
acquiring essential skills and competencies structured around complex, authentic and
open-ended problems and projects [4].

The notion of PBL has been variously defined and applied at different levels [5]. In this
context, we define PBL as a systemic practice in which it has been adopted as the core learn-
ing method in the curriculum design and students conduct self-directed learning through
working on problems in teams [4]. Implementing PBL at the institutional level demands
the restructuring of classroom practices to challenge teachers’ traditional roles by expecting
them to facilitate independent and collaborative learning [6], which also encourages teach-
ers to change their traditional teaching roles and follow a constructivist learning approach.
The teacher’s understanding and acceptance of, as well as adjustment to, this new role
is crucial for the adoption of new instructional approaches such as PBL [6,7]. However,
teachers’ beliefs about teaching and learning are not always easy to change [8]. Thus, it
is important to provide teachers with pedagogical training activities to help them better
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understand pedagogical theories, develop professional and pedagogical competencies,
reflect on their teaching practices and thereby better adapt to PBL methods [9].

The study took place in a private K-12 school context, specifically in an educational
institution named N school, where a PBL curriculum has been adopted for six years. At
N school, newly joined teachers, regardless of their previous teaching experience, un-
dergo diverse pedagogical training on PBL. This includes learning about PBL, practicing
PBL methods, working collaboratively on curriculum mapping to forge interdisciplinary
teaching and conducting classroom observation of teachers with more PBL experience. In
addition, all teachers are expected to participate in professional development activities rele-
vant to PBL. In order to better facilitate teachers’ transformation of their pedagogical beliefs
regarding PBL, this study explores the pedagogical beliefs that they hold—constructivism-
based beliefs or traditional beliefs—when working in a PBL context and how they perceive
their roles as teachers. The findings of this research may generate new knowledge on
teacher beliefs in South Africa and support suggestions for the adoption of PBL across the
K12 schooling system.

2. Theories and Literature

Teacher belief has long been the focus of educational research. It can be broadly defined
as the tacit and often unconsciously held assumptions about students, learning, classrooms
and the academic material to be taught [10]. Philosophers of education understand belief
as a proposition that is accepted as true and a way to explain relationships between factors,
such as a task, an action, an event and an individual’s attitude toward it [11]. Calderhead
proposed five main components of teacher belief: beliefs about learners and learning,
teaching, the curriculum, learning to teach and the self and the nature of teaching [12].
Other researchers pointed out that teacher beliefs are related to teaching efficacy, teacher
academic expectations and teacher goal orientation [13]. Breen et al. understand teacher
beliefs as a system that includes what teachers should teach (content), how they should
teach (approach) and what responsibility they have (roles) [14]. The last two points are
the focus of this study. The beliefs that teachers hold can directly impact their thoughts,
instructional decisions, utilization of teaching methods and current teaching practices,
thereby influencing students’ beliefs, learning experiences and learning outcomes [15].
Prior studies have also pointed out that teacher beliefs are context-bound and related to
teachers’ previous learning and teaching experiences and interactions with students [16,17].
Other studies have framed teacher beliefs to include beliefs about themselves, the context
or environment, the content or knowledge, specific teaching practices, teaching approaches
and students [18].

As a comprehensive concept, teacher belief encompasses a variety of aspects of knowl-
edge, learning culture and attitudes to students and to themselves (e.g., motivation, self-
efficacy, identity and sense of agency), ranging from traditional beliefs to constructivist
beliefs. In traditional teaching beliefs, teachers are regarded as the center of learning and
the source of knowledge; responsible for making choices for students; valuing the control
of class; and using summative assessment methods (e.g., quizzes and exams) [18,19]. In
constructivist theory, students become less dependent on teachers and texts for answers
and more reliant on the content knowledge that they acquire through personal research
and their own judgment, whereby teachers need to transfer from traditional teaching roles
to the roles of facilitators. In this context, teachers are expected to hold constructivist
beliefs, which involve students’ perspectives in the processes of developing the curricu-
lum, choosing learning content and evaluating work [20–22]. Based on the emphasis on
the learner and the learning process, active learning methods (e.g., PBL and teamwork)
and formative assessment methods (e.g., peer assessment) are usually adopted in con-
structivist learning [17]. In constructivist theories of learning, on the one hand, students
bring beliefs to teachers and education programs that significantly influence learning con-
tent and learning approaches. Teacher beliefs could influence teachers’ self-efficacy for
student engagement and classroom management, thereby influencing students’ learning
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outcomes [13]. On the other hand, teachers’ beliefs play a role in changing educational
processes [8,23].

Prior studies have shown that pedagogical beliefs serve as important drivers for
teachers’ approaches to the implementation of innovative learning methods [24,25]. This is
evident particularly when conducting instructional innovation, such as implementing PBL
at the curriculum level, and changing teachers’ roles and beliefs from traditional teaching
to constructivist learning is an essential step since teachers’ beliefs frame their teaching
strategies and shape their teaching behavior and practice. Teachers’ constructivist learning
beliefs align well with PBL as it places emphasis on the learner’s ownership of ideas and
personal interpretation of knowledge. Teachers who hold the belief that PBL promotes
student learning are reported to be more adaptable to PBL and have higher motivation to
learn pedagogical theories and practice PBL [24,26]. As mentioned above, teacher belief
is not static, but fluid and changing, based on teachers’ experience and interactions with
students. However, it is not an easy task to change teachers’ beliefs [8], especially in a
situation where educational changes are promoted from the top down. To promote the
educational change from traditional learning to PBL and to impact teacher beliefs, attention
must be paid to designing pedagogical training activities and programs to support teachers’
professional development and investigate the effectiveness of this training in terms of
changing participants’ teacher beliefs [27].

Although several studies have examined and compared teachers’ traditional teaching
beliefs with constructivist beliefs in diverse learning contents [16,28], there has been little
research on teachers’ beliefs and practices in the context of the change from traditional ap-
proaches to constructivist approaches in South Africa, where PBL remains a new approach.
Several researchers have reported South African pre-service science teachers’ beliefs related
to teacher-centered teaching and student-centered learning [29,30], focusing on students
who will become teachers instead of in-service teachers. Ramnarain and Hlatswayo have re-
ported teachers’ positive beliefs and attitudes toward implementing enquiry-based learning
in a rural school in South Africa [31]. However, in addition to studying teachers’ favorable
attitudes towards new learning approaches, further exploration is needed to broaden our
understanding of the way in which teachers hold teaching beliefs, how they understand
their roles and how their beliefs influence their teaching practice.

To meet these needs, the present study explored the pedagogical beliefs held by
teachers in a PBL school in South Africa. In particular, the study was guided by the
following research questions:

(1) In which ways do teachers hold traditional versus constructivism-based beliefs?
(2) Do teachers’ pedagogical beliefs vary based on their teaching experiences?
(3) Which particular roles do teachers feel they take, particularly in a post-pandemic

context?

3. Methodology
3.1. Research Context and Participants

This study was conducted in a private school in South Africa known as N school. The
school, which began operations in 2017, has enrolled over 1300 students from pre-school
to Grade 12 and employs 95 teachers. Compared to most South African schools, which
still follow a traditional approach to learning and teaching, N school adopted PBL as
an active learning method because it enables students’ development of comprehensive
competences and continuous learning of various subjects through working on real-life
problems, developing possible solutions and presenting their work using technological
tools. The learning model adopted by N school for K-12 education includes the following
principles: (1) taking a teacher-facilitated, learner-orientated approach to learning; (2) using
enquiry and project-based learning over an extended period of time to facilitate and develop
learners’ knowledge and skills; and (3) developing processes and guidelines to facilitate
the implementation of the approach.



Educ. Sci. 2023, 13, 140 4 of 17

Strategies such as the use of English as the language of learning and teaching, the
inclusion of indigenous learning systems and the incorporation of technology from the
Foundation Phase (FP) onward have been adopted, with the aim of helping students
develop the knowledge and skills required in the rapidly changing, technological era
while remaining grounded in, and proud of, their African heritage. Moreover, through
experiencing teamwork in PBL, students are expected to develop diverse generic skills in
communication, negotiation skills, conflict-solving and collaboration.

This K-12 educational institution has implemented PBL at the curriculum level over
the past six years and provided in-service pedagogical training courses on PBL professional
development for teachers. Professional development at N school mainly takes the form of
teacher workshops, which are provided to all teachers and are broken down into school
grades, phases and individual subjects. The objective of PBL professional development is
to introduce newly joined teachers to PBL and train them on PBL learning objectives, out-
comes, teaching practices and assessment tools. These teachers are exposed to PBL learning
and teaching strategies and tactics to train them and build their skills and competencies
in subject integration, classroom management and assessment. Newly joined teachers
are allocated mentors (called Critical Friends), who guide them through the PBL teaching
processes and practices. N school also conducts continuing professional development for
all its teachers on a regular basis, mainly in the form of workshops.

This present study was an initial explorative phase of an ongoing Ph.D. project con-
ducted by the first author. The first author played a dual role in this research, being one
of the board members for the school ownership and being a researcher aiming to conduct
a research-based approach to school development. Although the first author was not
involved in the daily practice since the school’s daily practice is conducted by a campus
school management team (SMT) consisting of school principals and academic coordinators,
there was an awareness of any potential bias. With awareness of such bias, careful consider-
ations of ethics have been taken in the current study. First of all, the present study, as well
as the whole Ph.D. project plan, has received institutional ethical approval from the Danish
university with which the first three authors are affiliated (the same institution where
the Ph.D. project is registered). The process of this study strictly followed internationally
recognized ethical principles and European data protection regulations which are adopted
by the university. The research plan was approved by the school management during which
process the first author was not involved. The actual data collection was processed by the
school management team, which has commented on and approved the study. A consent
letter to participate in the study was sent to all teachers at N school. It was clearly stated
in the consent letter that the ultimate goal of the study would be for school improvement
and the outcomes would only serve for research purposes but no other purpose, such as
teaching evaluation or appraisal.

In addition, during the study, the participants are not identified by name and only
demographic data regarding their years and experience as teachers and the number of
years as teachers at N-school was collected. This ensures anonymity and protects the
participants from any undue influence. A voluntary-basis survey was sent to 95 teachers
at N school via email in the 2022 academic year. A total of 83 teachers completed the
questionnaire, representing an 87% participation rate, which underlines the voluntary
nature of participation in this study.

The participants included teachers with diverse teaching experience at the school,
including newly joined teachers without professional PBL training experience, teachers who
had joined the school in the past 12 months and had experienced professional development
in PBL for a limited period and teachers who had been with the school for one to five
years and had been exposed to PBL professional development for a longer period. Detailed
participant information is listed in Table 1.



Educ. Sci. 2023, 13, 140 5 of 17

Table 1. Participant Information.

Variables Categories N

Number of years as a teacher at N school

Newly joined 20

<12 months 20

1–5 years 43

Total 83

Number of years as a teacher

0–2 years 12

2–5 years 26

5–10 years 18

10–15 years 9

15–20 years 8

More than 20 years 10

Total 83

3.2. Data Collection

An embedded mixed method [30–32] was adopted as the research method in this
study. This method enables researchers to collect both quantitative and qualitative data
for different but related research questions in a single study [30]. A survey study was con-
ducted, which included two parts. The first part of the survey collected quantitative data to
answer the first two research questions on the ways in which teachers hold traditional be-
liefs versus constructivism-based beliefs. We adopted an established instrument called the
Teacher Belief Survey (TBS) [19]. This instrument follows a teacher belief framework with
four dimensions: Traditional (classroom) Management (TM), Traditional Teaching (TT),
Constructivist Teaching (CT) and Constructivist Parental engagement (CP). The first dimen-
sion, TM, values teachers’ control of a class and students’ obedience to rules, with teachers
being expected to be at the center of learning and to take responsibility for the teaching
schedule and learning materials. In the TT dimension, teachers regard textbooks as the best
sources for learning, make choices for students and prefer summative evaluation methods
such as paper-and-pencil tests. CT emphasizes students’ involvement in developing the
curriculum, creating bulletin boards, working collaboratively and evaluating their own
performance. The fourth dimension, CP, sees teachers’ roles as involving the formation of a
supportive family for students and their parents. On the basis of this framework, a 28-item
instrument was designed and tested [19]. Items in the four dimensions were randomly
arranged, with respondents choosing their answers as strongly disagree, disagree, agree
and strongly agree (i.e., a 4-point Likert scale). Through measuring the types of teachers’
beliefs, this study also explored whether teachers’ beliefs varied according to their teaching
experiences and their exposure to N school’s PBL professional development. The second
part of the survey included two open-ended questions to collect qualitative data in order to
answer the first research question on teachers’ understanding of their competences and
roles, especially during the post-pandemic era. The teachers at N school were therefore
asked about the most important characteristics of a good teacher and the new or additional
roles that teachers have assumed following the pandemic.

3.3. Data Analysis

For the first part of the survey, exploratory factor analysis (EFA), confirmatory factor
analysis (CFA), internal consistency analysis (Cronbach’s alpha), descriptive statistics, a
paired sample test, an independent sample test and the Kruskal-Wallis test were conducted.
Detailed results are shown in the sections on the validity and reliability of the results.
For the section of the survey with two open-ended questions related to teachers’ roles,
inductive analysis with open coding was used to analyze and categorize the participants’
beliefs about teachers’ competences and roles. For the first question—“Please list three or
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more of the most important characteristics of a good teacher nowadays”—three bottom-up
themes were summarized: aspects of knowledge about the subject and curriculum, teaching
competencies and intrapersonal values. For the second open-ended question, related to
teachers’ new roles in the post-pandemic context, patterns such as the greater requirement
of digital skills, closer relationships with students and more responsibility for students’
health and well-being were reported.

3.4. Validity and Reliability
3.4.1. Content Validity

Content validity refers to the extent of participants’ understanding of the statements
within the survey [31]. In order to enhance content validity, the researchers in this study
conducted a literature review of the frameworks of teachers’ beliefs and related instruments.
Based on Woolley et al.’s TBS, items were established through research group discussion
and an expert review by inviting four experts in faculty professional development, PBL
and engineering education [17].

3.4.2. Construct Validity

Construct validity is used to examine the extent to which a survey accurately assesses
what it is supposed to [31]. In this study, construct validity for the TBS was checked through
EFA and CFA (conducted using SPSS software) of 83 cases to explore the structure of this
survey. The Kaiser-Meyer-Olkin (KMO) value in the EFA was 0.616 and the p-value of the
Bartlett test of sphericity was significant (p < 0.001). Principal component analysis with an
eigenvalue greater than 1.00 was used as the extraction method and Varimax with Kaiser
normalization was adopted as the rotation method. The results of the factor loading in
the EFA are listed in Table 2. With a cut-off score of 0.4 for the factor loadings, six items
were deleted (TM5, TT4, TT5, TT6, TT10) because they were not loaded on any factors.
Twenty-two items were divided into four factors, mainly following the original design. Six
items were loaded on factor one (TM); seven items were loaded on factor two (TT); seven
were loaded on factor three (CT); the last factor (CP) included three items. Three items,
TM6, TT9 and CT4, were multiple-loaded on two factors. Thus, we considered the value
of the loading and justified the results based on the content of the item and the logic of
theories [31,32].

Table 2. Factor Loadings Based on EFA (N = 83).

Original
Dimensions

No. Items
Component

1 2 3 4

Factor 1

TM1 1 It is important for me to establish control of my classroom. 0.621

TM2 2 I intervene in disputes in the classroom immediately. 0.518

TM3 3 Students learn best if there is a fixed timetable. 0.620

TM4 4 I direct all activities in the classroom to prevent chaos. 0.669

TM6 5 I manage and control all learning and teaching material for
my students. 0.729

TM7 6 Students need to learn to obey rules. 0.675

Factor 2

TT1 7 I am responsible for making choices for students on what they
need to know. 0.470

TT2 8 I base marks on homework, assignments and tests. 0.495
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Table 2. Cont.

Original
Dimensions

No. Items
Component

1 2 3 4

TT3 9 I follow prescribed textbooks and workbooks. 0.683

TT7 10 I follow the teacher guide to lead discussions in class. 0.622

TT8 11 Prescribed textbooks are the best sources for the curriculum. 0.652

TT9 12 I am a believer in written tests. 0.736

TT11 13 A significant part of my teaching is lecture-based. 0.521

Factor 3

CT1 14 I build on student ideas in building the curriculum. 0.532

CT2 15 I invite students to create posters and bulletin boards. 0.486

CT3 16 I involve students in assessing other students. 0.539

CT4 17 I give priority to collecting all student work at the same time. 0.521

CT5 18 I do assess students informally. 0.497

CT6 19 I structure topics and themes based on student interests. 0.441

Factor 4

CP1 20 Part of my role is supporting the families of my students. 0.696

CP2 21 I use one platform to communicate with parents. 0.500

CP4 22 I encourage parents to visit my classroom anytime. 0.638

Deleted items

TM5 23 I decorate my classroom with posters, etc.

TT4 24 I teach subjects separately/I am aware of overlaps.

TT5 25 I prefer to cluster desks (under normal conditions).

TT6 26 I am more interested in what students can do independently.

TT10 27 My lesson plans and topics are only based on the CAPS curriculum.

CP3 28 I make it easy for parents to contact me.

Based on the EFA results, CFA was used to assess cross-loading among the 22 items [32].
Figure 1 reports the CFA results. Based on the results, items TM6, TT9 and CT4 were
justified for loading on the factor with the highest scores. CFA produced statistical results
for goodness of fit (df = 203, χ2 = 326.271, GFI = 0.921, RMSEA = 0.092, CFI = 0.884,
AGFI = 0.625). The factor loadings for all factors were significant and exceeded the cut-off
score of 0.4, thus supporting the results shown in Table 2 [33].
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Figure 1. CFA results.

After combining the results of the EFA and CFA, four factors were identified, namely
TM, TT, CT and CP, that accounted for 48.9% of the total variance. One limitation of
the quantitative data in this study is the small sample size (N = 83); however, this is an
acceptable size for factor analysis (N > 50) [34]. To summarize, the results are in accordance
with the original version of the TBS presented in prior studies [17].

3.4.3. Reliability

We conducted an internal consistency analysis of the survey by calculating Cronbach’s
alpha, where a value equal to or greater than 0.6 is considered acceptable [35]. The Cron-
bach’s alpha coefficients for the items in general and for each dimension had acceptable
values, at 0.749 (TM), 0.733 (TT), 0.727 (CT), 0.680 (CP) and 0.813 (full scale), meaning that
the reliability of the survey is good.

3.4.4. Qualitative Data Analysis

For the analysis of open-ended questions, the auditing procedure was conducted
through research group discussions on defining, categorizing and revising codes, as well as
potential researcher bias. In addition to collaborative correctives, two researchers served as
independent coders who coded the same part of the transcripts and discussed the results
over two rounds. The inter-rater reliability (IRR) for every theme was over 85% in the
second round of coding.

4. Results
4.1. Descriptive Statistics

To answer the first research question—in which ways do teachers hold traditional
versus constructivism-based beliefs—the descriptive statistics of the survey results were
calculated. Table 3 shows the resulting means, standard error means and standard de-
viation of each factor. Factor 3 (CT) showed the highest mean values (mean = 3.241,
std. dev = 0.361) of all factors and the factor that received the lowest mean average was TT
(mean = 2.705, std. dev = 0.395).
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Table 3. Descriptive statistics (N = 83).

Factors Name of Factors Items No. of
Items

Cronbach
Alpha Mean Std. Error Std. Dev

1 Traditional
Management (TM)

TM1, TM2, TM3,
TM4, TM6, TM7 6 0.749 3.000 0.056 0.513

2 Traditional
Teaching (TT)

TT1, TT2, TT3, TT7,
TT8, TT9, TT11 7 0.733 2.705 0.043 0.395

3 Constructivist
Teaching (CT)

CT1, CT2, CT3,
CT4, CT5, CT6 6 0.727 3.241 0.040 0.362

4 Constructivist
Parent (CP) CP1, CP2, CP4 3 0.680 3.099 0.049 0.440

Total 22 0.813 2.87 0.036 0.331

A paired sample t-test was used to compare the means of the four factors. Significant
differences were found between five pairs (1, 2, 4, 5, 6), which are shaded in Table 4.

Table 4. Paired samples test and effect sizes (N = 83).

Pair Factor T df Sig. (2-Tailed) Cohen’s d Standardize r

Pair 1 TM-TT 6.225 82 <0.001 0.683 0.433

Pair 2 TM-CT −3.998 82 <0.001 −0.439 0.546

Pair 3 TM-CP −1.265 81 0.210 −0.140 0.612

Pair 4 TT-CT −9.694 82 <0.001 −1.064 0.503

Pair 5 TT-CP −5.798 81 <0.001 −0.640 0.592

Pair 6 CT-CP 3.121 81 <0.001 0.345 0.385

These results indicate that factor 3 (CT) contributed the most to teachers’ beliefs,
followed by factors 1 (TM) and 4 (CP). The factor with the lowest value was TT. There was
no significant difference between TT and CP. Moreover, the effect sizes were also calculated
to compare the differences between the factors. With Cohen’s d values of more than 0.3, the
differences in pair 2 and pair 6 were medium and the differences in pairs 1, 4 and 5 were
significant, supporting the results of the paired sample t-test.

4.2. Demographic Variables Analysis
4.2.1. Comparison between Groups with Different Pedagogical Beliefs

To answer the research question of whether teachers’ pedagogical beliefs vary based
on their experiences, this study explored the differences between teachers with varying
experiences in terms of their pedagogical beliefs and their roles during students’ learning
processes. An independent sample test was performed to determine whether there were
significant differences between teachers who regarded themselves as Critical Friends or PBL
mentors and those who did not. The results in Table 5 only show a significant difference
in the dimension of TT. Compared to teachers acting as Critical Friends or PBL mentors,
teachers who did not operate in these two roles indicated firmer belief in TT. No significant
difference between the two groups was found for the other dimensions.
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Table 5. Independent samples test based on pedagogical beliefs (N = 83).

Factor

Are You a
Critical Friend

or PBL
Mentor?

N Mean Std. Error Std. Dev T df Sig.
(2-Tailed)

Cohen’s
d

Standardize
r

TM
No 35 2.980 0.082 0.483

−0.322 81 0.749 −0.072 0.516
Yes 48 3.017 0.078 0.538

TT
No 35 2.830 0.058 0.344

2.549 81 0.013 0.567 0.382
Yes 48 2.613 0.059 0.408

CT
No 35 3.200 0.062 0.366

−0.869 81 0.387 −0.193 0.363
Yes 48 3.270 0.052 0.361

CP
No 35 3.038 0.079 0.466

−1.074 80 0.286 −0.240 0.440
Yes 48 3.144 0.061 0.419

4.2.2. Comparison between Groups with Levels of Teaching Experience at N School

This study also explored the differences in teachers’ beliefs between groups with
different levels of teaching experience in N school. Due to the small sample size, a Kruskal-
Wallis test was conducted instead of an ANOVA [36]. The results, shown in Table 6, show
no significant difference in the CT and CP dimensions, while new teachers (less than
12 months in N school) were found to have higher levels of belief in TM and TT than
teachers with more experience (1–5 years).

Table 6. Kruskal-Wallis test based on level of teaching experience in N school (N = 83).

Factor Number of Years as a
Teacher at N School N Mean Rank Kruskal-Wallis

H df Asymp. Sig.

TM
<12 months 40 41.25

7.533 1 0.006
1–5 years 43 27.70

TT
<12 months 40 42.03

8.835 1 0.003
1–5 years 43 27.34

CT
<12 months 40 32.33

0.009 1 0.923
1–5 years 43 31.85

CP
<12 months 40 28.75

0.722 1 0.396
1–5 years 43 32.81

4.2.3. Comparison between Groups with Different Levels of General Teaching Experience

By conducting the Kruskal-Wallis test, we also explored the differences between
teacher groups with varying levels of general teaching experience (i.e., not just teaching
experience at N school), ranging from 0–2 years to more than 20 years. No significant
differences were found between teachers with levels of teaching experience for any of the
four dimensions, as shown in Table 7.

4.3. Results from the Open-Ended Questions

The third research question—which particular teaching roles do the teachers them-
selves believe in, especially in a post-pandemic context—was explored in the survey
through open-ended questions. In concrete terms, the participants were asked to list three
or more important characteristics of a good teacher in the current post-pandemic context.
Using the qualitative analysis software NVivo, we analyzed and categorized the partici-
pants’ answers through open coding and inductive methods. The themes and codes that
emerged from the qualitative data are described below.
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Table 7. Kruskal-Wallis test based on level of general teaching experience (N = 83).

Factor Number of Years as
a Teacher N Mean Rank Kruskal-Wallis H df Asymp. Sig.

TM

0–2 years 12 46.63

5.295 5 0.381

2–5 years 26 47.29

5–10 years 18 34.97

10–15 years 9 39.78

15–20 years 8 47.81

TT

0–2 years 12 51.63

9.028 5 0.108

2–5 years 26 47.35

5–10 years 18 33.69

10–15 years 9 40.83

15–20 years 8 47.25

CT

0–2 years 12 37.79

1.797 5 0.876

2–5 years 26 39.38

5–10 years 18 42.11

10–15 years 9 44.39

15–20 years 8 49.69

CP

0–2 years 12 36.54

2.025 5 0.846

2–5 years 26 40.37

5–10 years 17 40.56

10–15 years 9 45.83

15–20 years 8 40.25

Firstly, three bottom-up themes emerged which relate to the characteristics of good
teacher roles: knowledge about the subject and curriculum, teaching competencies and
intrapersonal values. Codes under each theme are listed in Table 8, with their definitions
and the number of times they were mentioned by the participants. Within the theme of
literacy and knowledge, the pedagogical literacy and knowledge code was mentioned
with the highest frequency; this code refers to teachers’ understanding of diverse peda-
gogical theories and ability to choose appropriate methods for teaching practices. The
code with the second-highest frequency was professional literacy and knowledge, which
emphasizes teachers’ professional quality in their subjects. Other codes, such as research
knowledge and awareness of students’ learning objectives, were also mentioned by the
participants. In the second theme, competencies, participants indicated that they regarded
innovation, listening skills, adaptability, collaborative skills and lifelong learning as im-
portant characteristics for teachers. Teachers’ understanding of their competencies thus
includes both constructivist teaching beliefs and traditional teaching beliefs. In terms of
interpersonal values and attitudes, the most important characteristics from the participants’
perspectives were open-mindedness and inclusivity; possession of these qualities means
that they are open to new experiences and new learning methods and may give students
the freedom to explore the unknown and learn from mistakes. The second-highest code
in this theme highlighted interpersonal values, such as being passionate, followed by
flexibility, patience and being fun. Taking care of students’ emotions, mental health and
well-being, being friendly and less authoritarian and showing love to students were also
regarded as important characteristics for teachers in the qualitative data, which reflects
the concepts of constructivist teaching beliefs. To answer the research questions, various
codes were identified in answers to the open-ended question. The codes addressed both
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constructivism and traditional pedagogical beliefs, such as constructivist beliefs related
to teachers’ facilitation skills and their interaction with students as well as the traditional
teaching belief in teachers’ authority.

Table 8. Themes and codes for the important characteristics of good teachers.

Themes Codes Contents Frequency

Knowledge about subject
and curriculum

Pedagogical literacy
and knowledge

Understand pedagogical theories; select the correct
teaching methods; have good knowledge of how
students learn and what their skills are

15

Professional literacy
and knowledge

Understand professional content and new
knowledge; have professional knowledge and
resources related to one’s subjects; be able to select
relevant teaching material and resources

10

Research knowledge
and skills

Know research methods; have research abilities;
conduct curriculum design based on research 7

Awareness of learning
objectives

Understand learning objectives; help students
develop specific competencies 5

Teaching competencies

Innovative Innovative; creative 19

Listening Be a good listener 17

Adaptable Be adaptable to new teaching methods, changes
and new environments 14

Collaborative Collaborate with other teachers; encourage
students’ collaborative learning 14

Life-long learning Be able to continue to learn and develop; learn
with students 13

Communicative Have communication skills 8

Facilitation skills Facilitate the lessons, as opposed to direct teaching 6

Technological skills Provide IT support and have technology savvy 4

Critical thinking Have critical thinking abilities; encourage
critical thinking 3

Interactive Be an interactive teacher; allow learners to interact
with each other 3

Leadership Be a good leader; have leadership 3

Organized Be a good planner; be an organized teacher 3

Presentation skills Show good demonstration; explain learning
contents clearly 3

Authoritative Be able to control the class; become the authority 3

Versatile Competent in many areas and able to deal with
different tasks 1
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Table 8. Cont.

Themes Codes Contents Frequency

Interpersonal values

Open-minded and inclusive
Give students the freedom to explore new things;
open to new ways of doing things; allow them to
learn from their mistakes

33

Passionate Show interest and passion in what you do 18

Flexible
Be flexible to different learning needs; provide
different methodologies to accommodate different
learning needs

9

Patient Have patience when teaching 8

Fun Design fun activities for learning; have a sense
of humor 6

Caring Take care of students’ emotions, mental health
and well-being 5

Friendly Be friendly; less authoritarian 4

Motivated Be motivated and motivate students’ learning 4

Empathetic Show empathy to students 3

Respect Respect oneself; respect other teachers and their
preferred teaching methods 3

Trustworthy Be trustworthy and dependable 3

Righteous Be honest and have integrity 2

Kind Be kind and love students 2

Reflective Conduct self-reflection 2

Curious Be curious about unknown things 1

Disciplined Obey the rules 1

Hard-working Work hard 1

Punctual Be punctual 1

In the second open-ended question, participants were asked about their new roles as
teachers in the post-pandemic context, where digital tools and online learning resources
have become highly involved in the course design. Three patterns emerged from the partic-
ipants’ answers. The first new role was as an information technology (IT) specialist who
provides online digital and technology support for students. Meanwhile, teachers reported
that they had learned how to use new digital tools and improved their IT skills by designing
online teaching activities during the lockdowns. The second change was the formation of
closer relationships with others during the lockdowns. Many teachers reported that they be-
came close friends with their students or colleagues after sharing their stories, giving advice
on their home problems and providing emotional support to each other. Last but not least,
participants pointed out that in the COVID-19 era their responsibilities not only involved
teaching and learning, but also included supporting students’ physical health, mental
health and well-being. On the one hand, teachers took on the role of security guards who
enforced safety rules, disinfected the school and managed socially-distanced classrooms.
On the other hand, they also become healthcare workers and psychologists who facilitated
students’ management of their personal and social lives, helped students stay physically
and mentally healthy and provided support to students to prevent panic when there were
positive cases at the institution. The terms ‘psychologist’ and ‘health care workers’ were
mentioned and used colloquially by participants. Such terms were used as self-perceived,
which did not reflect on any officially defined concepts. In the emergent COVID-19 cases,
various employees including security guards, administration staff, secretaries and teachers
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who are not professionally trained as ‘psychologists’ or ‘healthcare workers’ were involved
in various forms of COVID-19 protocols including body temperature scanning, sanitizing
people and some form of pastoral care and psychosocial support.

While these changes influenced teachers’ beliefs in transferring from traditional per-
spectives to constructivist teaching and parenting perspectives, they also brought chal-
lenges and difficulties, such as longer working hours and heavier workloads. Thus,
more attention needs to be paid to teachers’ changing roles and their adaptability in
the post-pandemic context.

5. Discussion and Conclusions

This study used a mixed method to explore the pedagogical beliefs held by teachers in
a PBL K-12 school in South Africa. The quantitative part of this study illustrates the ways in
which teachers hold traditional versus constructivism-based beliefs and explores whether
teachers’ pedagogical beliefs vary based on their levels of experience, while the qualitative
part reports teachers’ perspectives on their roles, particularly in a post-pandemic context.

The results of the study fill an existing gap in the literature with evidence of teach-
ers’ diverse beliefs on the subject of the change from traditional teaching approaches to
constructivist approaches in South Africa. To answer the first research question, the study
adopted and validated the Teacher Belief Survey [18], using it to identify participants’
pedagogical beliefs across four dimensions—traditional classroom management (TM),
traditional teaching (TT), constructivist teaching (CT) and constructivist parental engage-
ment (CP). The participants were found to hold more constructivism-based beliefs than
traditional teaching beliefs, which could be due to ongoing pedagogical training for these
teachers’ professional development and the top-down implementation of PBL strategies
at the curriculum level [24,37]. In terms of the second research question—“Do teachers’
pedagogical beliefs vary based on their experiences?”—participants with more years of
teaching experience at N school were found to hold fewer traditional teaching beliefs (TM
and TT) than newcomers at N school, while no significant differences were found between
the participant groups with different years of teaching experience in general (i.e., not just at
N school). This result also provides empirical evidence of the effectiveness of pedagogical
training. With systemic design of pedagogical training at the institutional level, teachers’
beliefs and practices change over time [24].

Qualitative analysis of the open-ended questions answered the third research question—
“What particular teaching/teacher roles do teachers believe in themselves, especially in
a post-pandemic context?” Participants reported their understanding of what a good
teacher was according to three characteristics: knowledge about the subject and curricu-
lum, teaching competencies and interpersonal values. Their understanding encompassed
both traditional and constructivist teaching beliefs. Some participants still held traditional
teaching beliefs that emphasized the teachers’ authority in the classroom and high levels of
control [38], while most participants referred to constructivist teaching beliefs, including
their understanding of a student-centered learning environment, willingness to adopt
innovative learning approaches and awareness of playing the role of facilitator in stu-
dents’ collaborative learning processes [37]. Moreover, participants realized that in the
post-pandemic context their roles were not limited to delivering knowledge and skills,
but also extended to supporting students’ individual learning processes and well-being.
During the lockdowns, many participants realized the need to improve their digital and
technology skills and identified the new role of an IT specialist as an important component
of teachers’ responsibilities [39]. Moreover, participants also emphasized the importance
of taking on the role of ‘psychologist’ in order to support students’ mental health, well-
being and personal growth. On the one hand, the teachers’ roles as ‘healthcare workers’
and ‘psychologists’ encouraged closer relationships between them and their students: the
teachers reassured students of their safety, took care of their emotions and asked about
their families or friends [40]. However, on the other hand, teachers faced challenges in
providing counseling services to students because of their lack of psychological knowledge
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and the heavy workload, coupled with anxiety [40]. Thus, more support is needed from
the institutional level, such as mental health services for school staff and students and basic
professional training for teachers.

Change in teacher beliefs is a long-term process which requires both effort from the
teachers and support from the institutional level. To support the transfer of teachers’ beliefs
from traditional to constructivist perspectives, this study suggests that it is important for
both teachers and school managers to develop positive attitudes towards constructivism,
build on their pedagogical knowledge and understand the characteristics of innovative
learning approaches, especially when working in a non-traditional school such as N school.
Beliefs are formed and changed by prior experiences and also influence individuals’ fu-
ture practice. Thus, at the individual level, teachers should be encouraged to participate
in learning activities designed to follow the reform initiatives, practice diverse student-
centered learning methods in the classroom and share materials and ideas for teaching
with colleagues, which will enable them to see the benefits of constructivist learning for
student growth and thereby develop more constructivist teaching beliefs [41,42].

Organizers and managers of teachers’ professional development training should
develop an awareness of the individual differences in belief changes and gaps between
beliefs and practices, especially in situations where top-down educational reforms are being
implemented. The change process could take a long time and encounter both expected and
unexpected challenges. These aspects should be taken into consideration when designing
pedagogical training programs.

At the institutional level, it is important to have supportive policies in place to moti-
vate teachers’ implementation of innovative learning approaches and expose teachers to
positive experiences of implementing constructivism in their classrooms. Both short-term
and long-term professional development activities need to be provided to teachers, such as
organizing pedagogical workshops for peer learning and self-reflection, providing indi-
vidual consultation services, inviting mentors for facilitation and developing pedagogical
training certifications. More training experiences enable teachers to learn PBL methods,
be involved in successful constructivism implementation practices, communicate with
experienced educators and thereby change their teaching beliefs and practices [24,41,42].

This study has several limitations. First, it only explores teachers’ beliefs at a certain
time, which limits the evidence it can provide about the fluidity of teachers’ beliefs. Further
studies are needed to explore how change may happen with the intervention of professional
development and what may support changes in teachers’ pedagogical beliefs. Second, this
study mainly reports data gathered through a questionnaire survey, which illustrated a few
significant differences between teacher groups with different levels of teaching experience.
A more comprehensive picture of teaching experience and related impact factors in a
PBL context needs to be explored in the future by means of multiple methods including
interviews, observations and longitudinal studies. The third limitation is that this study
only focuses on pedagogical beliefs, which may contrast with actual practice. How teachers’
pedagogical beliefs influence their teaching practice in the classroom is a subject that needs
further investigation, especially with regard to the comparability of teacher beliefs and
teaching practices. Last but not least, due to the tension in the given South African school
context, in that many schools were reluctant to adopt new teaching methods such as PBL at
an institutional level, the study was only feasible to be conducted in a single institution,
which limited the transferability of its current results. The outcome of the explorative study
will be further validated through longitudinal studies and multiple methods through the
subsequent phases of the ongoing Ph.D. study.

To summarize, the present study contributes to the validation of the Teacher Belief
Survey in a South African context and provides an overview of the traditional and con-
structivist beliefs held by teachers in a South African institution. Mixed method research
was conducted by means of the Teacher Belief Survey and open-ended questions. Most
participants held student-centered and constructivist beliefs, while some participants still
held teacher-centered and traditional beliefs in a K-12 educational institution implementing
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PBL at the curriculum level. Significant differences were found between teacher groups
with different levels of teaching experience in N school. Participants with more experience
in pedagogical development training in N school tended to be more open-minded and
to make more use of classroom interactions and formative assessment methods. These
results indicate that pedagogical training for staff development and supportive policy at
the institutional level has a considerable influence on changes in teachers’ beliefs. However,
this is still far from changes in teaching practice. More efforts are needed to further explore
changes in teachers’ beliefs and the alignment of those beliefs with their teaching practice.
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