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Abstract
Teachers’ Professional Development Massive Open Online Courses (TPD-MOOCs) are a new form of
MOOCs and have influenced an intense research interest. This study reports on the design and
implementation of a TPD-MOOC which utilizes digital educational content and Open Educational
Recourses (OER) and supports in-service elementary school teachers to enhance their self-efficacy beliefs.
In the design framework we take into consideration the findings of previous research and the educational
needs of the participants. We conducted an experimental design research and compared the teachers’
self-efficacy beliefs before and after their participation in a TPD-MOOC. A total of 251 teachers enrolled
in this course and 142 of them completed it. We used quantitative data to measure the enhancement of
teachers’ self-efficacy beliefs and the effectiveness of the course. The results provide evidence that our
TPD-MOOC improved in service elementary school teachers’ self-efficacy beliefs in teaching biological
concepts. Recommendations are made for future research.
Keywords: teacher professional development, MOOC, self-efficacy beliefs, elementary education,
improving classroom teaching

INTRODUCTION
Constant scientific, social and technological changes affected, among other fields, education, making
knowledge acquired by in-service teachers during their university education insufficient. Hence a new role of

Copyright © 2021 by the authors; licensee CEDTECH by Bastas. This article is published under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).

Tzovla et al. / Contemporary Educational Technology, 2021, 13(4), ep324

teacher emerges, that of the lifelong learner who is called upon to be developed professionally to keep up
with changes and therefore, being able to participate in redesigned learning environments (Kedraka, 2008).
During the last decades there has been an intense discussion about the forms of teachers’ professional
development (Aji & Khan, 2019). The evolution of online learning environments could support professional
development programs and reform education. In this regard some start-ups such as Coursera and Udacity in
USA, a great number of initiatives in European level such as FutureLearn, European Schoolnet Academy and
some others in international level such as XuetangX gave opportunities to those interested to participate in
flexible courses for free, which are known as MOOCs (Massive Open Online Course). MOOCs are online open
courses (Kaplan & Haenlein, 2016) to anyone interested, a plethora of them were offered by universities and
recently many providers offered paid courses. MOOCs can be grouped into cMOOCs and xMOOCs which
differ in the pedagogical approach and methods they use (Depover et al., 2017). cMOOCs are based on the
idea that learning happens within a network, where learners create and construct knowledge (Siemens,
2013). xMOOCs approach learning more as an individual process and are more teacher-led, have specific
structure and assignment (Ross et al., 2014). Apart from these, new forms have emerged, combining features
of cMOOCs and xMOOCs and offering several choices in different areas (Bruff et al., 2013).
As for the last decades’ professional development projects, MOOCs have been offered especially for teachers
(Teacher Professional Development, TPD-MOOCs) and have influenced an intense research interest
(Ostashewski, 2018). The teachers’ professional development has been the concern of many researchers
(Rozimela, 2020; Swart et al., 2019), who proposed a variety of forms, including MOOCs, to promote it (Firmin
et al., 2014; Koukis & Jimoyiannis, 2017, 2019) but the effectiveness of TPD-MOOCs- that is the improvement
of teacher’s self-efficacy beliefs- is still an underestimated field (Wang & Zhu, 2019; Zhu et al., 2020).
The present research proposes a TPD-MOOC for improving elementary school teachers’ self-efficacy beliefs
and at the same time investigates its effectiveness through an experimental research. This study is of great
importance as technological evolution and the COVID-19 pandemic (Tzovla & Kedraka, 2020) have mandated
the implementation of most professional development courses through remote teaching and distance
education. MOOCs could be considered as a modern professional development’s tool, continually gaining
intense educational and pedagogical interest and research, with Fishman et al. (2013) arguing that there are
no significant differences in learning outcomes whether teachers attend programs with physical participation
or online.
LITERATURE REVIEW
Various researchers have defined teachers’ professional development (TPD) as a concept synonymous to the
transformation of education (Sykes, 1996) and attribute to it the change in thinking, behavior, and attitudes
of in-service teachers (Evans, 2014). Kedraka (2008) notes that professional development includes personal
development, career development, teaching competence and scientific training and Bolam (2000) defines
professional development as the enhancement of professional knowledge and skills, which all contribute to
effective teaching.
However, effective teaching is directly related to the teacher’s self-efficacy beliefs, which Bandura (1997)
defines as the belief in the individual’s capacity to organize and execute actions required to produce
achievements. Bandura (1997) analyzes them in personal self-efficacy beliefs and outcome expectancy
beliefs and notes that these affect the educational practices that are chosen by teachers, the learning
outcomes, and the self-efficacy beliefs of students. As consequence the teachers’ professional development
courses worldwide are geared in this direction (Schroeder, 2019).
In recent years, several TPDs-MOOCs have been implemented. They mainly investigate the enhancing
teachers’ professional development through issues of improvement, such as content knowledge, beliefs, and
teaching practices of in-service and pre-service teachers, take place in different countries and use
quantitative and qualitative approaches (Gordillo et al., 2019; Menon & Banerjee, 2019; Rahimi et al., 2018).
Nevertheless, only a narrow range of studies have focused on the effectiveness of TPD-MOOCs (Gamage et
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al., 2016; Reddy & Pabolu, 2019) and very limited studies investigate the MOOCs impact on teachers’ selfefficacy beliefs (Aji & Khan, 2019; Gosselin et al., 2010; Mertasari & Candiasa, 2020; Wang & Zhu, 2019; Yoo,
2016).
Specifically, Aji and Khan (2019) measured the self-efficacy beliefs of 16 math’s and 18 science teachers in
the USA, who participated in a workshop related with teaching math’s and physics concepts to middle school
students. They used STEBI-A and MTEBI instrument (pre- and post-survey) and they found improvement of
teachers’ self-efficacy. Gosselin et al. (2010) explored the content knowledge, science teaching efficacy
beliefs and sense of community of 51 elementary school teachers in the USA through qualitative and
quantitative data who participated in an online Laboratory Earth course. They advocated that the participants
improved and maintained their content knowledge and science teaching efficacy beliefs and they were
satisfied with their belonging to an online community. Similarly, Mertasari and Candiasa (2020) investigated
through a questionnaire the self-efficacy of 58 pre-service mathematics teachers in Indonesia who
participated in an online learning community. They indicated that the participants improved their selfefficacy. Wang and Zhu (2019) measured the effectiveness of a MOOC-based flipped learning at the beginning
and end of the study, through a questionnaire and interviews. They indicated no changes in self-efficacy of
undergraduate chemistry students in China but improvement in their knowledge and their learning
performance. Finally, Yoo (2016) investigated through quantitative and qualitative data the impact of an
online professional development course on 148 teachers’ and school educators’ self-efficacy in the USA and
reported that they increased their self-efficacy.
RESEARCH OBJECTIVES
Given the increased interest about TPD-MOOCs, we developed and implemented a course aiming at
contributing to the underestimated field of effectiveness of TPD-MOOCs. The present research proposes a
TPD-MOOC and at the same time investigates its effectiveness in the field of self-efficacy beliefs through an
experimental research. Specifically, we explore whether there is an improvement in teachers’ self-efficacy
beliefs after the attendance of a TPD-MOOC, which used digital educational content and OER as well as
creating a productive learning environment, which focus on networking, supported learning and sharing
digital educational content and OER in an active online learning community.
Subsequently, we present the design framework of the course, describe its structure, investigate its
effectiveness in two groups of in-service elementary school teachers, discuss the results of the study and
finally make suggestions for further investigation.
DESIGNING THE TPD-MOOC
Our TPD-MOOC focused on boosting teachers’ self-efficacy beliefs by shaping an active online learning
community, providing them with digital educational content aligned to the curriculum and in accordance
with their educational needs, asking them to implement what they learnt in the course in the classroom and
evaluate the learning outcomes. The instructional design model we relied on to develop our course was the
hybrid design scheme of TPD-MOOCs initially proposed by Koukis and Jimoyiannis (2017, 2019). Ιt was
considered the most appropriate for the causes of our study because it meets the educational profile of
Greek teachers. Following the above scheme, the course had a specific structure, content and evaluation and
was based on teachers’ active participation through the elaboration of assignments, and peer-supported
learning. Koukis and Jimoyiannis introduced and implemented for the first time the above scheme,
addressing it το Greek language teachers who taught in secondary education. We maintained the basic
concept of their scheme and customized it so that it could be applied to Greek in-service elementary school
teachers, who teach the biological concepts. In this term, we enhanced effective online learning through
enabling dialog and creativity, fostering collaboration, encouraging reflection, applying theory to practice,
and motivating the participants in an online community of peers (Conole, 2014). The course was communitycentered, and we structured it to strengthen individual engagement (Onah et al., 2014) and networking

3 / 14

Tzovla et al. / Contemporary Educational Technology, 2021, 13(4), ep324

(Ostashewski, 2018). In addition, we put emphasis on relations among participants, educators, and digital
educational resources (Goodyear et al., 2006).
Moreover, we enhanced self-regulated learning, because the existing research findings indicate that teachers
prefer not only to enroll in structured MOOCs (xMOOCs mode) but also, they prefer self-directed learning
paths and collaboration within learning communities (cMOOCs mode) (Karlsson et al., 2014; Koukis &
Jimoyiannis, 2017). In this term the course was based on flexibility. The participants had the choice to adjust
their participation to their workplace schedule, adapt it to meet their individual learning needs and
communicate with their colleague teachers when they have time. Specifically, it was asynchronous,
facilitated participants to take control of their learning and enhanced opportunities to learn at their pace
(Moreno-Marcos et al., 2020), reflecting the basic idea of learning that MOOCs brought in.
Furthermore, we tried to reinforce active learning (Reddy & Pabolu, 2019) enabling the participants to act as
“learners” and “designers”. The aim of the final task was to create educational activities applicable in the
classrooms both by themselves as well as by other members of the online learning community. Ultimately,
they contributed with their knowledge and experiences to the collective experience of the online learning
community.
Additionally, we put emphasis on the role of the educators as critical friends who constructs the active
learning environment (Dimitriadou et al., 2021; Karalis & Koutsonikos, 2003; Pavlis-Korres et al., 2009; Reddy
& Pabolu, 2019). Therefore, we have weakened their role as guiders by attributing this role to the members
of the online learning community and strengthened their role as encouragers who support teachers to reach
knowledge on their own.
In the light of the previous studies arguing that low effectiveness of a MOOCs course can lead to dropout
(Gamage et al., 2016), we put emphasis on the needs of the participants (Oh et al., 2019). In this regard, we
initially investigated their educational needs through an appropriate research instrument, configured the
course and the educational material according to the pedagogical principles and the methodology of adult
education and distance education learning (Aldowah et al., 2019); selected an easy to use and familiar to
participants platform (Khalil & Ebner, 2014); provided well organized sections (Goh et al., 2018); created a
support forum (Greene et al., 2015); uploaded instructions to avoid overloading forums (Moreno-Marcos et
al., 2020); created reflection activities (Goh et al., 2018); automated assessments quizzes and sent timely the
passwords and issued a certificate of attendance (Goh et al., 2018).
Finally, to investigate the MOOC’s contribution to improving teachers’ self-efficacy beliefs the participants
filled the questionnaire bio-STEBI-A, which measured both teachers’ personal self-efficacy beliefs, that is
their capability for success in teaching biological concepts and their outcome expectancy beliefs, that is the
levels of confidence teachers have that their students will learn the biological concepts, at the last week of
the course. At the same time the participants completed an online questionnaire regarding their satisfaction
of the course (Tzovla et al., 2021). This questionnaire used both 15 (out of 95) statements of the instrument
of Koukis and Jimoyiannis (2019) and the Critical Incident Questionnaire (CIQ) of Brookfield (Keefer, 2009).
The instrument description partly reproduces their wording.
COURSE UNITS BY WEEK
The TPD-MOOC lasted from September 28th to November 1st, 2020, was entitled “Teaching biological
concepts in Primary Education using Digital Educational Content and Open Educational Resources”. It aimed
to support Greek in-service elementary school teachers’ self-efficacy beliefs through utilizing digital
recourses in teaching biological concepts. After the invitation for the course in May 2020, 349 teachers, who
had expressed interest in it, were informed to enroll. There is a small rate of drop out. 251 registered to
attend the course and 142 successfully completed it (56.57%).
In Greece the most common platforms used for distance education learning for teachers’ professional
development are Moodle and Open eClass. We decided to use the Open eClass platform for our course
because it is easy and simple to use but mainly because it was familiar to most in service elementary school
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teachers in Greece, since they used it during the emergency remote teaching, which took place during the
COVID-19 pandemic. The course lasted 5 weeks and the units were structured on a weekly basis. Each unit
included independent short pdf files, videos, best practices of using digital educational content and OER in
classroom, self-assessment tests, educational web links, additional educational material, and a forum for the
topic of the week so as to enable participants to share ideas to integrate digital educational content in
pedagogical approach in their classrooms. Moreover, we used an inquiry approach, and asked participants
to search and suggest digital educational content and OER appropriate for teaching the biological concepts
in Primary School. The passwords of the course were sent to the teachers on September 18th 2020, so to get
acquainted with the platform.
From the beginning of the TPD-MOOC, the participants were encouraged to actively participate in an online
learning community and submit their reflections, experience and views. Specifically, they posted comments
in the forums of each course unit, offered ongoing support to their peers, and a lot of questions, which when
raised were answered by other participants. Moreover, they designed and implemented activities based on
digital educational recourses and OER and reflected on teaching practices and the learning outcomes. Those
who posted ideas, digital educational material and suggestions, offered peer assistance and support, and
carried out the weekly assignments were considered active. During the course, 83 discussion topics were
raised, in which 1,530 comments were uploaded and 8,211 visits were recorded which highlights the
increased interest of the participants. It should be noted that although we suggested the sparing use of many
‘open’ threads this suggestion was not followed from the beginning of the course, and a few participants
initially preferred to “open” their own discussion thread. However, as the TPD-MOOC progressed, most of
the participants followed our initial suggestion. On the first day of the course a synchronous meeting took
place to present the aims of the course and answer questions. Respectively, in the last week of the course,
on October 29th, 2020, a synchronous meeting was held with the aim of reflection and evaluation of the
course.
METHOD
Research Context and Sample
To investigate the impact of TPD-MOOC on teachers’ self-efficacy beliefs and as a result on their professional
development we conducted an experimental design research. The first group (experimental group) consisted
of 127 in-service elementary school teachers who participated and completed the TPD-MOOC and the second
group (control group) consisted of 39 in-service elementary school teachers who had initially expressed
interest in attending the MOOC but did not finally participate in it. All of them had expressed interest after
an open call to attend MOOC. They worked in primary schools in Attica, Greece, were volunteers and were
selected by a convenient sampling method. Specifically, we asked the participants to complete the
questionnaire bio-STEBI-A before and immediately after MOOC, respecting the protocol for the new General
Data Protection Regulation. The teachers were informed about the purpose of the study and the
dissemination of the results. The data collected would be used solely for research purposes. The data
collection process took place in two phases. For both groups there was an initial measurement with the bioSTEBI-A in May 2020. Specifically, in the first phase, before the MOOC, from April 18th, 2020, until May 18th,
2020, 349 in-service elementary school teachers completed the bio-STEBI-A which is an adaption of “The
Science Teaching Efficacy Belief Instrument” (STEBI-A) (Riggs & Enochs, 1990). It was adapted by the authors
to evaluate the self-efficacy beliefs of in-service elementary school teachers in teaching biological concepts,
created with Google Forms and administered to the interested via email.
In the second phase, after the MOOC, from November 1st, 2020, until November 8th, 2020, we administered
the bio-STEBI-A to 142 teachers, who completed the TPD-MOOC. In the same period, the questionnaire bioSTEBI-A was administered to the 98 teachers (349-251=98) who had initially expressed interest in attending
the TPD-MOOC but did not enroll in it with the request to complete it. The answers of both groups were
identified through their emails with the answers they had given to the bio-STEBI-A in the first phase. Hence,
according to the above, two groups were formed: the first group consisted of 127 out of 142 teachers who
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Table 1. Participants’ demographic characteristics
Gender
Age

Orientation Group of the Last Grade in Lyceum
Teaching experience (years)

Postgradute studies
Teaching Grade

Male
Female
<=30
31-40
41-50
>=51
Sciences
Economic & Computer
Humanities
<=5
6-10
11-20
>=21
Yes
No
First - Second
Trird - Fourth
Fifth - Sixth
Combination

Not participated (Ν=39) Participated (Ν=127)
38.5%
17.3%
61.5%
82.7%
12.8%
16.5%
25.6%
26.8%
28.2%
26.0%
33.4%
30.7%
35.9%
22.0%
20.5%
21.3%
43.6%
56.7%
17.9%
16.5%
7.7%
7.9%
43.6%
43.3%
30.8%
32.3%
28.2%
37.0%
71.8%
63.0%
9.5%
7.0%
4.8%
4.7%
33.3%
30.2%
52.4%
58.1%

participated in the MOOC and the second group consisted of 39 out of 98 in-service elementary school
teachers who had expressed interest in participating in the MOOC but ultimately did not participate in it.
Table 1 shows the demographic characteristics of the two groups.
Research Instrument
Permission was obtained from the creators (Riggs & Enochs, 1990) to translate the STEBI-A English version
into Greek. The only need was to adapt specific words such as “science (n.)” into “biological contents (n.)” in
order for the exact meaning to be clearly conveyed. Within this context the STEBI-A was translated into Greek
using a forward and backward translation procedure. Four independent translators, who were fluent in both
English and Greek were involved in the process. Initially, two translators converted the scale items from
English to Greek. The remaining two translators converted the scale items back to English. All four translators
worked independently so as not to be influenced by each other. After that, the two English versions of the
questionnaire were compared to the original English STEBI-A. Modifications were made to the Greek versions
because of the issues raised from the back-translated items and the fact that the instrument was designed
and tested on different working groups in different countries. Cross-cultural adaptation proved to be of great
importance. In addition, before the final administration of the instrument, STEBI-A (Greek version) was
delivered to 36 teachers, who were excluded from the final sample to detect any comprehension issues. The
wording in some items was adjusted to be better conveyed for the Greek context.
The final research instrument included 24 items and consisted of two sections. The first section included
items regarding teachers’ general characteristics (group of age, gender, type of orientation, teaching
experience, postgraduate studies, grade that they usually teach). The second section included 2 subscales.
Specifically, it included 13 items of the Personal Biological Teaching Efficacy Belief (PBTE) subscale of bioSTEBI-A and measured teachers’ personal self-efficacy beliefs for teaching biological concepts and 11 items
of the Biological Teaching Outcome Expectancy (BTOE) subscale of bio-STEBI-A, which measured the outcome
expectancy from the teaching of biological concepts. Table 2 presents the reliability coefficients (Cronbach’s
Alpha) in the two subscales (dimensions) of bio-STEBI-A according to the answers of the teachers who filled
in the questionnaire before and after the MOOC. Reliability indices (Cronbach΄s Alpha with values above or
very close to 0.8) in both subscales indicate that the measurements before and after the MOOC showed
satisfactory reliability (Field, 2009). Finally, this instrument has been used for in-service teachers’ efficacy
beliefs in biological concepts with adequate evidence of validity and the reliability (Angle & Moseley, 2009;
Haney et al., 2007; Mavrikaki & Athanasiou, 2011).
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Table 2. Reliability of measurements in both dimensions before and after the MOOC (Ν=166)
PBTE
BTOE

Number of items
13
11

Before MOOC
0.871
0.791

Cronbach’s Alpha

After MOOC
0.888
0.811

Table 3. Results of the independent sample test between two teachers’ groups (teachers that participate in
MOOC and others), before MOOC
PBTE pre
BTOE pre

Not Participated (Ν=39)
M
SD
3.3
.69
3.5
.53

Participated (Ν=127)
M
SD
3.4
.55
3.6
.48

Mann-Whitney (z)

Effect size (r)

-1.2
-.4

.09
.03

Data Analysis
The data were analyzed using SPSS version 23 (Field, 2009). Initially, we calculated the reliability coefficients
of Cronbach’s Alpha of two subscales PBTE και ΒΤΟΕ. To compare the measurements of self-efficacy beliefs
in two subscales and their corresponding items for the two teachers’ groups (teachers that participate in
MOOC and others) we used the non-parametric test (independent samples) Mann Whitney. However, to look
at how the participation in the MOOC acts on a dependent variable removing the influence of the pretest
scores on the posttest scores we carried out a) dependent samples tests and particularly the non-parametric
Wilcoxon Signed ranks test and b) non-parametric or rank transformed ANCOVA (Bonate, 2000). Finally, we
calculated the effect size for each case (Field, 2009).
RESULTS
As shown in Table 3, the test of the differentiation of the self-efficacy beliefs of the two groups of teachers
according to the two subscales of bio-STEBI-A before participation in the MOOC did not reveal statistically
significant differences.
After participating in the MOOC, the test of differentiation of the self-efficacy beliefs of the two groups of
teachers according to the two subscales of bio-STEBI-A seems to reveal statistically significant differences
(Table 4). Specifically, the teachers that participated in the MOOC seem to have higher scores in both
subscales than the teachers who did not participate in the MOOC. Indeed, in most cases we observed medium
effect sizes (Field, 2009).
Regarding the dependent samples (pretest and posttest) non-parametric Wilcoxon tests did not reveal
statistically significant differences in mean scores for PBTE (z = −1.65, p > .05, r = .18) and BTOE (z = −.66, p >
.05, r = .07) in the group of teachers who did not participate in the MOOC and simultaneously the effect sizes
were very small (Table 5). However, for the group of teachers who participated in the MOOC the image was
different. In both scores PBTE (z=-8.00, p<.01, r=.50) and BTOE (z=-3.96, p<.01, r=.25) the mean posttest
scores after the MOOC were statistically significantly higher than the mean pretest scores before the MOOC,
and the correspondent effect sizes varied from medium to high. Finally, using the non-parametric ANCOVA
the previous findings are confirmed. Specifically, when the covariate PBTE pretest are controlled for, the
participation or not in MOOC presents statistically significant effect on PBTE posttest, F(1, 164)=18.541,
p=.001, η2=.10. Similarly, when the covariate BTOE pretest are controlled for, the participation or not in
MOOC presents statistically significant effect on BTOE posttest, F(1, 164)=10.206, p=.002, η2=.06.
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Table 4. Results of the independent sample test between two teachers’ groups (teachers that participate in
MOOC and others), after MOOC

Not
Participated Mannparticipated
Effect
(Ν=127)
witney
(Ν=39)
Size (r)
(Z)
M
SD
M
SD
4.1 .83 4.6 .60 -3.26*
.25
3.1 1.14 3.4 1.12 -1.51
.12

2. I am continually finding more effective ways to teach biological concepts
3**. Even when I try very hard, I do not teach biological concepts as effective as I do
most subjects
5. I know to teach biological concepts effectively
3.3 .89 4.0 .72 -4.68*
.36
6**. I am not very effective in monitoring biological concepts experiments
3.2 1.00 3.6 1.01 -2.21*
.17
8**. I generally teach biological concepts ineffectively.
3.4 .85 3.9 .61 -3.89*
.30
12. I understand biological concepts well enough to be effective in teaching them in
3.4 .82 3.9 .73 -3.18*
.25
Primary Education.
17**. I find it difficult to explain to students how biological concepts experiments work. 3.3 1.00 3.8 1.01 -2.65*
.21
18. I am typically able to answer students’ biological concepts questions.
3.7 .90 4.1 .65 -3.02*
.23
19**. I wonder if I have the necessary skills to teach biological concepts.
3.3 1.00 3.6 1.14 -1.42
.11
21**. Given a choice, I would not invite the principal to evaluate my biological concepts 3.4 1.18 3.7 1.12 -1.69
.13
teaching
22**. When a student has difficulty understanding biological concepts, I am usually at a 3.6 1.02 4.0 .97 -2.33*
.18
loss how to help the student understand it better.
23. When teach biological concepts, I usually welcome student questions
4.1 .82 4.5 .65 -2.77*
.22
24**. I do not know what to do to turn students on to biological concepts.
3.5 1.07 4.1 .95 2.81*
.22
Mean PBTE post
3.5 .60 3.9 .60 -4.10*
.32
1. When a student does better than usual in biological concepts, it is because the
3.6 .85 3.8 .75
-1.45
.11
teacher exerted an extra effort.
4. When the biological concepts grades of students improve, it is most often due to their 3.9 .74 4.2 .61 -2.11*
.16
teacher having found a more effective teaching approach.
7. If students are underachieving in biological concepts, it is most likely due to
3.7 .77 3.5 .84
-1.17
.09
ineffective biological concepts teaching.
9. The inadequacy of student’s biological concepts background can be overcome by
4.1 .66 4.4 .62 -3.21*
.25
effective teaching.
10**. Teachers are not to blame for the low performance of some students in biological 2.7 .95 3.1 .90 -2.66*
.21
concepts.
11. When a low achieving child progresses in biological concepts, it is usually due to
3.6 .75 3.8 .72
-1.05
.08
extra attention given by the teacher.
14. The teacher is generally responsible for the achievement of students in biological
3.4 .78 3.3 .80
-0.32
.03
concepts.
15. Students’ achievement in biological concepts is directly related to their teacher’s
3.5 .76 3.7 .76
-1.70
.13
effectiveness in biological concepts teaching.
16. If parents comment that their child is showing more interest in biological concepts at 3.5 .85 4.0 .64 -3.55*
.28
school, it is probably due to the performance of the child’s teacher.
20**. Effectiveness in teaching biological concepts does not greatly affect the
3.4 .88 3.7 .89
-1.76
.14
performance of low-motivation students.
25**. No matter how well the teacher teaches the biological concepts, he/she cannot
3.1 1.17 3.6 .98 -2.72*
.21
help some children to understand the biological concepts in depth.
Mean BTOE post
3.5 .50 3.7 .50 -2.85*
.22
* Differences are significant at the .05 level (2-tailed).
** For these negative wording items, we have reversed the responses.
The statements of the instrument have been adapted to measure biological concepts at the initial measurement (Tzovla & Kedraka,
2020).

Table 5. Results of the dependent samples (pre & post) tests in each condition (teachers that participate in
MOOC and others)
Not participated (Ν=39)
PBTE
BTOE
Participated (Ν=127)
PBTE
BTOE
* Differences are significant at the .01 level (2-tailed).
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M

Pretest

Posttest

SD

Wilcoxon
Signed (z)

Effect Size (r)

3.5
3.5

.62
.53

-1.65
-.66

.18
.07

3.9
3.7

.56
.50

-8.00*
-3.96*

.50
.25

SD

M

3.3
3.5

.69
.53

3.4
3.6

.55
.48
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DISCUSSION
The main goal of this study was on the one hand to design a TPD-MOOC and at the same time investigate its
effectiveness in improving participants’ self-efficacy beliefs through an experimental research. The selfefficacy beliefs of the two groups of teachers before their participation in the TPD-MOOC did not reveal any
differences. However, the findings indicated that teachers who completed the TPD-MOOC demonstrated
improved self-efficacy beliefs as compared to those who did not participate in the course. Additionally, the
comparison of mean scores pretest and posttest revealed a statistically significant increase of posttest scores
only in the group of teachers who participated in the TPD-MOOC. Therefore, the teachers that participated
in the MOOC seem to have higher scores in both subscales than the teachers who did not participate in the
MOOC, after partialling out the effect that the covariate (pretest scores) has on the outcome (posttest).
The engagement in activities, which utilized digital educational content and OER, seems to have enhanced
the self-efficacy beliefs in teaching biological concepts of the participants. Specifically, regarding the PBTE
the teachers that participated in the TPD-MOOC seem to have especially improved personal self-efficacy
beliefs in a) teaching biological concepts effectively, b) finding more effective ways to teach biological
concepts, c) understanding biological concepts well enough to be effective in teaching them in Primary
Education and d) they are typically able to answer students’ biological concepts questions. Similarly, with
regard to BTOE teachers presented particular improved outcome expectancy self-efficacy beliefs in the
following statements: a) if parents comment that their child shows more interest in biological concepts at
school, it is probably due to the performance of the child’s teacher, b) the inadequacy of student’s biological
concepts background can be overcome by effective teaching, c) teachers can help some children to
understand the biological concepts in depth and d) teachers are to blame for the low performance of some
students in biological concepts. It is worth noting that the results of our study indicated a small but significant
improvement of BTOE. A small number of studies (Aji & Khan, 2019; Gosselin et al., 2010), have shown
improved results in this subscale, including the present, which allows the conclusion that the design and
implementation of this MOOC satisfied several conditions that contributed to the improvement of the
outcome expectancy self-efficacy beliefs.
According to our findings Greek in-service elementary school teachers improved their self-efficacy beliefs
thus going in line with Aji and Khan (2019), Gosselin et al. (2010), Mertasari and Candiasa (2020), and Yoo
(2016) who reported the same findings. However, our results do not comply with the findings of Wang and
Zhu (2019) who reported no change in undergraduate chemistry students’ self-efficacy.
Moreover, the forum seems to have been a very supportive tool since it promoted peer support and peer
teaching (Koukis & Jimoyiannis, 2017, 2019). It should be noted that the high rate of posts per participant
boosted the elements of our course. Specifically, they are in accordance with the findings of Gosselin et al.
(2010) that the collaboration and interaction in a learning community improve skills and teaching practices,
Reddy and Pabolu (2019) that online educational environments promote active learning, Moreno-Marcos et
al. (2020) that the self-regulated learning directed teachers to determine learning trajectories and reduce
dropout, and Reddy and Pabolu (2019) who highlight the important role of educators in online learning
environments. It is true that the average comments per participant were three posts per week and all
participants posted at least a comment. It is worth mentioning that most comments (472 in number) were
recorded in the 3rd module during which the participants had to design their activities with OER for teaching
biological concepts in primary school. It was impressive that many digital educational recourses were
inquired and posted by the participants and a great number of activities for the teaching of biological
concepts in Elementary Education were created and implemented. Additionally, important issues regarding
the importance of teaching biological concepts in elementary schools, the utilization of the digital recourses
and OER in the classroom and their contribution to teachers’ self-efficacy beliefs were raised in the forums.
Finally, the high rate of course completion provides supportive evidence that the course met the teachers’
needs and contributed to their self-efficacy beliefs. Specifically, the community-centered approach enhanced
the collaborative participation, interaction, sharing of experiences, knowledge and learning, flexibility, and
autonomous and self-directed learning (Koukis & Jimoyiannis, 2019), which contributed to improve teachers’
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self-efficacy beliefs. In addition, the ongoing encouragement and support and the positive feedback from the
educators (Reddy & Pabolu, 2019) and the fact that the TPD-MOOC is directed to a homogeneous group of
participants, who learned from more experienced and/or less experienced colleagues, came into contact
with work of other colleagues and applied their achievements directly to their classroom, encouraged them
to act as “learners” and “designers” and, ultimately, improved their self-efficacy beliefs.
CONCLUSION, LIMITATIONS, AND FUTURE RESEARCH
An overarching conclusion of our study is that a design framework of a TPD-MOOC, which relates to the
curriculum, puts emphasis on active online learning communities, enhances self-regulated and flexible
learning, promotes the role of participants as learners and designers of teaching proposals and the role of
educators as encouragers and critical friends and especially considers the educational needs of participants
can have positive impact on teachers’ self-efficacy beliefs. A few studies (Oh et al., 2019) investigate the
educational needs of participants before designing a MOOC. Our TPD-MOOC aimed at the personalized
learning experience to suit participants learning needs and this is an element of our MOOC that seems to
play an important role in the effectiveness of our course. It will thus act as a springboard for future research
as the effectiveness of TPD-MOOCs is an under-researched field (Zhu et al., 2020).
Of special interest would be to re-evaluate the self-efficacy beliefs of the participants of our TPD-MOOCs
after a long period (six months or a year) to determine if they maintain the level of self-efficacy they had
after the end of our course and continue to apply the teaching practices and digital educational content that
they had implemented during our TPD-MOOC. Moreover, findings of our study underscore the importance
of educational needs of participants in the design of TPD-MOOCs. Hence future studies could investigate the
effectiveness of a course which includes teachers in the design and implementation of it and makes them cocreators of the course (Cober et al., 2015). Our study shed light on the impact that a TPD-MOOC has on the
self-efficacy beliefs of teachers. Thus, it could be the basis for the design framework of courses for other
specialties of teachers to explore if it had had a positive impact on their self-efficacy beliefs, too.
Furthermore, it would be interesting to analyze the effectiveness of a TPD-MOOC according to the profile
and background of participants (Wang & Zhu, 2019) and the relationship between effectiveness and time
and quality of teachers’ participation in the learning community.
Despite the fact that the study was limited by the specific sample and context, TPD-MOOCs provides a useful
framework for designers and educators. Truly, a TPD-MOOC model, which incorporates community-centered
approach and self-directed learning and collaboration within learning communities, connects theory with
classroom reality, offers flexibility and appropriate educational material, enhances sharing ideas, teaching
practices and creation of activities relevant to the curriculum, as Koukis and Jimoyiannis (2017, 2019) argue,
attributes to the participants the role of guiders and to the instructors the role of encouragers, investigates
the educational needs of participants and ascertains to reduce dropout by creating conditions that facilitate
course attendance could support teachers’ professional development.
Finally, considering the methods of our study, we recognize that this study had some limitations. One
limitation is that the expression of personal beliefs is a theme that may be biased (Lavidas & Gialamas, 2019).
Another limitation is the fact that there are not enough studies which put emphasis on the effect of TPDMOOCs on teachers’ self-efficacy beliefs. Moreover, our study claims that the TPD-MOOC has a positive
impact on teachers’ self-efficacy beliefs, but it is only an aspect of teachers’ professional development. Our
study provided the evidence that TPD-MOOCs can be an effective solution to the unavoidable teachers’
educational needs and highlights the contribution of them in the improvement of teachers’ self-efficacy
beliefs. Given the increased interest about them, the ICT evolution, and the COVID-19 pandemic, they are
rated as an appropriate choice for teachers’ professional development.
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