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ABSTRACT Evaluations of any understandings, programs or tendencies in educational applications occasionally
enable to check its improvement. Through a Science Teaching course included in a teacher training program, the
authors utilized phenomenography to enlighten the teacher candidates’ (TCs) understanding of constructivism in
science teaching, which was captured in three categories: Non-constructivist, Semi-constructivist and, Constructivist.
There is a hierarchical relationship between these categories. The aspects were grouped as general and science-
specific. Additionally, it was investigated whether the Science Teaching course was aimed to make the teacher
candidates understand constructivism and gain the skills in utilizing constructivist understandings in teaching
science related subjects. A significant transformation from the non-constructivist to the constructivist approach
and from the semi-constructivist to the constructivist  approach was achieved. It is asserted that the model
encapsulates a successful method of maintaining constructivist understanding.

*Paper was presented in 6 th International Conference
on Education, University of Zagreb and has not been
published elsewhere.

INTRODUCTION

Most contemporary education communities
regard so-called traditional approaches as ob-
stacles to effective learning. One of the primary
objections to such teaching applications is the
passiveness of the learner during the learning
process. Passive information receptor percep-
tions in learning extend back to early studies
conducted by Locke. Locke (1824) stated that
learners are passive receptors of knowledge. The
mind is formed by empty cabinets (tabula rasa)
that should be filled with these simple ideas
through experiences. Constructivism, on the oth-
er hand, is a framework of many approaches that
were conceived and improved as a reaction to
such traditional, teacher-centered, behaviorist,
direct instruction approaches in education (Sa-
hin and Koca 2016; Danju and Uzunboylu 2017).
According to constructivism, learning is an ac-
tive process conducted by the learner deliber-
ately. Educators may accept constructivism as
the ultimate goal for education. A consistently
large number of researchers have stated the ben-

efits of constructivism in education environ-
ments regarding its many proposed aspects. Crit-
icisms have also been towards constructivism,
claiming the effectiveness of the direct instruc-
tion as opposed to constructivist strategies (Kir-
schner et al. 2006; Uzunboylu and Selcuk 2016;
Bicer 2017; Borda et al. 2017).

Understanding Constructivism

The constructivist theory was developed
unanimously over many years. Unanimous for-
mation caused different understandings to con-
structivism (Phillips 1995; Perkins 1999), which
has created ambiguity. The efforts to apply con-
structivist theory into teaching practice has in-
creased the uncertainty even more, construc-
tivism itself leaves teachers space to act freely
in different instances; as Beswick (2007) identi-
fied, constructivist theory does not suggest
constructivist teaching directly, but focuses on
learning. Teachers can focus on different as-
pects of constructivism. For example, Perkins
(1999) categorized constructivists into three
groups: the first group is comprised of those
who focus on individualistic learning (Piaget)
stemming from biological/psychological mech-
anisms, the second group includes those who

  Int J Edu Sci, 19(2,3): 166-180 (2017)
DOI: 10.31901/24566322.2017/19.2-3.11



UNDERSTANDINGS AND PROGRESS OF CONSTRUCTIVISM 167

concentrate on social factors (Vygotsky) and
the last group focuses on both (Glasersfeld).
Applying constructivist principles may vary
depending on various subjects, targets, class
grades, etc. Real class environments are not sim-
ple, and the teachers could shift between differ-
ent constructivist principles in the course of
only one lesson and even context can change
momentarily. Therefore, the expectations of the
constructivist proponents are very high. They
expect that constructivism will solve every prob-
lem faced by traditional, direct teaching as stu-
dents would be self-directed, motivated and suc-
cessful. Eggen and Kauchek (1994) warned about
three types of misconceptions regarding con-
structivist teaching. The misconceptions regard-
ing constructivist practices are that goals and
planning are not important, discussions auto-
matically end with learning and teachers are less
important. Phillips (1995) stated three approach-
es for the understanding of constructivism: the
good, the bad and the ugly. Phillips said that the
good face of constructivism was that the learn-
er’s active engagement with the learning pro-
cess enhances learning. The bad side occurs
when the teacher places emphasize to every ef-
fort heading knowledge but neglecting reach-
ing the truth. The ugly approach of constructiv-
ism is of the distrust in other methods of learn-
ing (called sectarianism by Phillips).

Researchers have utilized different measure-
ment types, such as self-reporting (Gibbs and
Coffey 2004; Aldrich and Thomas 2005; Struyven
et al. 2010; Ocak 2012; Genc and Ozcan 2017).
Additional, interviews and observations (Ocak
2012; Doruk 2014; Asiksoy and Ozdamli 2017),
and metaphors (Krull et al. 2013) have been used
to evaluate constructivist applications and
teachers depending on their beliefs, perceptions,
programs, and behaviors. Even a practical scale,
which was invented by Taylor et al. (1997), can
be utilized for determining future actions, based
on the findings of the scale. The four scales are:
Autonomy, Prior-Knowledge, Negotiation and,
Student-Centeredness.

Success in Implementing Constructivism in
Class

While some researchers have claimed to have
been successful in implementing the construc-
tivist perspective (Grippin 1989; Fox 1993; Ahl-
strand and Nilsson 1999; Pandey and Ameta

2017), others have not (Smith 1989; Rafferty
1992). Tsai (2002) studied the teaching beliefs of
Taiwanese science teachers and categorized
them as traditional, process or constructivist.
Additionally, Tsai categorized most science
teachers as traditional and suggested the nest-
ed epistemologies idea, which affects teachers’
perceptions of science teaching practice. One
other categorization is dependent on how much
constructivist are teacher candidates and in-
structors (Hills 2007; Sangsawang 2017). Ac-
cording to Hills, at one end of the continuum are
those teachers who avoid constructivism be-
cause of the risks, and at the other end are those
who are constructivist; however, he stated that
most teachers fall somewhere in between. Mar-
tinez et al. (2001) in their study, found that most
fourth-year teacher education students have a
behaviorist perspective.

Experimental research has also been used to
evaluate the success of implementing the con-
structivist view in class. Gibbs and Coffey
(2004), for example, found that after training,
university teachers became more student fo-
cused and less teacher focused, while their coun-
terparts (control group) exhibited the opposite
behavior. Krull et al. (2013) analyzed students’
metaphors before and after a theoretical psy-
chology education course in their study, and
found that the cognitive-constructivist perspec-
tive increased at the end of the course, whereas
the behaviorist perspective decreased. Partial
success has also been observed in some stud-
ies. For example, Struyven et al. (2010), in their
experimental study with student teachers, found
constructivism enhanced student centered ap-
proaches, but was not effective at changed the
teacher-centered learning approach.

Constructivist Tendencies in North Cyprus and
Turkey

Some researchers have studied constructiv-
ism in the context of north Cyprus (Aliusta et al.
2015; Ozcan and Uzunboylu 2015). The educa-
tional reform initiated in 2005 required a focus
on some constructivist aspects of the primary
school program (The Cyprus Education 2005).
The program developers aimed to organize pu-
pil-centered teacher education programs in the
years 2004-2008. Primary training was intended
to give priority to learning by doing/living; to
‘offer exercises and activities on core concepts’;
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as well as student-centered and constructive
education. The program required teachers to cre-
ate learning environments in line with the pu-
pils’ interests and skills, to provide interaction
between students and their environment, and to
use teaching techniques within the understand-
ing of pupil-centered education. Moreover, the
program expected teachers to enhance pupil
characteristics, inquiry skills, and, scientific and
logical thinking (Yilmaz and Hursen 2017). The
new program also requires administrators to
support constructivist applications. The science
program, in particular, focuses on individual ex-
periments in laboratories (Ozturk et al. 2016; Ci-
nar 2017). However, data collected approximate-
ly six years after its implementation, in the year
2011, using quantitative and qualitative research
approaches participated by teachers in north
Cyprus showed inconsistent results (Aliusta et
al. 2015). According to the study, teachers per-
ceive themselves as upper immediate intermedi-
ate in terms of utilizing student-centered teach-
ing strategies, while the researchers categorized
the applications as non-constructivist. As a pe-
riod of six years has passed since a previous
study was conducted into this subject, the re-
searchers deemed it to be sufficient to conduct
a new study, based on the rapidly changing
environment.

The staff teaching in the institute where the
present study is conducted graduated from ed-
ucation faculties of universities that follow Turk-
ish education programs; thus, it was deemed to
be rational to mention the understanding of con-
structivism in the Turkish context. Turkish edu-
cators and researchers have accepted construc-
tivism for many years and have demonstrated
the importance of the issue by conducting re-
search to validate the theory in the Turkish con-
text. Additionally, curriculum designers have
centered their teaching programs on construc-
tivism. The inclusion of science courses in Turk-
ish primary schools started in 1924. The pro-
gram stated the need for observation, experi-
mentation and placed importance on reaching
new knowledge through positivist approaches,
avoiding lecturing or direct instruction (Ozturk
2014). Ozturk stated that in 2004, it was attempt-
ed to implement post-positivist constructivist
approaches in primary school programs, al-
though this was only partially successful and
the some positivist understanding still remained.
Although more than a decade had passed, in

their study conducted in 2016, Turkish primary
school teachers Aydogdu and Selanik-Ay (2016)
found that teachers offered both teacher and
student/teacher centered instruction styles. In
a study with Turkish teachers, Kucuktepe and
Gurultulu (2014) found that teachers focus on
different aspects of the constructivist approach.

Significance

Other than assigning importance to the learn-
ing by doing principle (Iran-Nejad 1995), the
present study has additional significance. First-
ly, phenomenography is believed to be an accu-
rate research methodology used to reveal prob-
able variations. Thus, phenomenography, which
has not been used previously to show differ-
ences in constructivist applications, was suc-
cessfully utilized in the present study.

Secondly, in previous studies conducted
with the aim of determining the success of im-
plementing constructivist approaches in learn-
ing/teaching environments, the objective was
not to consider every possible aspect of the
constructivist approach in a comprehensive
manner. For example, Howard et al. (2000) were
successful in improving teachers’ three con-
structivist aspects they named as simple knowl-
edge, quick learning and certain knowledge.
Thus, instead of putting some aspects of con-
structivist practice based on prescribed criteria,
researchers see it rational to seek for those prin-
ciples emerged in their natural setting. In the
present study, the Science Teaching Course was
analyzed seeking constructivist principles.

Thirdly, the researchers refrained from ask-
ing the TCs what they understand about con-
structivism directly, which could have produced
biased ideas, slogans or clichés regarding con-
structivist principles and applications. Instead,
the researchers directed the TCs to evaluate their
classmates’ presentations, which indirectly con-
ceive the TC’s (in the role of an evaluator) con-
structivism understanding. The authors believe
that by identifying and constructively criticiz-
ing others’ faults, it is easier to learn more effec-
tively about oneself.

Fourthly, there have been no studies reveal-
ing constructivist application conducted in the
context of North Cyprus. Hence, there is a need
to find out class approaches.

Finally, throughout the present study, the
objective is to design a learning model repre-
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senting a method of enhancing the constructiv-
ist environment.

Purpose of the Study

Evaluations of any understandings, pro-
grams or tendencies in educational applications
occasionally enable to check its improvement.
Education policies tried hard spending a lot of
money and time to implement the constructivist
approaches, particularly in the north Cyprus. The
present study is founded on two fundamental
objectives. The aim is to reveal whether TCs’
understanding of teaching science is consistent
with constructivist ideas or not. The second ob-
jective is to determine if a course grounded spe-
cifically on constructivist principles and applica-
tions and assuming different roles can enable TCs
to achieve constructivist understandings.

It is anticipated that to impact the curriculum
designers and teacher educators enhancing con-
structivist science class.

The Research Questions

The current study in particular aims to an-
swer the following questions depending on TCs’
evaluations of constructivist applications based
on primary school science subjects:

1. How do the primary school TCs under-
stand constructivism?

2. How do the primary school TCs, assum-
ing different roles, progress through a construc-
tivist based course?

METHODOLOGY

The present study followed a qualitative re-
search. Qualitative researchers seek to under-
stand participants’ different in-depth under-
standing of the same phenomenon. The re-
searchers supposed that TCs’ evaluations in the
present study reflect their constructivist world-
views. Furthermore, they accept the instructional
course carried out in the study to enhance con-
structivist understandings (Creswell 2014: 8-9).

The authors preferred to use phenomenog-
raphy to reveal the variation in constructivist
understandings. Phenomenography is a quali-
tative research approach intended to expose the
variation in opinions in small sample regarding
any phenomenon and group those beliefs into
several distinct categories, considering the

whole data. The categories that emerge are most-
ly hierarchically related (Marton and Booth 1997:
125; Baysen In Press). The research intended to
find a group of TC’s variation in constructivism
understandings. Adding second aim is to find if
each TC developed during the course regarding
understanding constructivism. The researchers
achieved the second purpose through a quasi-
experimental research design (Thyer 2012). Con-
tradicting phenomenography, this time the data
was not considered as one. Each TC was classi-
fied by analyzing the individual data collected
in the first two and last two lessons (explained
in data analysis), which were accepted as before
and after intervention (Science Teaching
Course), respectively.

Participants

Twenty TCs participated in the present study
voluntarily. They acknowledged that the course
would be monitored as a study area. TCs were in
the first semester of third year of the four year
teacher training program, which is designed to
prepare them to be primary school class teach-
ers. Constructivist teaching is supposedly fol-
lowed in the training center. Apart from science
related courses, namely Natural Sciences, Sci-
ence, and Technology Laboratory, the TCs at-
tended Learning and Teaching and Planning in
teaching classes, which were all based on con-
structivist approaches. The significance of the
participants regarding the present study is that
the course would be the last one for improving
teaching science, including the methods, strate-
gies, approaches, and worldview. Additionally,
the TCs’ were considered to be particularly im-
portant as they will have a significant influence
on children during the professional careers. The
TCs declared that although they had learned
the constructivist approach in terms of theoret-
ical knowledge, no course before the present
one had been implemented based on construc-
tivist application.

Intervention and the Role of the Researcher

The present study was conducted during a
one semester Science Teaching course, which is
compulsory and lasts for one semester and is
the last science related course in the teacher
training program. The course was aimed at en-
abling the TCs to understand constructivism and
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acquire skills related to utilizing constructivist
aspects in teaching science related subjects. The
researchers in the present study were also teach-
er researchers. The teacher researchers required
the participants at the beginning of the semes-
ter to prepare presentations regarding any sci-
ence subject of their choice from the primary
school program and deliver the 20-30 minute pre-
sentation to their classmates at some point dur-
ing the course. The teacher researchers advised
the TCs that the presentations should be based
on constructivism. During the course, the teach-
er researchers and the TCs discussed construc-
tivist aspects before the presentation session
started. Teacher discussions followed after each
week (three TC). Most of these talks by teacher
researchers considered the principles and appli-
cation strategies of constructivist approaches.
Additionally, individual discussions were held
between the teacher researchers and the indi-
vidual TC regarding their presentation. In these
individual discussions, the TC declared the non-
constructivist behaviors they incorporated while
presenting and how much the presentation con-
tributed to their constructivist understandings
and practices. They stated that they would elim-
inate these non-constructivist behaviors from
their teaching and would improve their construc-
tivist aspects.

Data Collection

The researchers collected the TC’s written
comments regarding each of their colleagues’
presentations based on constructivist argu-
ments. These observation results of the TCs
constituted the primary data. The TCs were mo-
tivated by the fact that they were advised that
their evaluations would be evaluated for their
final scores. Thus, the data collected through
this method for 20 TCs’ over a period of 6 weeks
was accepted as the data source for the present
study. Each course lasted for 3 hours. There-
fore, this constituted a total of 18 hours over the
6 weeks, with the final week’s lesson comprised
of only two presentations (1x2). The research-
ers collected 19 comments for each TC. Hence, a
total of 170 A4 sheets of comments was collect-
ed and prepared for analysis.

Data Analysis

The researchers followed the phenomenog-
raphy method of analysis (Marton and Booth

1997). The researchers analyzed data weekly,
immediately after the three presentations of that
particular week were completed and the TC’s
comments were collected. The researchers con-
tinued the analysis throughout the entire se-
mester and finalized decisions at the end of the
semester. The researchers utilized an iterative
method of reading trying to determine the codes
and categories of comments which are consis-
tent with phenomenography. Codes were select-
ed and then collated in order to reach the cate-
gories. After first coding and categorization, the
codes were applied to the whole data and their
correctness was determined. The categories were
applied to the entire data after each reading ses-
sion. Coding and categorization followed this
method until a satisfactory result was achieved.
The entire data was considered as one, not for
each individuals TC. Thus, the analysis con-
ducted was relevant to all the TCs. The inten-
tion was not to list every constructivist aspect
and example in this research; instead, based on
the TC’s explanations, only those comments that
provide comprehensive, interesting, explanato-
ry and contradictory information regarding oth-
ers were deemed to be sufficient to present and
discuss the categories. The TCs’ understand-
ings (whole data) were group as non-construc-
tivist, semi-constructivist and constructivist. For
example, if a TC said that the class management
aspect is under teacher control then this under-
standing was grouped as non-constructivist. If
teachers talked about students’ right to use (lit-
tle) class time, then that understanding was
grouped as semi-constructivist. If the TCs stat-
ed that the teachers themselves and the stu-
dents are shareholders of class time manage-
ment and they gave indications of how class
time should be used, then this understanding
was grouped as constructivist.

Consistent with the previous discussions,
in deciding the constructivist levels of the TCs
that emerged as non-constructivist, semi-con-
structivist and, constructivist, the evaluation
reports for each TC from the first two weeks (2x3
presentations) and the last two weeks (1x3 and
1x2, for the last week) were chosen. It was decid-
ed that a TC is non-constructivist if s/he has
non-constructivist understandings in any gen-
eral or science-specific aspect. TCs were cate-
gorized as semi-constructivist if they have both
non-constructivist and constructivist approach-
es in different aspects. Finally, those who have
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only constructivist understandings in all facets
were declared to be constructivist.

This situation could be questioned by re-
searchers and it could be regarded as weakness
of the present study that not every aspect of
constructivism could be tested. The authors
believe that evaluating every constructivist as-
pect is not possible as not every aspect of con-
structivism can be observed in each presenta-
tion. Nevertheless, it is accepted that a broad
range of perspectives reflecting non-construc-
tivist, semi constructivist and constructivist
understandings have emerged, which are suffi-
cient to categorize the TCs regarding their con-
structivist beliefs.

Trustworthiness

The researchers took some measures to in-
crease the integrity of the research. The research-
ers spent prolonged time in the search area to
obtain in-depth meanings (Creswell 2003: 196;
Padgett 2008: 179-190). The researchers placed
particular emphasis on reducing any ideas
formed about any TC regarding constructivism
before the study and focused on remaining with-
in the limits of the Science Teaching course, thus
aiming to eliminate any researcher bias. The TCs
were also warned about not exhibiting any prej-
udice while evaluating their classmates, which
was thought to lower respondent bias. Some
TCs declared how surprised they were when
they observed some of their classmates’ pre-
sentations, which showed that they refrained
from their biased ideas about their classmates.
The researchers think that the TCs disregarded
their previous experienced and they concentrat-
ed on the course itself when giving their deci-
sions. Inter-coder reliability was the other trust-
worthiness application (Hruschka et al. 2004)
achieved by the researchers in present study.
Inter-coder reliability, studied with a colleague,
was conducted in an iterative manner in the phe-
nomenography part while deciding codes and
was finalized with proper categories. A similar
approach was conducted in the experimental
section to determine the constructivist statuses
of each TC. Several reports were randomly cho-
sen for the process. Inter-coder process was
followed for the analysis. Difficulties were only
experienced in two cases when deciding the cat-
egories. In those cases, the TCs’ reports were
read repeatedly (iterative way) and were dis-
cussed until a consensus was reached. Both
cases were semi-constructivist in the first les-

sons before the intervention. Ultimately, it was
decided to categorize one as constructivist and
the other one as semi-constructivist agreement
was reached regarding all other cases.

RESULTS

According to the research questions, the
results were designed to present the variations
in the TCs’ constructivist understanding and
the changes in between the first and the last
lessons in the following sections of phenom-
enography results and experiment results,
respectively.

Phenomenography Results

The teacher candidates’ aspects of construc-
tivism in science teaching were captured in three
categories: Non-constructivist, Semi-construc-
tivist and, Constructivist. There is a hierarchical
relationship among these categories. Hierarchi-
cal relation of the categories are shown at Table
1. For example, wait-time in non-constructivist
and semi constructivist is done in a serial fash-
ion, it is used effectively in constructivist cate-
gory. The aspects were grouped as general and
science-specific.

Non-constructivist

This category included aspects of non-con-
structivist science teaching. The aspects of the
non-constructivist category were grouped as
General Aspects and Science Specific Aspects,
which were then divided into subsections. Sub-
sections were designed first to refer to the con-
structivist principles regarding that particular
subsection, followed by excerpt example/s.

General Aspects

General aspects that were not specifically
related to science subject were included in this
section, such as class time, class management,
teacher response, assignments, communication
skills, questioning and answering, discussions,
audiovisual aids and summarizing the subject
learned.

Class Time

Teachers manage the class time appropriate-
ly according to the designed lesson plan. One
TC said that her friend planned and used the
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time reserved properly: “She used the time very
efficiently, she has finished teaching the sub-
ject on time, as is the case at school.”

Class Management

Teachers are solely responsible for class
management. One TC stated how satisfied her
classmate was with managing the class: “She
kept us all silent; we were all ears.”

Similarly, a TC emphasized that her classmate
should not follow written direction: “When read-
ing prepared notes in class, teachers lose their
students’ confidence.”

Teachers should be kind but firm with their
students. One teacher stated: “She was kind
but firm to her students. Students love those
kinds of teachers. This strategy facilitates class
management.”

Teachers should be serious while lecturing. A
TC said: “She should be serious while she is lectur-
ing, but she kept smiling throughout the lesson!”

Teacher Response

 Teachers should respond to every question
asked by their students. A TC considered this
issue, “By responding to every question posed
by the students, the teachers gain their stu-
dents’ trust.”

Assignments

Teachers should organize and distribute the
tasks to the TC. A TC stated: “Teachers should
give the projects as assignments themselves.”

Communication Skills

Teachers’ communication skills must be ex-
cellent, although this category does not men-
tion the students’ communication skills and au-
dibility in the class. One TC said: “Everyone in
the class should be able to hear the teacher’s
voice easily.”

One other TC stressed the teacher’s speak-
ing speed: “My friend spoke very fast, even I
had difficulties with understanding her. I sus-
pect that her students would not understand
what she is talking about.”

Questioning and Answering

Questioning and answering should be used
deliberately with the aim of evaluating whether

the course objectives have been reached. One
teacher clearly stated a solid dependence on the
purpose of the lesson: “Questioning and an-
swering should be designed based on the ob-
jective of the lesson.”

Teachers believe that each student question
should be answered immediately to ensure that
students correct their mistakes, otherwise they
would not learn correctly. A TC reported: “She
was correct to answer all the questions her stu-
dents asked. Otherwise, her students would be
in a state of uncertainty.”

Discussion

Discussions in a class are important but
should not dominate the class time. For discus-
sions in class, students should be knowledge-
able. A TC said: “Students should be knowl-
edgeable regarding the issue being discussed.
Otherwise, the discussion would be fruitless.”

Audiovisual Aids

 Teachers should use audiovisual aids in a
limited fashion, in such a way that would
strengthen their direct teaching and making the
teacher the important person. One TC said: “She
should not leave her students merely to watch
the video; she should have guided them and
explained each step shown in the video.”

Summarizing the subject learned: At the end
of the class, the teacher should summarize the
issue. One teacher stated, “The teacher should
have summarized the subject she taught through
summative assessment.”

Science-specific Aspects

The aspects related to the science subject in
this section are expressing conclusions/gener-
alizations, experimental issues, materials used
and discrepant events.

Expressing Conclusions/Generalizations

Expressing conclusions/generalizations are
issues directly stated by the teachers them-
selves. One TC said: “She advised: ‘You
shouldn’t throw your waste into the sea’, which
was excellent advice for her students.”
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Experimental Issues

Experiments should be didactic. One TC said:
“Her experiment was instructive, planned neatly
to teach the subject. She followed each step care-
fully to reach the aims of the lesson.”

Experiments are not the main part of the les-
son. One TC said: “By consuming the class with
the experiment, she was not able to cover the
topic.”

Experiments should not be time-consuming.
One TC reported: “The experiment she conduct-
ed took a long time; she should have planned a
shorter span of time for the experiment.”

It is not necessary to draw a hypothesis be-
fore the experiment. A TC reported: “I felt un-
happy when my hypothesis was not corrected.
It would be better not to draw a hypothesis.”

Teachers should know the results of the ex-
periments as unpredictable results may ruin the
lesson. Experiments are risky strategies. A TC
stated: “She should have predicted those re-
sults. She was surprised, and everybody laughed
at her.”

Materials Used

Materials employed in the experiments must
be professional. A TC stated that: “Materials
used must be professional, not like the ones she
has used. She used a toy car!”

Discrepant Events

Teachers should not place their students in
a state of uncertainty. A TC stated: “It was an
interesting experiment to learn new things, we
were excited, but she put us in a condition of
uncertainty.”

The non-constructivist approach considers
experiments as a means of attracting students’
attention and supporting the lesson, although
they should be an isolated part of the lesson. It
seems that for the non-constructivist approach,
there are two parts of the lessons - lessons and
other applications. The TCs explained that there
are actually two worlds regarding education.
These are the imaginative one they experience
in their institute and the reality they saw during
the training periods in schools. During the class
communications, the TCs expressed how much
they were affected by the experienced teachers
and school administrations. There is not a real
need to add an experiment to the lesson. Instead,
teachers can explain the results or generaliza-

tions directly and it is not necessary to waste
time with experiments.

Semi-constructivist

The semi-constructivist category included
aspects of both non-constructivist and con-
structivist approaches simultaneously. Issues
were grouped as general and science specific.
Subsections were designed first to refer to the
constructivist principles regarding that particu-
lar subsection and excerpt examples.

General Aspects

General aspects, not specifically related to
the science subject, were included in this sec-
tion as class management, class-time, assess-
ment, communication/wait-time, using anecdotes
and concept definition.

Class Management

According to constructivism, learners have
the right to manage their learning, learning peri-
ods and relaxation times. Contradicting this view,
a TC stated that,

“Although using experiments for each learn-
ing context is important, she shouldn’t leave her
students alone while preparing for another ex-
periment. She should keep an eye on her stu-
dents during this period. It didn’t happen in this
situation because those so-called students were
young people who have high auto-control, but
in real conditions, she would face big problems.”

Another TC stated: “She gave her students
too much freedom. That would not work in real
classes.”

Class Time

Flexibility in using class time is necessary
for the constructivist approach. A TC reported:
“At first she was flexible in using the class-time.
Students participated in activities they liked, and
I liked that too, but this was not sustainable.
Then she became aware of the amount of time
left and used the time very efficiently.”

Assessment

Teachers should conduct evaluations con-
tinuously, but should be careful with this ap-
proach. A TC stated: “She can evaluate her stu-
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dents during the class time or after the class, but
she should do the assessment secretly.”

Communication/Wait-time

Teachers should use wait-time for question-
ing and answering sessions but shouldn’t use
long wait-time. A TC stated: “Waiting for some
time is important as it allows students to think
comprehensively and encourages them to par-
ticipate in the discussions, but she waited a lot.
Waiting a lot caused students to deviate from
the subject.”

Using Anecdotes

TCs regard stories as only passage to the
main lesson. Anecdotes are used to form a grad-
ual passage to the ‘main lesson.’ Thus, telling
stories are not real parts of lessons, they are
mere strategies to start a lesson. A TC said: “He
started his lesson by telling an anecdote and
then right after continued by stating the sub-
ject. Using anecdotes like this is a good way of
teaching.”

Concept Definition

For this category, teachers should encour-
age students to define the concepts. However,
teachers should correct them and there are no
other correct interpretations than those found
in the book and stated by teachers. A TC said:
“She encouraged her students to make the def-
initions for proteins and carbohydrates, but af-
terward she gave the definitions herself based
on scientific explanations written in the book, in
order not to cause any misunderstanding.”

Science-specific Aspects

Aspects related to science subjects in this
section are expressing conclusions/generaliza-
tions and giving information.

Expressing Conclusions/Generalizations

As is the case in the Concept Definitions
sections, teachers should correct their students’
statements scientifically. A teacher stated: “Af-
ter students expressed the conclusion of the
experiment, he put it in more scientific terms: ‘that
is to say, increasing the inclination increases the
velocity’ which was appropriate behavior.”

Giving Information

Teachers must lecture before starting an ex-
periment. A TC stated: “It was excellent to exper-
iment, she should first give information about
the subject, only then can she progress and con-
duct the experiment.”

Constructivist

The constructivist category included as-
pects of constructivist approaches. The re-
searchers grouped the aspects as general and
science specific. Subsections were designed to
refer to the constructivist principles regarding
that particular subsection and then explained
through excerpt examples.

General Aspects

General aspects, not specifically related to
science subjects, were included in this section
as communication, wait-time, exemplifying, as-
sessment, teaching concepts, group work, stu-
dent mobility, and anecdotes.

Communication

Teachers should give their students the op-
portunity to express their opinions. One teacher
stated: “She gave each of them the chance to
answer, she did not separate any student.”

Wait-time

Teachers should utilize wait-time correctly
(Baysen and Baysen 2010). Using wait-time of
more than 3-5 seconds is necessary for students
to have the opportunity to think about every
possible issue comprehensively, linking sche-
mas to each other, resulting in quality discus-
sions and learning. One teacher stated: “She
shouldn’t respond immediately, but have wait-
ed for her students. She should have waited for
her students to answer or asked the same ques-
tion to another student.”

Exemplifying

Teachers should encourage their students
to give examples of a phenomenon, in order to
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reveal if they have any misconceptions (Baysen
et al. 2004).  A teacher stated: “She made her
students provide examples of the phenomenon
to determine if they have any misunderstand-
ings or not”

Assessment

Teachers should give their students a choice
of alternative assignments. A teacher stated:
“She gave alternative homework for students to
choose from, depending on multiple intelligence
theory.”

Teachers should not stop, they should con-
tinue inquiry whenever students find the cor-
rect answer to a question. A TC reported: “She
did not stop when a student responded correct-
ly to a question, she asked another student.”

Teachers should not include clues in their
questions and questions should be open-end-
ed. A teacher stated: “She asked many ‘Isn’t it?’
questions which directed students to the an-
swers. This is not a constructivist method of
evaluation.”

One other teacher reported that questions
expecting chorus responses are not beneficial:
“She should not ask for closed-ended yes or no
answers and not let her students answer in a
chorus fashion.”

Teachers should include an assessment of a
continuous strategy to understand students’
learning. A TC reported: “While her students
were drawing figures, she walked around to eval-
uate her students, which is a constructivist meth-
od of assessment, not including the assessment
at the end of the lesson.”

Teaching Concepts

Instead of defining or explaining a particular
concept, teachers should make their students
find the definition of that concept by themselves,
through questioning and answering. One TC
reported: “She should have encouraged her stu-
dents to define the concept.”

Group Work

Group work based on the socio-cultural ap-
proach is important. One TC said: “She used
group work, which enabled students to improve
their abilities, knowledge, etc. by affecting each
other.”

Student Mobility

Student mobility in the class is important.
Teachers should allow the students to change
places in order to facilitate communicate with
their peers and the exchange of ideas. One TC
said: “She let us change our seats, which con-
tributed to learning.”

Anecdotes

Anecdotes are not only used to start a les-
son. A TC stated: “He used stories so that the
students could familiarize with the issue, but then
he followed this with a class discussion in which
all volunteer students participated, and was not
dominated by him. This allowed them to create
new schemas and link those schemas found with
strong connections. Additionally, the class can
remember the anecdote for further learning.”

Science-specific Aspects

Issues related to science subject were includ-
ed in this section as experimenting, materials
used, giving information, experimental materi-
als, expressing hypothesis before experiment-
ing, expressing conclusions/ generalizations and
reporting.

Experimenting

Experiments are to be used in a constructiv-
ist manner. A TC stated: “Constructivist appli-
cations integrate experiments into the lesson and
accept it as indispensable.”

Materials Used

Materials employed in experiments must be
from the students’ environment, not the profes-
sional world. A TC stated: “Using those materi-
als known to a person enhances their learning,
only after that can we proceed to using other
materials.”

Giving Information

It is not necessary to start the lesson with
direct instruction giving information regarding
the subject; instead, teachers can start with an
experiment, for example, to attract students’ at-
tention through a discrepant event. Additional-
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ly, teachers can encourage their students to con-
duct experiments for exploration. A TC stated:
“She used experiments, not only to prove a par-
ticular formula or for generalization, but to make
investigations. She encouraged her students to
do other experiments.”

The experiments used in the class should
attract students’ attention. One teacher stated:
“The experiment was entertaining.”

Experimental Materials

Teachers should include a sufficient number
of materials, giving the opportunity for each stu-
dent to experiment. A TC stated: “She should have
brought enough materials for each student.”

Expressing Hypothesis before Experimenting

Teachers should encourage their students
to express hypotheses before experiments. A
teacher reported: “He made his students hypoth-
esize, which is necessary for experimenting con-
sciously and preparing them to make reports.”

Expressing Conclusions/Generalizations

Teachers should encourage their students
to state the conclusion/generalization of an ex-
periment. One TC wrote: “She shouldn’t show
the end of the experiment herself, but should
have encouraged her students to do so.”

One other TC wrote: “Instead of asking his
students what they had observed, he stated that
the volume had increased.”

Reporting

Reporting the findings to present to others
enhances learning, enabling schema construc-
tions by summarizing those processes conduct-
ed through experimenting.  One TC stated: “She
made her students draw graphs in their note-
books, which was a significant action to learn
how to report findings, summarizing by schema-
tizing what has learned.”

Experimental Results

A change from the non-constructivist to the
constructivist and from the semi-constructivist
to the constructivist approach was achieved

through the semester-long Science Teaching
course (Table 2). Before the intervention, 15 of
the TCs were categorized as non-constructivist,
while only five of them were semi-constructivist
and none of the TCs were constructivist. After
the intervention, the number of TCs grouped as
non-constructivist numbered only three, while
the number of TCs categorized as semi-construc-
tivist increased to 10 and finally, the number of
TCs in the constructivist category was seven.

The magnitude of change for every TCs’ is
found to be positive (+1 or +2) or zero, which is
either TCs’ category of constructivist under-
standing is improved (fifteen TCs) or not
changed (five TCs). Of those who improved,
seven of them reached the constructivist level
(Table 2.). Those fifteen changes are from non-
constructivist to semi-constructivist (eight TCs);
from semi-constructivist to constructivist (three
TCs); from non-constructivist to constructivist
(four TCs). Of those not changed are either non-
constructivist (three TCs) or semi-constructiv-
ist (two TCs).

It should be noted here that some of the TCs
resisted some of the particular understandings.
Some of them changed to different non-construc-
tivist understandings. For example, before the
intervention, one TC thought that teachers
should talk in a serious manner; otherwise stu-
dents would cause chaos in the classroom. Af-
ter the intervention, she changed her mind and
Table 2: TCs’ distribution of constructivist state
before and after the intervention

TC Before After
intervention intervention Change

B1 NC C +2
G1 NC C +2
G2 SC C +1
G3 NC SC +1
G4 NC NC 0
B2 NC SC +1
G5 NC C +2
G6 NC C +2
B3 NC SC +1
G7 NC SC +1
B4 NC SC +1
G8 NC NC 0
G9 NC SC +1
G10 SC C +1
G11 SC C +1
G12 NC SC +1
G13 SC SC 0
G14 NC NC 0
G15 SC SC 0
G16 NC SC +1
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stated that she should use wait-time, but that
pauses should only be utilized for those who
are less skillful.

 DISCUSSION

The results of the present study are similar
to previous research which found that there is a
variation in the understanding and application
of constructivism (Tsai 2002; Nuangchalerm and
Jin 2017); thus, a similar result applies for the
North Cyprus context. The present study re-
vealed that at first most TCs were non-construc-
tivist. Contradicting, Hills (2007) reported that
most teachers fall between constructivist and
non- constructivist.

Variation in constructivist understandings is
consistent with constructivism. According to
constructivism and variation theory, each learn-
er understands or focuses on different aspects
of any phenomenon considered. A TC can show
a constructivist understanding regarding one
aspect, while she/he can demonstrate non-con-
structivist or semi constructivist in other aspects.
Nevertheless, TCs can show mere non-construc-
tivist or constructivist understanding in all as-
pects.

These findings can be interpreted to indi-
cate that TCs’ constructivist understandings can
be improved (Gibbs and Coffey 2004), opposing
some challenges faced in Chinese pedagogical
reform (Tan 2017). The results of the current ex-
perimental research are consistent with the re-
sults of Struyven et al. (2010) where partial suc-
cess was stated. It is likely that new misconcep-
tions during this effort could be experienced and
therefore care should be taken (Baysen 2003).

The current research add to the literature that,
to enhance constructivism in teaching apart from
doing constructivist teaching (Iran-Nejad 1995),
there is another way, to deal with the issue more
comprehensively. The key is to require TCs to
plan their lessons obeying constructivist un-
derstandings, to apply it to their classmates, to
observe and evaluate their classmates, and then
assess and discuss possible improvements. It
has been demonstrated that all these steps could
be included in only one course. In other words,
for the enhancement in constructivist under-
standing and applications, the results of the
present study asserts a course constituted by
roles acted comprehensively by TCs. The roles
TCs actively assume in the course are the stu-

dent, TC, teacher, and evaluator (Fig. 1). Taking
different roles enabled the TCs to understand
what each character experiences in the teaching
environment. For example, TCs understand what
students feel when a constructivist class is held.
They understand to what extent they can excite
their students when they present a discrepant
event. Thus, a model is offered to increase con-
structivism in TCs. In summary, in this applica-
tion model, the TCs take the role of:

Student: Participate in classmates’ lessons
as a student (target group) to improve based on
the lesson goals.

Teacher: Choose a science subject, plan, and
present it as a lesson.

TC: Follow presentations to understand, oth-
ers understandings, methods or strategies class-
mates present to improve themselves.

Evaluator: Follow classmates’ presentations
to assess and to discuss.

We improved “Learning by doing” or learn-
ing constructivism through doing constructiv-
ism.  In the present context doing constructiv-
ism includes taking each of different roles of
stakeholders namely, teacher, student, evalua-
tor, and TC in a comprehensive and supportive
way. In the process, TCs can’t isolate themselves
as only, for example, as a student because they
knew that they were going to be inquired to give
their opinions regarding the presentation/s as
evaluators. Additionally, they would also have
to learn the subject provided by their classmates
as students do, and also they need to improve

Fig. 1. Roles part of the learners in the construc-
tivist teacher training course to achieve construc-
tivist teachers
Source: Author

T C

Constructivist
Teacher

Evaluator Student
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their constructivist understanding, because they
are required to present a constructivist lesson
as a teacher. Finally, they need to improve as a
TC in order to achieve the objectives of the
course.

CONCLUSION

Regarding TCs, there is a variation in con-
structivist understandings and applications
which was captured in three hierarchical cate-
gories: Non-constructivist, semi-constructivist
and, constructivist. TCs constructivist under-
standings can be improved through a course
where the TCs take the roles of student, TC,
teacher, and evaluator.

RECOMMENDATIONS

In a teacher training program it is important
to consider TCs as having different construc-
tivist understandings and not accepting them
as a homogenous group regarding constructiv-
ist understanding. A course designed in the cur-
rent study can be recommended for teacher train-
ers to implement constructivist understandings,
to enable TCs take different roles as TC, evalua-
tor, student, and a teacher.
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