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ABSTRACT This study aims to determine prospective science teachers’ levels of designing projects about The Scientific and
Technological Research Council of Turkey, written in the abbreviation TUBITAK’s 2209-A “Support for University Students’
Research Projects” and their views on the process. The study was conducted with the participation of 67 prospective science
teachers. Project proposal forms and reflective reports were used in the study, which was conducted in the pedagogical activity
research method- in collecting the data. The data coming from the reflective reports were then put to content analysis. It was
remarkable in consequence that the majority of the prospective teachers ’levels of designing projects were inadequate. The
prospective science teachers stated that they had learned the stages of scientific projects in the process of project designing and
that they also became skillful at collaborating, researching, problem-solving, writing in academic language, working in a planned

manner and at communicating.
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1. INTRODUCTION

One of the fundamental goals of science teaching is to
raise individuals who are knowledgeable about the ways of
accessing knowledge and who ate capable of using
scientific knowledge effectively. In other words, the goal is
to raise scientifically literate individuals. Students should be
provided with authentic learning environments that are rich
in content, in which activities are done, which are based on
real-life problems and which are research-inquiry oriented
(Timur & Imer Cetin, 2017). Activities such as national or
international scientific projects in which students can
participate are, undoubtedly, important at this point.

It was demonstrated by studies that developing
scientific projects were influential in making them gain
scientific methods (Ozer & Ozkan, 2012), that it
contributed to developing interest in and positive attitudes
towards science (Camci, 2008; Sahin, 2012; Celiker &
Erduran Avci, 2015; Yildiim & Sensoy, 2016) and to
students’ choice of a profession related to science
(Fisanick, 2010; Dionne, Reis, Trudel, Guillet, Kleine &
Hancianu, 2012). On the other hand, teachers’ ways of
counseling and guidance to students in preparing projects
are fundamental in obtaining the gains (Capraro et al.,
2016).
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Teachers are expected to monitor their students in the
process of planning and implementing scientific projects
and to guide them as far as possible in the process (Erdem,
Uzal & Ersoy, 2006). However, it is apparent that teachers
do not comprehend the concept of guidance adequately,
that they cannot lead students adequately and that they
need help in this respect (Tortop, 2013; Kaplan & Coskun,
2012; Unver, Arabacioglu & Okulu, 2015). In addition to
that, it was also found that teachers had problems in such
matters as inventing an idea of the project and writing a
project in the process of preparing projects (Kaplan &
Coskun, 2012; Ozel & Akyol, 2016; Timur & Imer Cetin,
2017).

As Oguz Unver, Arabacioglu and Okulu (2015) also
point out, teachers’ inadequacy in their experience with and
their skills at projects set considerable obstacles in front of
students’ process of preparing projects. Sozer (2017) states
that teachers and students should be exposed to training in
scientific research methods and project development so
that they can develop projects of better quality. In a similar
vein, Timur and Imer Cetin (2017) recommend that science
teacher and prospective science teachers should be offered
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sufficient applied rather than theoretical training in project

development.
It is evident that teachers who are not knowledgeable
about the project development process during

undergraduate education do not include project work in
their professional life or that they include it in very
restricted ways (Given, 2013). It was also demonstrated
through research that teachers found themselves
inadequate in guiding their students in conducting a project
since they had not taken a practical course on project
development during their undergraduate education (Baki &
Buttner, 2009; Bencze, 2010; Tatlt, 2016).

Prospective teachers in our country do not have
training through which they can gain skills in writing such
projects during their education at university nor do they
have environments of experience in which they can gain
skills in writing and conducting projects although several
institutions- mainly scientific and technological research
council of Turkey (TUBITAK) offer financial support and
although there are several programs for which teachers can
apply (Peten Metin, Yaman, Vekli Sezen & Cavus, 2019).
TUBITAK offers scientists to support programs to
increase the number of applications for projects. However,
because such activities are limited, all the prospective
teachers across the country cannot benefit from such
training on projects.

On the other hand, there are hardly any studies in the
literature on training prospective teachers for TUBITAK
support programs, and on analyzing the effectiveness of
them. Peten Metin, Yaman, Vekli Sezen & Cavus (2019)
demonstrated that, of the TUBITAK support programs,
project preparation training for 4006 science fairs and for
4007 science festival projects improved prospective science
teachers’ project preparation/writing skills and that they
supported the prospective teachers especially in terms of
choosing the types of projects and in terms of writing
acceptable projects. However, no studies were found about
TUBITAK 2209-A support for university students'

research projects in relation to prospective science

teachers.

This current study, aiming to determine prospective
science teachers’ levels of designing projects in relation to
TUBITAK’s 2209-A “Support for University Students
Research Projects” and their views on the project designing
process, is believed to fill the gap in the literature due to
the fact that it is the first study in the literature to determine
prospective science teachers’ levels of designing projects
within the scope of projects coded as TUBITAK 2209-A.

Considering the fact that prospective science teachers
might apply for such projects in their schools upon
graduation from university or that they might guide their
students, it is essential to determine their levels of designing
projects in exhibiting the current situation and in making
the necessaty modifications for their training by taking the
necessaty precautions.

Accordingly, this study asked prospective science
teachers to design a project for the TUBITAK 2209/A
support program for university students projects, and thus
their project designing levels in addition to their views on
the process were determined. In accordance with the
purpose of the study, answers are sought to the following
research questions:

1. What are the project designing levels of prospective
science teachers in terms of TUBITAK 2209-A
support for university students’ research projects?

2. What are the views of prospective science teachers on
the process of designing projects for TUBITAK 2209-
A supportt for university students’ research projects?

2. METHOD

This study aims to determine prospective science
teachers” levels of designing projects in relation to
TUBITAK’s 2209-A “Support for University Students’
Research Projects” and their views on the process. To
attain its purpose, the research was conducted in the
method of pedagogical action research. Pedagogical action

Table 1 The stages followed pedagogical action research, and what is done in the process

Stages in a pedagogical action research

What is done in the process

Planning the content for Technology and Project Design I course as applied.

Designing project proposals for TUBITAK 2209-A support for university

students’ research projects within the scope of the Technology and Project

Writing individual reflective reports related to the experience at the end of
the project designing process

Analysing the project proposals designed by prospective science teachers for
TUBITAK 2209-A support for university students’ research projects through

Analysing the reflective reports written by the prospective science teachers

Stepl Identifying a Informal observation
problem/paradox/difficulty Focal group interviews
Step 2 Searching for ways to solve the
problem
Step 3 Performing the action
Design I course
Step 4 Evaluating the results of the action
plan
an evaluation form
Step 5 Making modifications for future

research

Making recommendations on the basis of the results obtained in the study
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Table 2 Programme for training in project writing/preparation

Programme for training in project writing/preparation

Weeks

Project training programme/content

Groups’ duties outside classes

1

General introduction to TUBITAK 2209-A university students’
research projects

Detailed examination of project proposal forms for TUBITAK
2209-A university students’ research projects

Forming the groups

Examining the sample proposal forms for TUBITAK 2209-A
university students’ research projects

Informing the prospective teachers of the evaluation process for
the projects coded as TUBITAK 2209-A

Presenting the project subjects in the classroom and voting
How is literature review done?

How are problem statement, research questions and purpose
written in the project proposal form?

Presenting the project subjects in the classroom and voting
How is eigen value written in the project proposal form?

How is the methodology written in the project proposal form?
How is the study plan written in the project proposal form?
How is widespread impact written in the project proposal form?

How is the abstract written in the project proposal form?
Discussing the factors influencing the acceptance of a project

Identifying an original project subject

Identifying an original project subject

Writing the problem statement, research questions
and purpose in the project proposal form

Writing the problem statement, research questions,
purpose and eigen value in the project proposal
form

Writing the methodology and study plan parts in
the project proposal form

Writing the conclusion part in the project proposal
form

Writing the abstract part in the project proposal
form and giving the final shape to the proposal

(eigen value, methodology, widespread impact)

form
Choosing the projects for applying

research involves identifying a problem or a restriction
usually in a university environment or in the environment
researchers work, developing a solution to it, applying the
solution and monitoring and sharing the results (Norton,
2009). The study was performed in Turkey. The content of
the study, which was conducted in the steps of pedagogical
action research, is described below (see Table 1).

Step 1. Identifying a problem/paradox/ difficulty

The researcher observed a year ago while informing
prospective science teachers of a project supported by
TUBITAK (TUBITAK 2209-A Support for University
Students’ Research Projects) to encourage participation in
the project, that the prospective teachers were not
informed of the purpose, scope, and content of the project
in question. The focal interviews with two different groups
of prospective teachers revealed that they had not even
heard of such a project before.

Step 2. Searching for ways to solve the problem
The researcher planned the content for the course
Technology and Project Design I- an elective course which
was taught two hours a week- in the form of project design
for TUBITAK 2209-A support for university students’
research projects to offer them training for preparing
projects. The process was completed in seven weeks.

Step 3. Performing the action
Firstly, the prospective teachers were informed of the
Technology and Project Design I course (the goal, scope,
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evaluation process, etc.). Secondly, they were offered
general information on TUBITAK 2209-A support for
university students’ research projects and they were told
that they would be trained in project writing/preparation
for the support programme for seven weeks and that they
would design a project. Information on the process of
training in project preparation is shown in Table 2.

In week one of project preparation training, the project
coded as TUBITAK 2209-A was introduced, the project
proposal form used for the application was examined in
detail and the groups to design projects were formed. In
week two, the proposal forms for the accepted projects
were examined and information on the evaluation process
was offered. During those two weeks, the groups tried to
identify original project subjects outside the classes. In
week three, the groups were informed of how to review the
literature and how to write the research questions and
purpose of the research. Outside the classes, the groups
reviewed the literature for the subjects they had identified
and they wrote the research questions and the purpose of
their research. In the following weeks, the prospective
teachers were offered information on such parts as
eigenvalue, methodology, study plan, widespread impact
and abstract; and they were expected to write those parts
outside the class time. They received feedback from the
lecturer teaching the course throughout the process, both
face to face and via e-mails. Four of the projects designed
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Table 3 Demographic properties of the prospective science
teachers

Second year Third year Total
Female Male Female Male Female Male
n % n % N % n % (n)% (n)%

41 854 7 146 10 526 9 474 (51 (16)
76.1 23.9

Table 4 Data collection tools according to the research questions

Research questions Data collection tools

1. What are the project designing
levels of prospective science
teachers in terms of TUBITAK
2209-A support for university
students’ research projects?

2. What are the views of
prospective science teachers on
the process of designing
projects for TUBITAK 2209-A
support for university students’
research projects?

Project proposal forms

Reflective reports

by the groups were chosen by the lecturer to send
TUBITAK.

Step 4. Evaluating the results of the action plan

The project proposals designed by the prospective
teachers within the scope of this study were used as the tool
of data collection. Additionally, the reports reflecting the
prospective teachers’ experiences in relation to the project
design processes were also used for evaluation at the end
of the process.

Step 5. Making modifications for future research

The necessaty regulations will be made in accordance
with data coming from the prospective teachers’ project
proposals and from their reflective reports. The regulations
are shown in the recommendations part of this study.
2.1 Participants

67 prospective teachers (51 female and 16 male) who
were the second and the third-year students and who had
taken the course Technology and Project Design 1 took
part in the research (see Table 3). Of the participants, those
who were the third-year students had taken the course
Scientific Research Methods whereas those who were the
second-year students had not taken the course. The
participants were coded as PsT1, PsT2, PsT3, PsT67.
2.2 Data Collection Tools

Two different tools of data collection were used in this
study. One of them was the project proposal form (26)
designed and prepared by prospective science teachers to
determine their levels of project designing in relation to
TUBITAK 2209-A “support for university students’
research projects”. The form was designed by TUBITAK
and was shared on its official website for completing the
process of application for the project.

DOI: 10.17509/ jsl.v3i2.20740

The other data collection tool was the “reflective
reports” that the prospective teachers were asked to write
at the end of the designing process to determine their views
on the process of project designing. The reflective report
contained the instruction stated as “share the expetiences
you had (the parts you thought you were good at or the
parts you had difficulty with/the knowledge and skills that
the process caused you to gain if there are any) while
designing the project proposal for 2209 support for
university students’ research projects within the scope of
the Technology and Project Design course”. In accordance
with the instruction given, the participants wrote the
reflective reports. Table 4 shows the distribution of the
data collection tools according to the research questions.
2.3 Support Programme for TUBITAK 2209/A
University Students’ Projects

Support program for TUBITAK 2209/A university
students’ projects aims to encourage undergraduate
students to do research through projects. The programme,
which is included in the support programs of the
department of science and society, provides university
students with a donation for the machinery/equipment,
consumables, travel and service purchasing expenses
required by the research projects they prepare.
Undergraduate students can apply for the program
individually or in groups two times a year (in October and
in March). If they apply in groups, one of the students has
the responsibility as the project coordinator. A project can
have 3 partners apart from the project coordinator at the
maximum.

2.4 Data Analysis

An evaluation form was developed by the researcher to
evaluate the prospective science teachers’ project proposal
forms for TUBITAK 2209-A support for university
students’ research projects quantitatively.

The project evaluation form was prepared on the basis
of the three basic criteria set by Science and Society
Projects, in which the TUBITAK 2209-A support program
for university students’ research projects was also included.
The three criteria were labeled as “content and transfer”,
“widespread impact” and “feasibility”. In addition to that,
the parts included in the project proposal form for
TUBITAK 2209-A support for university students’
research projects were also examined and thus a 22-item
evaluation form was created for the parts. Two experts in
science education and chemistry education were consulted
for expert opinion to attain the content validity of the
evaluation form. The final shape was given to the
evaluation form on the basis of the feedback coming from
expert opinion. The evaluation form developed was graded
and arranged (see Table 5). Accordingly, the prospective
teachers received 3 points if they answered all the questions
fully, they received 2 points if they answered them partially
and they received 1 point if they did not have any
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Table 5 Evaluation criterion for the “feasibility” of projects

Evaluation ¢ cs of TUBITAK 2209/A Project design
criteria
No Partia Yes
0
No Questions 5/10) 1(1253 O
%
9 Were the steps to be taken in the project planned well?
10 Were appropriate/right measurement-evaluation instruments used to evaluate
the project outcome?
E 1 Was information on how to analyse the data coming from the project offered?
g % 12 Were the possibilities for infrastructute which is available/to be supplied to
= actualise the project described?
3 Was the scientific competence of the project team to actualise the project
= 13 .
described?
14 Was the budgeting for infrastructure/equipment/environment to be supplied
done correctly?
15 Were the precautions to be taken for hitches probable to be encountered

during the project described?

—_
[@)}

terms of feasibility?

Study plan
]

—_
o}

Was the wotk/package of wotk to be done in the study plan tabulated?
Is the total length of time specified in the study plan for the project enough in

Is the length of time for work to be done in the study plan enough?

applications with the questions. Thus, while the maximum
score receivable from the 22-item form with 3 points for
each question was 66, the minimum score receivable was
22. Based on the scores received from the projects, the
projects were classified as “acceptable” (>50), “partially
acceptable” (30=... = 50) and as “unacceptable” (<30).
The reflective reports in which the participants
individually had written their views on the process of
designing projects in relation to TUBITAK 2209-A
support for university students’ research projects were, on
the other hand, put to content analysis. Primarily, codes
were created on the basis of the prospective teachers’
statements written in the reflective reports. Then, the
reflective reports were revised again, the frequencies and
the percentages of the codes were found and then the data
were tabulated. At this stage, the codes created were ranked
from the highest frequency to the lowest frequency, and
only the frequencies with one repetition were found.
Besides, samples were quoted from the prospective
teachers having the codes with the highest frequencies in
the tables. Eight of the prospective teachers’ reflective
reports were re-coded and analyzed by an independent

Table 6 The quality of the projects developed within the scope
of the course technology and project design I
The projects developed within the scope of the course
technology and project design I
Partially

Acceptable — Unacceptable
Total 3 14 9

3/26 14/26 9/26
Percentages 11.53% 53.84% 34.61%

DOI: 10.17509/ jsl.v3i2.20740 40

researcher to test the reliability of the data analysis.
Accordingly, an agreement between the researchers was
found to be 83%. Miles and Huberman (1994) state that it
is considered reliable if the reliability value is above 70%.
Thus, reliability was attained in this context.

3. RESULT AND DISCUSSION

3.1 Findings Concerning Research Question One

The prospective teachers developed 26 projects in total.
The projects were classified as “acceptable” (>50),
“partially acceptable” (30=... =< 50) and as “‘unacceptable”
(230) (see Table 6). According to the classification, 34.6%
of the projects developed by the participants were
“unacceptable” whereas only 11.53% were “acceptable”.
On the other hand, approximately half of them (53.84%)
were considered to be partially acceptable.

Descriptive findings concerning the criteria in the
evaluation form are presented in detail below.

Analyzing the Prospective Science Teachers’
TUBITAK 2209/a Project Designs in Terms of
Content and Transfer

On analyzing the students’ projects in terms of content
and transfer, such parts as “abstract, problem statement,
research questions and the purpose” were examined (see
Table 7). When the projects were analyzed from the aspect
of content and transfer, it was found that the prospective
science teachers were not at the adequate level in writing
the abstract, in doing sufficient literature review and in
stating the research questions and the purpose of the
project accurately. In this context, it became evident that
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Table 7 Desctiptive findings concerning the prospective science teachers’ TUBITAK 2209/a project designs in terms of content

and transfer

E‘./alu.anon The stages of TUBITAK 2209/A project design
criteria
. No Partially  Yes
No Questions A% ()% ()%
Abstract 1 Ts the purpose of the project stated? 42%0 15% 42%
5 .Is the method of the project (measurement and evaluation 319% 58% 12%
instruments, data analysis, etc.) stated?
3 o are jche ways the project will contribute to science and to the 2% 46% 12%
society stated?
Contentand  Problem 4 Was problem statement appropriate to the project 27 23% 50%
transfer statement summon formulated?
5 \Sx;z:esmuii:;ent literature reviewed in presenting the problem 38% 46% 15%
Resezfrch 6 Are the research questions of researchable quality? 35% 23% 42%
questions : L scient] :
7 I:rfg l'i}al;eiesearch questions accurate in scientific/academic 38%  27% 3504
Purpose 3 Is the putpose of the project scientifically/academically 58% 19% 23%

accurate?

Table 8 Descriptive findings concerning the prospective science teachers’ TUBITAK 2209/a project designs in terms of feasibility

Evalua- Stages of o =
tion project No  Questions : ‘B X,
Criteria design A S S = D
i\/[ethodo— 9 Are the stages to be followed in the project planned well? 54% 31% 15%
ogy i . i
10 Are the approptiate/accurate measurement evaluation 54% 239 23%
instruments used to evaluate the project outcomes?
1 Is the 1r}formatlon given on how to analyse the data collected in 81% 15% 4%
the project?
12 Are the 1nfr.astructure / eqmpment.posmblhtles available/needing 73% 3% 4%
to be supplied to conduct the project stated?
13 Is t.he scientific competence ar.ld occupational experience of the 69% 27% 4%
Feasi- project team to conduct to project stated?
bility 14 Is the budg.eting for the in.frastructure/ equipment/environment 3% 3% 4%
to be supplied for the project done accurately?
15 Are t}}e precautions to‘be taken for hitches probable to be 100% 0% 0%
experienced in the project stated?
Study plan 16 iz bt:lz t\:;);k/ package of work to be done in the study plan 350 46% 19%
17 Is tbe total leflgth‘of time spec1ﬁe.d.1¥1 the study plan for the 58% 319% 12%
project sufficient in terms of feasibility?
13 Is the length of time specified sufficient for the work to be done 58%  35% 8%

in the study plan?

the participants did not state the purpose of the project
(42%) and that they did not explain the way the project
would contribute to science and to the society (42%). It was
remarkable that they did not review sufficient literature
(38%).

In a similar vein, more than half of the prospective
teachers (58%) did not state the purpose of their project
accurately. In addition to that, it was also remarkable that
they had problems in formulating research questions of
researchable quality (38%).

DOI: 10.17509/ jsl.v3i2.20740
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Analyzing the Prospective Science Teachers’
TUBITAK 2209/a Project Designs in Terms of
Feasibility

The methodology and study plan of the projects were
analyzed from the aspect of feasibility. Accordingly, it
became apparent that the majority of the prospective
teachers had problems in writing the methodology and
study plan parts of their projects (see Table 8). It was found
that the prospective science teachers were not adequate in
planning the stages to be followed in the process of project
making (54%), in wusing the appropriate evaluation
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Table 9 Descriptive findings concetning the prospective science teachers” TUBITAK 2209/A project designs in terms of
widespread impacts

No Partially Yes

Evaluation — Stages of _ Questions » @% %
criteria project design v
Widespread Results/widespr 19 Are the ways the project outcomes will contribute to 38%  42% 19%
impacts ead impacts science and to the society stated?
20 Are the ways to share the project outcomes with large 73% 8% 19%
masses stated?
Resources 21 Are all the resources used in preparing the project proposal  69%  15% 15%
form stated?
22 Are the resources used in preparing the project proposal 62%  31% 8%

form written academically correctly?

Table 10 The stages with which the prospective science teachers had difficulty in designing the projects, and sample quotations
from their statements

Stages with this they had f Examples from their statements

difficulty (n:67)

Specifying an original project ~ 48% PsT14: ‘T had great difficulty inspecifying the problem statement because the problem statements
subject I found had been found by others before and studies had been performed about them.”

PsT22: “firstly, we had a little difficulty in choosing our project.”

PsT26: “we primarily had a little difficulty in finding an idea for the project because it needed to
be both original and researchable.”

OO61: “we had difficulty in specifying the project subject becanse the project should be original,
designable and useful.”

Writing about methodology 25% PsT34: “the part we had difficulty in preparing this project proposal was the methodology part...”
PsT50: “... but we had certain difficulties in writing about the methodology becanse methodology
needed to include the whole project. We needed to plan and list everything from the description of
the problem to the conclusion step by step.”

Academic writing 9% PsT48: ‘T felt inadequate in using academic langnage in writing the project and I had difficulty
init.”

PST59: T personally had difficulty in putting the project to writing because 1 bad difficnlty in
mafking sentences in academic language since it was my first experience.”

Preparing a study plan 7.4% PsT14: “But in preparing the work package, especially, 1 had difficulty in expressing them in
tables or graphs, in dividing them into months and in deciding on devoting time to each iten.”
PsT42: “we also had difficulty in the final part- in the work package- because we were naturally
delayed in finishing the project when we had more stages to follow in each month.”

Most of the stages of a 7.4% PsT20: “the part 1 had difficulty with was the preparation of the stages of the project.”

scientific project PsT63: “Most of the time I had difficulty in what stages to follow in writing the project and in
how to write the project.”

Reviewing the literature 6% PsT21: ‘T had difficulty in reviewing the literature and the resonrces because there were lots of

resources and 1 had difficulty in reviewing the ones appropriate for our project.”

PsT49: “Another part I had difficulty was the literature review part. 1 had difficnlty in including
in the project what we found while investigating what had been done about the subject we worked
on and who else had studied the subject”.

Writing about widespread 6% PsT48: “we had difficulty in finding where we could use a game assuming that games had effects
impacts afier using the game.”
O66: “we all had difficulty in writing the widespread impacts.”
Group work 4.5% PsT28: “we had difficnlty in agreement with my friends in the group while completing the project
proposal.”

PsT41: “We mostly had difficulty in acting as a group”.

Writing the purpose 3% PsT44: “... We also had difficulty in writing the purpose of the project.”

Formulating the research 3% PsT48: ‘T had difficulty in formulating the research questions in the project because I thonght the

questions questions would be more general.”’
instruments to evaluate the project outcomes (54%), in Besides, it was also found that the project team was not
informing on how to analyze the collected data (81%) and adequate in stating their competence (69%), in budgeting
in informing on the infrastructure/equipment possibilities the project expenses accurately (73%) and in specifying the
which are available or which need to be supplied (73%). appropriate length of time for each activity in the study
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Table 11 The stages at which the prospective science teachers were good in designing the projects, and sample quotations from

their statements

Stages of project f Examples from their statements
(n:67)
Specifying an original 10.4% PsT6: “the part we were good at was. ... We bad good ideas
project subject PsT46: “T think we were good at the parts where we specified the problem statement.”
Writing the purpose 9% PsT47: “I think we were good at stating the purpose of the project.”
Working in coordinationin 9% PsT5: “...1 think I worked in coordination with my friends in the group n the process.”
groups
Preparing packages of work 6% PST57: “... the part we did best was to prepare the timetable for work.”
Formulating the research 6% PsT4: “the part we were the best at was the research questions.”
questions
Writing abstracts 6% PsT74: “T had no difficulty in the abstract becanse it was written after all the project work had
Sfinished.”
Writing about methodology 6% PST67: ‘T liked preparing the package of work very much. 1 think was good at writing abont the
methodology.”
Literature review 3% PST60: ...we did the literature review effectively with my partners.”
Writing the widespread 3% PsT50: “T didn’t have any difficnlty in writing the widespread impacts because I think that we
impacts reflected well the information on how to use the results across the country and across the world”

plan (58%) and for all the activities (58%). It was also found
that the prospective science teachers did not state the
precautions which might be taken for hitches to arise in the
process of conducting the project in any of the projects.

Analyzing the Prospective Science Teachers’
TUBITAK 2209/a Project Designs in Terms of

Widespread Impact

The results/widespread impacts of the projects were
analyzed in the criterion of widespread impacts. On
analyzing the projects from the aspect of widespread
impacts, it was found that the majority of the prospective
science teachers (73%) did not offer information on how
to share the project outcomes with large masses (see Table
9). In most of the projects, on the other hand, it was found
that the resources used in the process were not stated
(69%) and that the resources were not written correctly
academically (62%).
3.2 Findings Concerning Research Question Two

The Stages with Which the Prospective Science
Teachers Had Difficulty

It was found on examining the reflective reports that
the prospective teachers had difficulty in specifying an
original project subject, in writing about the methodology,
in academic writing, in preparing a study plan and in the
literature review (see Table 10). A detailed examination of
these themes demonstrated that almost half of the
prospective teachers (48%) had difficulty in specifying an
original project subject in relation to TUBITAK 2209-A
support for university students’ research projects.
Additionally, they also stated that they had difficulty in
expressing such scientific project stages as methodology,
work package, literature, widespread impacts and
formulating research questions and writing the purpose of
the project in academic language.
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The Stages that the Prospective Science Teachers
Thought They were Good

On examining the stages that the prospective teachers
thought they were good in the process of project design,
such themes as specifying original project subjects, writing
the purpose of the project, working in coordination groups,
preparing work packages, writing research questions,
writing abstracts, reviewing the literature and writing the
widespread impacts were found to be remarkable (see
Table 11). Only a small number of prospective science
teachers thought that they were good at writing the stages
of a scientific project in the process of project design. For
instance, 10.4% said that they were good at specifying an
original project subject. On the other hand, they were
found to think that they were good at writing about the
methodology (6%), preparing package of work (6%),
reviewing the literature (3%), writing the widespread effects
(3%, formulating the research questions (6%) and writing
the purpose (6%).

Table 12 gives a summary of the knowledge and skills
the prospective science teachers gained in the process of
designing projects. Accordingly, the prospective teachers
stated that they learned the stages of a scientific project
(41.8%) and that they became skillful at collaborating
(27%), doing research (17.9%), problem-solving (17.9%),
writing in academic language (11.9%), working according
to a plan (11.9%) and communicating (9%) in the process
of designing projects (see Table 12). A small number of
them, however, said that they gained skills in multi-
dimensional thinking and in creative thinking. Some of
them, on the other hand, said that they learned such things
as writing the references and preparing the package of
work.
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Table 12 Knowledge and skills the prospective science teachers gained in the process of project design, and sample quotations from

their statements

Knowledge and Skills f Examples from their statements

gained (n:67)

Stages of preparing a 41.8 % PsT19: T was informed of how to write a project. I learnt about what should be cared in writing a

scientific project (research project, how to prepare a project, research methods used in a project and how to form the content

questions,widespread PsT25:“1 think I learnt about the stages from research problem to justifications, purpose,

impacts, feasibility) bypotheses, methodology and conclusion.”

O58: “T learnt what 1 should pay attention to while preparing a project and what properties a project
should have (widespread impact, originality, feasibility, meeting a need, economy, etc.). most
importantly, 1 learnt how to write a project.

Collaborating 27% PsT24: “... ot taught me how to work in division of work, and how to apply it.”

PST37: ‘Ut secured working in groups in coordination in a project and sharing the work voluntarily
and achieving group success.”

Skills in doing research 17.9% PsT19: “T learnt how to do comprebensive research.”

PsT30: “I learnt to do research based on various resources.”

Problem-solving 17.9% PsT18: “what we gained from it: we learnt how to find solutions to the problems we encounter.”
PsT65: “we designed a project about the problem we specified in the scope of this
course. I can say we improved our problem solving skills.”

Writing in academic 11.9% PST10: “T learnt to write a project draft in academic langnage.”

language

Working according to a plan ~ 11.9% PST38: “T understood that preparing a project was a demanding job and that it required a lot of
research and regnlar and disciplined work in order for it to be original.”

Communication skills 9% PsT35: ‘U contributed to onr communicating effectively with our partners in the group while
designing a project idea and while talking to others.”

Preparing package of 7.4% PsT52: “....at made us gain skills in what way to pursue while preparing a study plan.”

work/work schedule

Multi-dimensional thinking ~ 4.5% PsT4: “designing projects taught me to think broadly and to analyse a problem from different
perspectives.”

Creative thinking skills 3% PsT13: “I think I gained the skill to think creatively in this course.”

Writing the references 3% PsT19: T learnt how to prepare the references part.”

Setting up cause and effect 3% PsT37: “... I learnt to set up canse-effect relationships and to generate original ideas.”

relationships

Self- confidence 3% PST56: “the fact that our project was chosen and sent to TUBITAK increased my self-confidence.”

3.3 Discussion

This study was conducted to determine prospective
science teachers’ levels of project design and their views on
the process of project design in relation to TUBITAK
2209-A support for university students’ research projects.
According to the results, the fact that a small proportion of
the projects (11.56%) were acceptable demonstrated that
the majority of the prospective teachers were inadequate in
terms of designing projects. This was a result in parallel to
the ones obtained by Baki and Biitiiner (2009), by Bencze
(2010) and by Tatlt (2016). Considering the fact that the
majority of the prospective teachers had prepared project
proposals for the first time and that they had not taken a
course in research methods (70%), the result could be
regarded as natural.

Another result obtained in this study demonstrated that
the feasibility of the projects developed by the prospective
science teachers was inadequate. For example, they were
found to have problems in planning the process of project
design, in choosing appropriate evaluation instruments to
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evaluate the project outcomes and in stating the length of
time needed and the materials which are available/ which
should be supplied to actualize the project. Their views that
they had difficulty in writing the methodology part in their
reflective reports were also supportive of this result. In a
similar way, it might have stemmed from the fact that most
of the participants had not taken a course in scientific
research methods. Considering the length of the course
Technology and Project Design 1 (two hours a week), the
fact that in-depth information was not offered about
scientific research methods could be understood.
Therefore, it may be recommended that a similar study be
repeated with students who have taken a course in scientific
research methods and that the results obtained to be
compared with the ones obtained in this current study.
On the other hand, the fact that the course Technology
and Project Design 1 was included in the second-year
curriculum and that the course Scientific Research
Methods was included in the third-year curriculum might
have influenced the effectiveness of the project training in
negative ways. Thus, it can be recommended that the
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undergraduate program for the science teaching
department should be re-arranged by taking this factor into
consideration.

It was found in this study that the prospective science
teachers could not specify the problem statement
appropriately to the project summon or that they could not
state it inappropriate academic language. The data coming
from the reflective reports also demonstrated that they had
difficulty in this respect. Relevant literature also shows that
the greatest problem prospective science teachers had in
developing projects was “failure to generate a new idea/to
find a project subject” (Oguz Unver, Arabacioglu & Okulu,
2015; Ozel & Akyol, 2016; Timur & Imer Cetin, 2017).
Project support programs for which teachers can apply
individually and in which they need to guide their students
which are supported by several institutions-mainly by
TUBITAK are available in Turkey. When seen from this
perspective, it might be influential for prospective teachers
to receive pre-service training about projects and to have
experience in such project designing and coordinating
programs so that they can gain skills in designing and
coordinating projects (Timur & Imer Cetin, 2017).

4. CONCLUSION

The results obtained from the prospective teachers’
reflective reports demonstrated that they gained such
different skills as collaborating, researching, problem-
solving, writing in academic language, working according
to a plan and communicating in addition to learning about
the stages of scientific projects. It was a finding in parallel
to the one obtained by Peten Metin, Yaman, Vekli Sezen &
Cavus (2019), who analyzed the effects of TUBITAK’s
support project preparation training (coded as 4006 and
4007) on prospective science teachers’ project
writing/preparation skills. This study could not determine
prospective science teachers’ levels of project design prior
to project training for support coded as 2209 because it was
found as mentioned ecarlier that the prospective teachers
did not have any prior knowledge about the support
program. A similar study could be performed with two
groups who are knowledgeable about the support program
coded as 2209-A by using the experimental method with a
control group, and thus the effectiveness of project training
in terms of different variables could be demonstrated more
concretely.
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