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ARTICLE INFO
Keywords The purpose of this study is to evaluate pre-service science teachers’ levels of
science field skills, knowledge regarding the Science Field Skills (SFS) defined within the Tirkiye
Tiirkiye Century Maarif Century Maarif Model (TCMM). Their awareness of the process components of
Model, need analysis, pre-  these skills, their views on the necessity of training in these skills, and to assess
service science teachers current teacher education programs in terms of adequacy. The study was conducted
using a case study design within qualitative research approaches. The study group
. comprised 32 pre-service science teachers enrolled at a state university. Data were
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collected via an open ended questionnaire and analyzed using content analysis.
Findings indicate that the large majority of pre-service teachers do not possess
sufficient knowledge about Science Field Skills and their process components.
Nevertheless, participants believe that training on SFS would make significant
contributions to individual development, professional competence, and societal
awareness. Participants also reported that courses addressing field skills within
current teacher education programs are limited and do not sufficiently develop the
targeted skills. Their recommendations emphasized that SFS training should be
practice oriented, related to everyday life, and include design and inquiry based
activities. In conclusion, to effectively implement the skill based approach
envisaged by TCMM, teacher education programs should be restructured in
accordance with Science Field Skills. At the end of the study, recomendations for
practitioners (academicians and teachers), teacher education programs, future
research and policymakers are listed.
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Introduction

Education performs primary functions for societal development, such as equipping individuals with
the knowledge, skills, and behaviors required in daily life, facilitating professional qualification,
enabling the discovery and development of personal talents, and transmitting existing values to new
generations (MoNE, 2017). The effective fulfillment of these core functions depends on the
qualifications of teachers within the system. Consequently, the effort and concern to train qualified
teachers have always occupied an important place on societies’ agendas. Among the three
fundamental elements of the education system—Ilearning, students, and teachers—the preparation of
teachers has become increasingly important in the competitive environment created by
globalization, generating a need for teachers with superior qualifications (Ustiiner, 2004).

Research indicates that expectations for qualified teachers include affective attributes such as
empathy, respect, and fairness, in addition to subject matter and pedagogical knowledge and
mastery of field related skills (Abide, 2021; Yaman, Bal Incebacak & Sarisan Tungag, 2022;
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Minott, 2022). Effective teacher characteristics are further classified under the subdimensions of
competence in subject knowledge, instructional skills, personality traits, and professional
development (Korkmaz, 2021). Within this study, teacher competencies are conceptualized
through the framework of Pedagogical Content Knowledge (PCK), which emphasizes teachers’
ability to integrate subject matter knowledge with appropriate pedagogical strategies in order to
support meaningful and inquiry based learning. Accordingly, teacher education programs should
comprehensively encompass the features identified in the literature to ensure the preparation of
qualified and effective teachers. Although teacher education policies vary across countries, there is
a common recognition that theoretical knowledge in vocational education must be applied in
practice; therefore, university instruction should be planned in alignment with classroom practice
(Goh, Canrius & Wong, 2020).

Recent international research increasingly emphasizes skills based teaching, inquiry oriented
learning, and competency driven teacher education as central components of effective teacher
training programs (Darling-Hammond et al., 2020; Voogt et al., 2022). Studies conducted after
2020 highlight the necessity of aligning pre service teacher education with contemporary
curriculum reforms, focusing on higher order thinking skills, inquiry processes, and evidence
based instructional practices (Tondeur et al., 2021). In parallel, recent needs analysis studies
underscore the importance of systematically identifying gaps between existing and expected
teacher competencies to inform the design of targeted and sustainable professional development
programs (Kaufman & Guerra-Lopez, 2013).

In 2024, Tiirkiye implemented the Tiirkiye Century Maarif Model (TCMM). This model directly
addresses the fundamental elements of curriculum development—aobjectives, content, instructional
situations, and assessment situations—and presents these stages in detail. As with all curricula,
knowledge is included among the objectives intended to be imparted to students. While multiple
definitions of knowledge exist in the literature, TCMM’s student centered orientation implies that
knowledge should be internalized and defined by students themselves. The model emphasizes that
knowledge should be understood by students rather than merely transmitted by teachers or
textbooks, which foregrounds the concept of skills within the model. In addition to knowledge and
skills, TCMM aims to cultivate competent and virtuous individuals. The content component
includes subject specific areas such as Mathematics, Physics, Chemistry, Biology, History,
Geography, Philosophy, Social Studies, and Science. Instructional situations incorporate
innovative teaching methods and techniques. Finally, assessment situations have been reshaped
under TCMM, expanding classical measurement tools with alternative and process oriented
assessment practices.

Figure 1

The Tiirkiye Century Education Model within the framework of the fundamental components of
the curriculum
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As illustrated in figure 1, the Tirkiye Century Education Model (TCMM) differs from its
predecessors through the innovative approach it introduces to the components of objectives,
instructional processes, and assessment. From this perspective, TCMM is not merely a process of
curriculum design; rather, it is a model that also articulates an educational philosophy aimed at
shaping society. TCMM is an education model that supports the multifaceted development of the
individual rather than focusing solely on academic achievement (Arslankara & Arslankara, 2024).
Its knowledge and skill centered instructional approach goes beyond traditional models that place
knowledge at the center, promoting student centered, active learning and emphasizing socio
emotional development. In this respect, TCMM aims for students to be producers rather than mere
consumers of knowledge (Sarigéz, 2023). The model’s integrated treatment of knowledge and
skills, the concurrent articulation of content and skill oriented statements in the construction of
learning outcomes, and the positioning of skills as tools through which students organize and
transform knowledge collectively underscore the central significance of the skills framework
introduced alongside the model. Within the skill classes, domain specific and conceptual skills are
used together with content when preparing learning outcomes. Conceptual skills are applicable
across domains and are particularly relevant for concept instruction within the model. Domain
specific skills are specific to a field and represent the direct skills expected to be developed in
students for that field.

Individuals educated within the system must be able to examine cause and effect relationships,
apply learned knowledge to new situations, and solve problems. To achieve these goals, educators
commonly aim to cultivate science literate and scientifically literate individuals (Karigsan, Bilican
& Senler, 2017). Encouraging students to ask questions, think critically, and solve problems
enables them to acquire skills they will need throughout life (Branch & Solowan, 2003). The
primary approach of science curricula is inquiry based learning (MoNE, 2017). The rationale for
adopting this approach is supported by national and international studies indicating that inquiry is
of great importance in science learning environments and that science learning should occur
through inquiry (Cetin & Ozdemir, 2018; Perry & Richardson, 2001; Bel, Urhahne, Schanze &
Ploetzner, 2010). During inquiry, students ask questions, conduct investigations, and analyze
information to transform data into useful knowledge (Perry & Richardson, 2001; Rushton, Lotter
& Singer, 2011). For these processes to be implemented effectively in classroom settings, teachers
bear significant responsibilities; foremost among these is that teachers must possess the skills
necessary to conduct inquiry based instruction (Zion & Mendelovici, 2012).

Scientific inquiry comprises activities through which students develop ideas about scientific
thinking and how scientific investigations are conducted. Students capable of scientific inquiry
acquire the skills necessary to conduct scientific research (Senler, 2014). The National Research
Council (1996, 2000) lists these skills as follows:

e Identifying questions; designing and conducting scientific investigations.

e Using appropriate tools for data collection, analysis, interpretation, and performing
calculations.

e Constructing scientific explanations based on evidence.

e Recognizing and analyzing alternative explanations.
e Connecting scientific arguments.

Research indicates that teachers often favor teacher centered practices over inquiry based
instruction in classroom settings (Asay & Orgill, 2010; Bayir & Kdseoglu, 2013; Mansur, 2015;
Kaya & Yilmaz, 2016). International studies similarly report that teachers frequently fail to guide
students toward exploratory scientific questioning, do not implement activities requiring
experimental or manual skills, do not foster argumentation, and do not enable students to collect
and analyze data (Lee, Hart, Cuevas & Enders, 2004; Rushton et al., 2011). Primary reason
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include teachers’ perceived inadequacy in preparing and implementing classroom activities and
the perception that preparation and implementation are time and labor intensive tasks (Lougrahn,
2006). Therefore, teacher education programs should provide experiences that prepare pre service
teachers to understand the nature of inquiry, to conduct inquiry themselves, and to design learning
environments in which their students can engage in inquiry.

Because inquiry based learning is a student centered approach focused on questioning, critical
thinking, and problem solving, it enables students to develop skills they will need throughout life
(Branch & Solowan, 2003). TCMM also includes decision making, problem solving, and critical
thinking among higher order thinking skills. The alignment between inquiry and TCMM’s higher
order thinking skills highlights the model’s emphasis on scientific inquiry. TCMM expects
students to follow scientific processes, perform evidence based analyses, interpret events, and
express conclusions. In this context, the Science Field Skills (SFS) within TCMM gain importance
(MEB, 2024a). SFS consist of 13 distinct domain specific science skills and their process

components; these skills are illustrated in table 1.

Table 1

Science field skills and process components

1.Scientific Observation Skill
Identifying characteristics
Collecting and recording data
Explaining data

2.Classification Skill
Identifying characteristics and/or
determining variables

Sorting based on characteristics
Grouping

Labeling

3.Prediction Based on Scientific
Observation Skill

Formulating predictions based on prior
knowledge and experience

Comparing predictions that are based
on observation and those that are not
Justifying predictions using
observational data

Making predictions about unobserved
situations

Questioning the validity of predictions

4.Prediction Based on Scientific
Data Skill

Formulating predictions based on data
or information

Comparing data-based and non-data-
based predictions

Making calculations and predictions

5.0perational Definition Skill
Defining characteristics

Making measurements

Making definitions appropriate to the
purpose

6.Hypothesis Formulation Skill
Identifying the problem
Determining independent and
dependent variables

Identifying variables

Controlling variables

Proposing hypotheses

7.Experimentation Skill
Designing experiments
Conducting experiments and
analyzing data

8.Scientific Inference Skill
Identifying characteristics
Collecting and recording data
Interpreting and evaluating data

9.Scientific Modeling Skill
Proposing models for explanations
Revising models based on new
evidence

10.Inductive Reasoning Skill
Identifying patterns
Making generalizations

11.Deductive Reasoning Skill
Formulating and testing hypotheses
based on theoretical foundations
Using valid hypotheses to explain
new situations

12.Evidence Utilization Skill
Collecting and recording data
Organizing data into sets
Making data-based explanations

13.Scientific Inquiry SkKill
Identifying questions or problems
Developing models to answer/solve
problems

Planning and conducting research
Analyzing and interpreting data
Producing explanations and
solutions based on evidence
Evaluating and sharing information
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Table 1 shows that the acquisition of domain specific skills involves interwoven processes and
that the fulfillment of subskills is obligatory. This interdependent, holistic structure necessitates
the definition of process components alongside domain skills. Providing detailed descriptions of
skills is important for the effective implementation of teaching learning practices and for the
collection of learning evidence (assessment) (Yildirnm & Caligkan, 2024). For example, the
process components of the scientific observation domain skill include: describing qualities,
collecting and recording data, and explaining data. Students’ attainment of scientific observation
depends on their ability to perform these three sub processes in sequence. This assumption also
shapes teaching learning practices. Teachers should design activities that sequentially address
these three processes when planning lessons.

When examined in a comparative perspective, the Science Field Skills defined in the Tiirkiye
Century Maarif Model show strong alignment with internationally recognized frameworks such as
the Next Generation Science Standards (NGSS), PISA scientific literacy framework, and major
21st century skills initiatives. Similar to NGSS, TCMM emphasizes scientific inquiry practices
including hypothesis formulation, experimentation, data analysis, and evidence based explanation.
Likewise, the focus on reasoning, modeling, and evidence utilization corresponds with the core
competencies assessed within the PISA scientific literacy framework, particularly in relation to
explaining phenomena scientifically and interpreting data. From a broader perspective, these skills
are also consistent with 21st century skills initiatives that prioritize critical thinking, problem
solving, and inquiry oriented learning, indicating that the Science Field Skills represent a
nationally contextualized articulation of globally shared science education priorities.

Considering the structure of TCMM, the skills framework, and the technical characteristics of
science field skills, there is a clear need to plan a training program for pre service teachers. The
aim of this study is to determine the needs for a training program to be developed for pre service
science teachers. Accordingly, the present study adopts Kaufman’s Needs Assessment Model as
its theoretical framework for needs analysis, focusing on identifying gaps between pre service
science teachers’ existing competencies and the competencies required for the effective
implementation of Science Field Skills within the Tiirkiye Century Maarif Model. In line with this
aim, the following sub problems were addressed:

1. What are pre service teachers’ levels of knowledge regarding the Science Field Skills
defined in the Tiirkiye Century Maarif Model?

2. What are pre service teachers’ levels of knowledge regarding the process components of
the Science Field Skills defined in TCMM?

3. What are pre service teachers’ views on the necessity of training in Science Field Skills?

4. Are there courses in the science teacher education program related to Science Field
Skills? If so, what are pre service teachers’ views on the adequacy of the
theoretical/practical components of these courses?

5. What recommendations do pre service teachers propose regarding the planned Science
Field Skills training?
Methodology
Research Design

This study employed the case study strategy, one of the qualitative research methods. Case studies
are frequently used in social sciences such as education, sociology, and psychology (Ceylan Capar
& Ceylan, 2022). A case study investigates and describes a phenomenon within its real life context
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(Yin, 2013). During such an inquiry, a holistic perspective is adopted because the phenomenon
may be influenced by various contextual factors (Ekiz, 2003). In line with Yin’s (2013) typology,
this study was designed as a holistic single-case study, as it focused on a single bounded system
consisting of pre service science teachers enrolled in one science teacher education program. The
case was examined as a whole without defining embedded subunits.

Study Group

The sample for this study consisted of pre service science teachers enrolled in the 2nd and 3rd
years of a science teacher education program at a university in Tiirkiye. Announcements were
made in course groups, and participants were invited to complete the opinion form in the
researchers’ office. Participation was voluntary. The study group was selected using convenience
sampling, as the participants were pre service science teachers who were readily accessible to the
researchers and met the inclusion criteria of being enrolled in the 2nd or 3rd year of the science
teacher education program. Table 2 presents participants’ gender, grade level, and prior
participation in TCMM related activities.

Table 2
Participant information

Variable f %

Gender Female 25 78

Male 7 22

Grade level 2nd year 12 38

3rd year 20 62

Have you participated in any TCMM- Yes 3 9

ivity?
related activity’ No 29 91

As presented in Table 2, the study sample consisted of 32 pre-service science teachers. The
majority of the participants were female (78%), while male participants accounted for 32% of the
sample. In terms of academic standing, 62% of the pre-service teachers were enrolled in their third
year of study, whereas 38% were in their second year. Regarding prior experience with TYMM-
related activities, only three participants reported having previously taken part in such an activity,
which they identified as an academic seminar.

The number of participants was determined based on the scope and design of the study. As a
holistic single-case study, the aim was not statistical generalization but an in depth exploration of
pre service science teachers’ views within a specific educational context. Data were collected from
all pre service science teachers who volunteered and met the inclusion criteria during the data
collection period, resulting in a total of 32 participants. This sample size was considered sufficient
to obtain rich and meaningful qualitative data relevant to the research purpose.

Data Collection Instrument

The —Needs Analysis — Opinion Form on Science Field Skillsl (SFS OF) was developed by the
researchers to determine pre service science teachers’ knowledge levels, perceptions, and training
needs regarding the Science Field Skills defined in the Tiirkiye Century Maarif Model (Appendix
1). The development of the instrument followed a systematic, multi stage process.

In the first stage, an item pool was created based on the research questions of the study, the
structure and process components of the Science Field Skills framework, and relevant literature on
skills based science education and needs analysis. The initial pool aimed to comprehensively
capture participants’ views on both domain specific skills and their associated process components

37



Needs analysis study on science field skills training for pre-service teachers
In the second stage, the draft form was reviewed by two faculty members specializing in science
education, both holding doctoral degrees and having professional experience in teacher education
and curriculum studies. One of the experts was an associate professor, and the other was an
assistant professor, each working at different universities. The experts evaluated the items using
criteria such as content relevance to Science Field Skills, alignment with the research purpose,
clarity and comprehensibility of the wording, and appropriateness for pre service science teachers.

Based on the experts’ feedback, revisions were made to improve the clarity of expressions,
eliminate ambiguous or overlapping items, and enhance the overall coherence of the form.
Following this revision process, the instrument was finalized and converted into an online format
using Google Forms for data collection. The final version of the SFS OF consisted of open ended
questions addressing the research aims, along with a section collecting participants’ demographic
information. As the instrument was designed for an exploratory qualitative needs analysis, a pilot
implementation and statistical reliability analysis were not conducted.

Data Collection Procedure

Information about the study was shared in 2nd and 3rd year science education courses and in
related social media groups. Participants were invited to the researchers’ office to complete the
form voluntarily. Thirty two pre service teachers whose personal information matched the study
criteria came to the researchers’ office and completed the form. While completing the form,
participants engaged in interviews with the researchers and recorded their responses in detail. In
accordance with Yin’s (2013) principles of case study research, triangulation was supported
through the use of multiple sources of evidence, including participants’ written responses,
demographic information, and researchers’ field notes taken during the data collection process. In
addition, a clear chain of evidence was maintained by systematically linking the research
questions, data collection instrument, analytical procedures, and reported findings.

Data Analysis

Content analysis was employed to analyze the qualitative data obtained from the opinion forms.
The analysis process followed a systematic and iterative procedure. First, all responses were read
repeatedly by both researchers to gain familiarity with the data.

In the second stage, open coding was conducted independently by the researchers, during which
meaningful units related to Science Field Skills, their process components, and training needs
were identified and labeled. Following independent coding, the researchers compared their codes
and discussed similarities and differences. Through this process, a consensus was reached, and a
common coding scheme was established.

In the third stage, related codes were grouped into categories, which were then organized under
broader themes aligned with the research questions. Throughout the analysis, constant comparison
was used to ensure consistency across categories and themes.

To enhance the trustworthiness of the analysis, researcher triangulation was applied by involving
two independent coders, and representative direct quotations from participants were included in
the findings section. In addition, frequencies of certain codes were calculated and reported
descriptively where appropriate to support the qualitative findings.

Findings

In this section, the findings related to the research questions are presented in tabular form, followed
by a detailed explanation of the results.

38



Needs analysis study on science field skills training for pre-service teachers

1. What are pre service teachers’ levels of knowledge regarding the Science Field Skills
defined in the Tirkiye Century Maarif Model?

To determine participants’ knowledge levels regarding the Science Field Skills defined in TCMM,
the following question was asked: —What is your level of knowledge regarding the Science Field
Skills defined in the Tiirkiye Century Maarif Model? Please select one of the options below and
explain. Participants first selected one of the options (—I have knowledge, —I have very little
knowledge, —I have no knowledgel) and then provided explanations. Table 3 summarizes
participants’ responses.

Table 3

Pre service teachers’ knowledge levels regarding science field skills

f % Explanation

*In our courses the 2024 TCMM curricula were
introduced and compared with the 2018 curriculum
*| have information about skills, values, etc.

*| know there are 13 domain skills.

*To provide students with knowledge and skills

*| have only heard of it

19 59 *| have limited knowledge such as that skills

I have knowledge 6 19

I have very little

knowledge and values are combined *Bilgim var ama
yeterli mi, bilemiyorum.
I have no knowledge 7 22 * | have no knowledge at all

According to table 3, pre service science teachers’ knowledge levels regarding the Science Field
Skills defined in the Tiirkiye Century Maarif Model were generally limited. While only six
participants (19%) reported that they had knowledge of the Science Field Skills, the majority of
the participants indicated either having very little knowledge (59%) or no knowledge at all (22%).
Participants who reported having knowledge stated that this information was mainly acquired
through coursework or participation in academic seminars, whereas those reporting very limited
knowledge emphasized brief or superficial exposure to the model during their courses. These
findings indicate that most pre service science teachers lack sufficient and systematic knowledge
of the Science Field Skills, highlighting a clear need for structured training aligned with the
requirements of the Tiirkiye Century Maarif Model.

2. What are pre service teachers’ levels of knowledge regarding the process components of
the Science Field Skills defined in TCMM?

To determine participants’ knowledge levels regarding the process components of the Science
Field Skills, the following question was asked: —What is your level of knowledge regarding the
process components of the Science Field Skills defined in the Tiirkiye Century Maarif Model?
Please select one of the options below and explain. Participants selected one of the options (—I
have knowledge, —I have very little knowledge, —I have no knowledge) and provided
explanations. Table 4 summarizes participants’ responses.

Table 4

Pre service teachers’ knowledge levels regarding process components of science field skills

f % Explanation
*Domain skills include process components
I have knowledge 4 13 *Process components are included in the outcomes.

*There is a process-oriented progression and the
| have very little 16 50 student must engage with and structure the topic
knowledge *Students consolidate knowledge through experiments
and observations.
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I have no knowledge 12 37 *1 have no knowledge at all.

According to table 4, pre service science teachers’ knowledge levels regarding the process
components of the Science Field Skills defined in the Tiirkiye Century Maarif Model were notably
limited. Only four participants (13%) reported that they had knowledge of the process
components, whereas half of the participants (50%) indicated having very little knowledge and a
substantial proportion (37%) reported having no knowledge at all. Participants who selected the
option —I have knowledgel emphasized that domain specific skills include process components
and that these components are embedded within learning outcomes. In contrast, those reporting
very limited knowledge referred to general statements about process oriented instruction,
indicating a superficial understanding of the concept. These findings suggest that pre service
teachers’ awareness of process components is largely insufficient, which may hinder the effective
planning and implementation of skill based and inquiry oriented science instruction as envisioned
by the TCMM.

3. What are pre service teachers’ views on the necessity of training in Science Field Skills?

To determine participants’ views on the necessity of SFS training, the following question was
asked: —How do you think the gains you would obtain from Science Field Skills training would
contribute to your individual development, professional development, and societal development
within the framework of science teacher education? Participants provided explanations for
individual, professional, and societal contributions. Table 5 summarizes their views.

Table 5

Participants’ views on the necessity of science field skills training

f % Explanation

*1 think it will deepen my subject knowledge
Developing subject 9 28 *1 will be able to convey knowledge more
knowledge effectively.

*It will enable broader thinking
7 22 *it will help me think more analytically
about events.

Individual

development Developing personal

perspective

*Bilimsel diisiinme ve problem ¢6zme
5 16 becerilerimi gelistirir.
*Becerilerimi kesfetme konusunda etki eder.

Development of personal skills

No opinion 11 34

*1t will enable me to become a more
competent teacher

*jt will increase my knowledge and
equipment in science.

Enhancing competence 12 38

Professional *It will enable better and more lasting
development instruction
Effective teaching 9 28 *| can create a planned and programmatic
roadmap for teaching
*We will become teachers who strive to
improve and teach well.

No opinion 11 34

*We can advance scientifically as a society

*it can foster scientific ethics and academic
Scientific advancement 8 25 integrity

*it can improve society’s perspective on

Societal science.

development *1t can spread a culture of critical thinking

Critical thinking 5 16 and contribute to sustainable development,
technology, and innovation.

Improvement in social relations 3 9 * |t increases social relations.
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No opinion 16 50

Table 5 presents pre service science teachers’ views on the necessity of training related to the
Science Field Skills. The findings indicate that participants primarily emphasized the importance
of such training for professional development, particularly in terms of enhancing teaching
competence (38%) and supporting effective teaching practices (28%). In addition, a considerable
number of participants highlighted individual development, noting that Science Field Skills
training could contribute to the development of subject knowledge (28%), personal perspectives
(22%), and personal skills (16%).

Although fewer participants referred to societal development, some participants emphasized the
role of Science Field Skills training in promoting scientific advancement (25%), critical thinking
(16%), and social relations (9%). The relatively high proportion of participants who expressed no
opinion in the societal development category suggests that pre service teachers may perceive the
benefits of Science Field Skills training primarily at the individual and professional levels rather
than at a broader societal level. Overall, these findings demonstrate that pre service teachers view
Science Field Skills training as necessary, particularly for improving their professional
competence and instructional effectiveness.

4. Are there courses in the science teacher education program related to Science Field
Skills? If so, what are pre service teachers’ views on the adequacy of the
theoretical/practical components of these courses?

To determine whether participants had taken courses related to Science Field Skills and their
views on the adequacy of theoretical/practical components, the following question was asked:
“Are there courses in the science teacher education program related to Science Field Skills? If so,
what are your views on the adequacy of the theoretical/practical components of these courses?”
Table 6 summarizes participants’ responses.

Table 6
Courses related to science field skills and perceived adequacy

Level of Proficiency
Adequate Moderate  Inadequate
% f % f % f %

Approaches to Science Learning

f
and Teaching 6 18 4 12 1 3 1 3
| took Science Teaching 5 16 3 10 1 3 1 3
courses Science Curriculum 4 13 4 13
Materl_al Design in Science 1 3 1 3
Teaching
I did not take courses 16 50

Table 6 presents pre service science teachers’ experiences with courses related to Science Field
Skills and their views on the adequacy of the theoretical and practical components of these
courses. According to the findings, half of the participants (50%) reported that they had taken at
least one course related to Science Field Skills, most commonly Approaches to Science Learning
and Teaching, Science Teaching, Science Curriculum, and Material Design in Science Teaching.

Among the participants who had taken these courses, perceptions of adequacy varied across
courses. While some participants evaluated the theoretical and practical components as adequate,
others rated them as moderate or inadequate, indicating inconsistencies in how Science Field
Skills are addressed within the teacher education curriculum. Notably, relatively few participants
reported a high level of proficiency gained from these courses, suggesting that exposure to Science
Field Skills may be limited or implicit rather than systematic.
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In addition, the fact that half of the participants had not taken any courses explicitly related to
Science Field Skills highlights a significant gap in the science teacher education program.
Participants’ statements further indicate that although certain courses were perceived as beneficial,
the extent to which Science Field Skills were explicitly emphasized and reinforced varied
depending on instructional practices. Overall, these findings suggest that existing courses may not
sufficiently or consistently support the development of Science Field Skills, underscoring the need
for structured and explicit training aligned with the Tiirkiye Century Maarif Model.

The participants’ statements are presented below:

“We focused sufficiently on the curriculum during the course and examined it in
detail; however, since I did not review it afterwards, not much comes to mind.”

“Primarily because our instructor was an excellent role model, the course was
very engaging and beneficial for me; however, under different circumstances, |
might have found it boring.I am not entirely sure.”

5. What recommendations do pre service teachers propose regarding the planned Science
Field Skills training?

In order to determine the views of the participating pre-service teachers regarding the scope of
Science Field Skillseducation, the question —What suggestions do pre-service teachers wish to
express regarding the planned implementation of Science Field Skillseducation?l was addressed.
The views of the pre-service teachers are presented in table 7.

Table 7

Pre-service teachers’ views on the scope of science field skills education

f* %

Should be related to daily life 10 25

Should be practice-based 8 20

. . Should enhance subject-matter knowledge 7 18
Comseﬂt“(;fESdCJig,g%:'eld Should include instructional methods 6 15
Should include design-based activities 5 12

Should include a skill-oriented assessment

process 4 10
*Since the pre-service teachers provided suggestions in more than one category, the total frequency exceeds
the number of participants

Table 7 presents pre service science teachers’ views on the scope of Science Field Skills education
and their suggestions regarding the planned implementation of such training. As shown in the
table, the most frequently emphasized suggestions were that Science Field Skills education should
be related to daily life (25%) and practice based (20%). Participants also highlighted the
importance of enhancing subject matter knowledge (18%) and incorporating instructional methods
(15%) and design based activities (12%) into the training process.

In addition, some participants emphasized the inclusion of a skill oriented assessment process
(10%), indicating an awareness that assessment practices should align with skill based instruction.
Taken together, these findings suggest that pre service teachers expect Science Field Skills
education to be authentic, application oriented, and methodologically rich, rather than limited to
theoretical content. This expectation reflects a preference for training programs that integrate real
life contexts, active learning approaches, and assessment practices aligned with the skill based
structure of the Tiirkiye Century Maarif Model.
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Conclusion and Discussion

In this study, pre-service science teachers’ levels of knowledge regarding the Science Field Skills
(SFS) developed within the scope of the Tiirkiye Century Education Model (TCEM), their
awareness of the process components of these skills, their perceptions of the adequacy of the
current teacher education program, and their views on education related to SFS were examined.
The findings revealed that the majority of pre-service teachers had limited knowledge of SFS and
their process components. However, they believed that education focused on SFS would provide
significant contributions at the individual, professional, and societal levels.

While a small proportion of pre-service teachers reported having sufficient knowledge of science
subject-specific skills, the majority selected the options —I have very limited knowledgel or —I
have no knowledge.l This finding indicates that although TCEM was officially implemented in
2024, the model particularly subject-specific skills has not yet been sufficiently and systematically
addressed within teacher education programs. Similarly, the low level of knowledge regarding the
process components of subject-specific skills suggests that skill-based instruction remains largely
at a conceptual level, with insufficient development of practical implementation and process
awareness. The literature emphasizes that one of the main reasons teachers struggle to implement
inquiry-based and skill-oriented instruction in classroom settings is their lack of knowledge and
experience in these areas (Asay & Orgill, 2010; Bayir & Kdseoglu, 2013; Mansur, 2015; Kaya &
Yilmaz, 2016).

In terms of individual development, pre-service teachers stated that education in Science Field
Skills would contribute to deepening subject-matter knowledge and enhancing analytical and
critical thinking skills. This finding aligns with the TCEM approach, which positions learners not
merely as consumers of knowledge but as producers of knowledge (Sarigéz, 2023; Arslankara &
Arslankara, 2024). Moreover, this emphasis on individual skill development is consistent with
studies demonstrating that inquiry-based learning enhances students’ problem-solving and critical
thinking skills (Branch & Solowan, 2003; Perry & Richardson, 2001).

Regarding professional development, a large proportion of pre-service teachers indicated that SFS
education would enable them to become more competent and effective teachers. This finding is
consistent with studies highlighting subject-matter knowledge, instructional skills, and continuous
professional development as key determinants of teacher quality (Korkmaz, 2021; Minott, 2022;
Yaman, Bal-Incebacak, & Sarisan-Tungag, 2022). Pre-service teachers’ expectations of effective
teaching also support research emphasizing the need for teacher education programs to establish a
strong connection between theoretical knowledge and classroom practice (Goh, Canrinus, &
Wong, 2020; Lougrahn, 2006).

From a societal development perspective, pre-service teachers stated that SFS education would
support scientific advancement, promote a culture of critical thinking, and positively influence
society’s perception of science. This finding aligns with the holistic approach of TCEM, which
aims not only to improve academic achievement but also to cultivate virtuous, competent, and
socially responsible individuals (Yildirnm & Caliskan, 2024). Considering that fostering
scientifically literate individuals is a common goal of education systems worldwide (Karisan,
Bilican, & Senler, 2017), the awareness demonstrated by pre-service teachers can be regarded as a
significant finding.

The limited number of pre-service teachers who had taken courses related to SFS within teacher
education programs, along with the fact that most of these courses were evaluated as —moderatel
or —inadequate,l indicates that current programs are insufficient in supporting the skill-based
structure of TCEM. This finding is consistent with national and international studies reporting that
teachers face challenges in transferring inquiry-based and skill-oriented instructional
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practices into classroom environments (Lee et al.,, 2004; Rushton et al., 2011; Zion &
Mendelovici, 2012).

Finally, an examination of pre-service teachers’ suggestions reveals that their expectations
regarding SFS education center on a structure that is related to daily life, practice-based, design-
oriented, and includes skill-focused assessment and evaluation processes. This finding
demonstrates a strong alignment with TCEM’s learning—teaching and assessment philosophy and
suggests that pre-service teachers have intuitively internalized the underlying principles of the
model (MEB, 2024a; MEB, 2024b).

Recommendations

Based on the findings of the study, the following recommendations are proposed:

Recommendations for teacher education programs:

Mandatory and practice-oriented courses that directly address the Tiirkiye Century
Education Model (TCEM) and Science Field Skills(SFS) should be incorporated into
undergraduate science teacher education programs.

Existing course contents should be restructured to explicitly include subject-specific
skills and their process components.

Applied learning environments should be created within courses to enable pre-service
teachers to design and implement skill-based activities.

Recommendations for practitioners (academicians and teachers):

SFS education for pre-service teachers should be conducted through real-life problem
situations and inquiry-based scientific activities.

Greater emphasis should be placed on contemporary instructional approaches such as
design-based learning, inquiry-based learning, and argumentation.

The use of skill-oriented assessment and evaluation tools (e.g., performance tasks,
rubrics, and process-based assessment) should be expanded.

Recommendations for policymakers:

To strengthen the teacher education dimension of TCEM, coordinated program
development initiatives should be carried out between universities and the Ministry of
National Education.

Standardized and sustainable training programs focusing on Science Field Skillsshould be
planned for both pre-service and in-service teacher education.

Recommendations for future research:

Experimental and quasi-experimental studies should be conducted to examine the
effectiveness of educational programs developed for Science Subject-Specific Skills.

The generalizability of findings should be enhanced through comparative studies
involving different universities and various teacher education fields.

Mixed-methods research should be undertaken to investigate the relationships among pre-
service teachers’ attitudes toward SFS, self-efficacy, and classroom implementation
skills.
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Appendix 1

FEN BILIMLERI ALAN BECERILER{ EGITiMi GELISTIRILMEYE YONELIK HTIYAC ANALiZi- GORUS
FORMU

Degerli 6gretmen adayzi;

Tiirkiye Yiizyili Maarif Modeli kapsaminda fen bilimleri dersi 6gretim programi hazirlanmis ve 2024 yilindan itibaren
Tiirkiye’deki ilkdgretim diizeyindeki okullarda uygulanmaya baglanmistir. Hazirlanan 6gretim programinda fen
bilimleri alan becerileri ve siire¢ bilesenleri yer almaktadir. Beceriler ve silire¢ becerilerinin dgretmen adaylarina
kazandirilmasi, 6gretmen adaylarinin ihtiya¢ duyacaklari konularin belirlenmesi amaciyla Fen Bilimleri Alan
Becerilerini gelistirmeye yonelik ihtiya¢ analizi ¢calismasi yapilmaktadir. Bu goriis formunda 5 adet agik uglu soru
bulunmaktadir. Sorulara igtenlikle vereceginiz cevaplar ¢alismanin gegerligi agisindan 6nemlidir. Kisisel bilgileriniz
calismanin hi¢bir yerinde kullanilmayacaktir. Caligmaya katilimmizdan dolay: tesekkiir ederiz.

Dog. Dr. Ali CETIN Ars. Gor. Halil SOMUNCU,

1. Tirkiye Yiizyilt Maarif Modelinde tanimlanan fen bilimleri alan becerileri hakkindaki bilgi
diizeyiniz nedir? Asagidaki se¢encklerden birini segerek agiklayiniz.

Bilgim var Aciklaymiz:
Cok az bilgim var Agiklayiniz:
Hig bilgim yok

2. Tirkiye Yiizyili Maarif Modelinde tanimlanan fen bilimleri alan becerilerinin siire¢ bilesenleri yonelik
bilgi diizeyiniz nedir? Asagidaki segencklerden birini secerek aciklayiniz.

Bilgim var Aciklaymiz:
Cok az bilgim var Agiklayiniz:
Hig bilgim yok

3. Fen Bilimleri Alan Becerileri egitimi kapsaminda edineceginiz kazanimlarin fen bilgisi dgretmenligi
cercevesinde bireysel gelisiminize, mesleki gelisiminize ve toplumsal gelisime nasil katki saglayacagini
diistintiyorsunuz?|

Bireysel Geligiminize
Faydalari
Mesleki Gelisiminize
Faydalar

Aciklayiniz:

Agciklayimiz:

Toplumsal Gelisime

Faydalari Agiklaymiz:

Fikrim yok

4. Fen Bilgisi 6gretmenlik programinda fen bilimleri alan becerilerine iligkin alinan ders var m1? Varsa
bu kapsamdaki teorik/uygulama ¢aligmalarinin yeterliligi hakkinda goriisleri nelerdir?

Alinan dersin adi: ,
Ders aldim
Alman dersin yeterligine iligkin goriisler:

Ders almadim
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Gergeklestirilmesi planlanan Fen Bilimleri Alan Becerileri egitimi kapsaminda almak istediginiz
egitime yonelik asagidaki hususlarda onerilerinizi belirtiniz.

Fen Bilimleri Alan Becerileri egitimi kapsaminda 6zellikle hangi hususlara yonelik egitim almak/
bilgi edinme istiyorsunuz?

Fen Bilimleri Alan Becerileri egitimi kapsaminda hangi konu basligi/igerik ¢ergevesinde bilgi verilmesini
Onerirsiniz?

Fen Bilimleri Alan Becerileri egitimi kapsaminda uygulamaya doniik hangi 6grenme-6gretme siireglerinin
yiiriitiilmesini 6nerirsiniz?

Fen Bilimleri Alan Becerileri egitimi kapsaminda hangi siire¢ ve sonug degerlendirmesi yapilmasin
Onerirsiniz?
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