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Science Teachers' Views on Design-Skill Workshops: A Phenomenological Study?
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This study investigated science teachers’ views on design-skill workshops (DSWs).

The study adopted a phenomenological research design. The sample consisted of Accepted:

25 science teachers recruited using purposive convenience sampling. Data were 16 December 2021
analyzed using content analysis. Participants stated that DSWs promoted

permanent and concrete learning by living and doing. They noted that they

performed STEM activities and experiments during DSWSs. They also added that Keywords

DSWs were beneficial for both teachers and students. However, they remarked that  Design-skill workshops,
they experienced some problems during DSWs and made recommendations about  Science teacher,

them. Suggestions were made for future research based on the results. Future Phenomenology,
studies should employ mixed designs and data diversification to elicit detailed View,

information on DSWs.
Introduction

Advances in science have wrought significant
changes in every aspect of life, ranging from
health to economy to agriculture to education,
etc. (Alkayis, 2020; Yesilorman & Kog, 2014).
Recent educational developments have ushered
in a new era where individuals are expected to
develop various skills and qualifications (Okal
et al., 2020). This paradigm change has paved
the way for novel approaches, one of which is
STEM education (Akgiill & Yildirim, 2018;
Arslan & Yildirim, 2020).

STEM education integrates science,
technology, engineering, and mathematics and
relates them to everyday life (Yildirim, 2020a).
STEM education combines scientific and
mathematical knowledge with engineering
design processes to create products (Yildirim et
al., 2021). STEM education aims to stimulate
creativity and help students develop problem-
solving, critical thinking, and design skills
(Avci et al., 2021; Karalar et al., 2021). Many
countries have integrated STEM into their
education systems (Cakir et al., 2019). Turkey's
Education Vision 2023 also underlines the
importance of 21%-century and design skills
(Giiles & Kiling, 2020). Therefore, the Turkish
education system has focused on design-skill
workshops (DSWs).

Design-skill ~ workshops integrate
theory with practice (Giilhan, 2021) and help

students learn new things and develop new
skills. Teachers play a vital role in this process
because they are the ones who are primarily
responsible for teaching in class (Karademir &
Yildirim, 2021; Tiirk et al., 2018;). Therefore,
they are also responsible for putting on DSWs.
How well teachers hold DSWs depends on how
much experience and knowledge they have of
them (Yildirim, 2020b). Experience and
knowledge are directly related to self-efficacy
(Bandura, 1993). Teachers with self-efficacy in
DSWs are likely to run them more effectively
(Aykan & Yildirnm, 2021). Therefore, we
should identify what teachers think about
DSWs. However, there is limited research on
teachers’ views of DSWs (Giiles & Kiling,
2020; Giilhan, 2021). Therefore, this study
aimed to determine science teachers’ views on
DSWs. The main research question was, “What
do science teachers think about DSWs?”

Method
Research model

This study adopted a phenomenological
research design to unveil science teachers’
views of DSWs objectively, wvalidly, and
reliably. Researchers employ
phenomenological research designs to collect
detailed information from people who have
experiences with a phenomenon or event
(Yildirim & Simsek, 2011).
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Research sample

The sample consisted of 25 science teachers
recruited using  purposive  convenience
sampling, a non-probability sampling method.
Researchers use convenience sampling to
recruit people who are available or volunteer or

Table 1.
Demographic characteristics

are willing to participate in the research study
(Yildirnm, & Simsek, 2011). Convenience
sampling is a time- and cost-efficient method by
which researchers select participants most
suited to the research purpose (Patton, 2002).
For confidentiality, participants and parents
were assigned pseudonyms (K1, K2, etc.).

Theme Categories

Code

Gender

Woman 0

Man

Age (year)

20-25
26-35
36-45

3

Demaographic Characteristics ~ School type

Public
Private

7

Work  experience

(year)

1-4
5-10
11-17
18-25
26-35

5

f
2
5
6
1
4
46-54 2
1
8
1
5
2
1
2

Data Collection Tools

Design-skill workshop interview questionnaire
(DSWIQ)

Semi-structured interviews were conducted
with participants to determine their views of
DSWs. The data were collected using the semi-
structured Design-Skill Workshop Interview
Questionnaire (DSWIQ) developed by the
researcher. The instrument consisted of six
intelligible and open-ended questions. Two
experts checked the questionnaire for
intelligibility and relevance. The questionnaire
was revised based on their feedback. A pilot
study was conducted with three science
teachers. The questionnaire was finalized based
on their feedback.

Data analysis

The data were analyzed using content analysis.
The interviews were recorded and transcribed.
Themes, categories, and codes were developed.
The findings were interpreted based on the
themes, categories, and codes. Two experts
coded the data and developed themes,
categories, and codes separately. They
identified the parts on which they agreed and
disagreed during coding and discussed those on
which they disagreed until they reached a
consensus. Afterward, interrater reliability was
calculated (Miles et al., 2014), which was 80%.

Results
This section addressed the participants’
responses and presented the findings in tables

and models.

Participants’ views of the importance of DSWs
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Table 2.
Participants’ views of the importance of DSWs

Theme Codes

Learning by doing and living (n=6)

Helping students develop life skills (n=5)

Creativity (n=4)

Cognitive development (n=4)

Psychomotor development (n=4)

Different types of intelligence (n=4)

Professional development (n=3)

Imagination (n=3)

Problem-solving skill (n=2)

Interesting (n=3)

Innovative (n=3)

The Importance of DSWs

Concrete thinking (n=2)

Learning retention (n=2)

Helping students adapt to school (h=1)

Interdisciplinarity (n=1)

Participants gave different responses to the
importance of DSWs. They stated that DSWs
stimulated creativity, promoted learning by
doing and living, and helped students develop
cognitive and motor skills. The following are
guotes from participants:

K1: | think that design-skill workshops
encourage students to research and
guestion things by contributing to novel
education approaches.

K2: There should be more DSWs because
they help students put their knowledge
into practice in everyday life and turn it
into creative products, so DSWs should
be encouraged.

K3: | think that DSWs have positive
effects; like they help students develop
engineering skills, do research, and
question things.

Design-skill workshop activities

Table 3.
Participants’ views of DSW activities
Theme Codes
DSW Activities Encouraging students to conduct experiments

(n=7)

Robotic coding activities (n=3)

Scientific studies (n=2)

STEM activities (n=2)

Three-dimensional designs (n=2)

Virtual reality (n=2)

Creating models (n=1)

Participants noted that they conducted various
activities during DSWSs. They remarked that
design-skill workshops involved students in
robotic coding activities and encouraged them
to conduct experiments and scientific and
STEM activities. The following are quotes from
participants:

K3: | choose activities that are related to
STEM teaching.

K4: | choose activities that help students
do science experiments, design things,
and get to know themselves.

K5: Robotic coding, experiments.

The contribution of DSWs to students
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Table 4.
The contribution of DSWs to students

Theme Codes

Increasing motivation (n=5)

Academic confidence (n=5)

Learning retention (n=5)

Creativity (n=5)

Helping students discover their interests (n=4)

Exchange of information (n=4)

The Contribution of DSWSs to Students ~ Concrete learning (n=3)

Problem-solving skill (n=2)

Discovery (n=2)

Responsibility (n=2)

Sympathy skills (n=1)

Critical thinking skills (n=1)

Process-focused (n=1)

Participants gave different responses to the
question about the contribution of DSWs to
students. They stated that DSWs promoted
learning retention, stimulated creativity,
increased motivation, and helped students build
academic confidence and develop problem-
solving and critical thinking skills. The
following are quotes from participants:

K1: I think DSWs encourage students to
focus on the process rather than the
result. Such workshops promote peer
learning because they allow students to
share their opinions in front of others. |

Table 5.

also think that DSWs help students
develop a sense of responsibility.

K6: I've realized that DSWs help students
build academic confidence, socialize
with peers, and understand topics
through practice.

K7: Design-skill workshops help students
develop creative thinking skills and enjoy
learning.

The contribution of DSWs to teachers'
professional development

The contribution of DSWs to teachers' professional development

Theme

Codes

Academic confidence (n=8)
Technological literacy (n=7)
Promoting professional development (n=6)

The contribution of DSWs to teachers' Relating to daily life (n=5)

professional development

Student-teacher interaction (n=4)
Increasing motivation (n=3)
Classroom management (n=3)
Creativity (n=4)

Participants noted that DSWs made different
contributions  to  teachers’  professional
development. They remarked that DSWs helped
teachers develop professional skills and become
academically more confident and
technologically more literate. The following are
guotes from participants:

K6: Design-skill workshops help me
develop professional skills, keep me
updated about technological
developments and use them in lectures.

K8: Design-skill workshops encourage
teachers to improve themselves because
classroom management and teaching
styles will change.
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K9: Design-skill workshops keep me
updated about advances in technology
and use them in class.

Table 6.
The Challenges of DSWs

The Challenges of DSWs

Theme Codes

Difficulty adapting (n=4)

Crowded classrooms (n=4)

The Challenges of DSWs

Short class time (n=2)

Limited content (n=2)

Dangerous activities (n=1)

Participants stated that students had difficulty
adapting to DSWSs. The other challenges of
DSWs were crowded classrooms, limited
content, and dangerous activities. The following
are quotes from participants:
K6: | sometimes have a hard time
managing the time. Besides, there are too
many classrooms, and so, I just can’t
keep things under control during DSWs.

Table 7.

Participants’ Recommendations with regard to DSWs

K10: 1 think that the science classes are
too short for DSWs. I don’t think teachers
can hold DSWs with too many students in
class.

K11: The students couldn’t just adapt to
DSWs.

Participants’ recommendations with regard to
DSWs

Theme Codes

Design-skill workshops should be more common (n=7)

Making the process more effective (n=6)

Using different materials (n=6)

Spacious workshops (n=3)

Design Skill Recommendations

Cooperative learning (n=3)

Training teachers (n=3)

Fewer students in class (n=2)

Longer class time (n=1)

Participants made different recommendations
for improving the quality of DSWs. For
example, they stated that DSWs should
encourage students to use different materials for
a more effective process. They added that
teachers should be trained about DSWs and
hold DSWs in spacious workshops with as few
students as possible. The following are quotes
from participants:

K10: Teachers should be trained so that
they can hold DSWs more effectively. The
classes should be longer, and there
should be fewer students.

K12: Students should have access to
more materials during DSWs.

K4: | think that every school should have
a separate venue for DSWs.

Discussion and Conclusion

The first interview question addressed
participants’ views of the importance of design-
skill workshops (DSWs). Participants stated
that DSWs were important because they
provided an environment in which students
could learn by doing and living. They noted that
DSWs promoted creativity and helped students
develop cognitive and motor skills. These
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results are consistent with the literature
(Giilhan, 2021; 2020; Oztiirk, 2020).

The second interview question focused
on participants’ views of DSW activities. They
noted that they conducted experiments and
involved their students in robotic, scientific, and
STEM activities during DSWs. These results
are consistent with the literature (Alemdar-
Aydin, 2019; Giindogan & Can, 2020).

The  third interview  question
investigated participants’ views of the
contribution of DSWs to students. They
remarked that DSWs made students more
motivated and academically more confident.
They added that DSWs promoted learning
retention and creativity. Acar et al. (2018) also
reported that workshops helped primary school
students acquire new knowledge and develop
new skills. Our results are consistent with the
literature (Erbay, 2017; Giindogan & Can,
2020).

The  fourth  research  question
concentrated on participants’ views of the effect
of DSWs on teachers’ professional
development. Participants stated that DSWs
made teachers academically more confident and
technologically more literate. Giiles and Kiling
(2020) also found that DSWs helped teachers
develop personal and professional skills. Our
results are consistent with the literature.

The fifth interview question addressed
what challenges participants experienced
during DSWs. They noted that students had
difficulty adapting to DSWs. They remarked
that DSWs were challenging because there were
far too many students in class, and the classes
were too short to hold DSWs effectively.
Gilindogan and Can (2020) determined that
DSWs were challenging because teachers were
not equipped enough, parents considered DSWs
an extra burden on their budgets, and schools
lacked proper infrastructure. Bakirc1 and
Kaplan (2021) detected that teachers faced
various challenges during DSWSs. Our results
are consistent with the literature (Sara¢ &
Yildirim, 2019).

The last interview question focused on
participants’ recommendations about DSWs.
They remarked that more teachers should hold
DSWs and use different materials.

Limitations and Future Research

This study had two limitations. First, the sample
consisted only of science teachers. Researchers

should recruit teachers from different branches
and school administrators. Second, the data
were based on teachers’ statements. Future
studies should employ mixed designs and data
diversification to elicit detailed information on
DSWs. Our results will pave the way for further
research on this topic.
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