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ABSTRACT

Nature of Science (NOS) is a basic of understandings on how science concerns human lives and social develop-
ment. If the nature of science is lost in science education and its implementation, the concept of science learning
is failed in science education philosophy. Pre-service teachers are the mnitial vital factors to introduce and imple-
ment NOS for their future students. This study investigates understandings of nature of the science of pre-service
science teachers from bachelor study in science education program. Participants were 121 preservice science
teachers who enrolled in the second semester in the academic year 2017 from a university in the northeast of
Thailand. Questionnaires via Google Forms were used for data collection. Descriptive statistics and qualitative
data were provided. Data were analyzed and grouped by level of understandings of NOS. A correlation was also
studied for testing different beliefs. The findings indicated that NOS needs to be embedded in the curriculum
and instruction to achieve the goal of science education. Further discussion and exploration are required for the
enhancement of NOS through the teacher preparation program.

Keywords: nature of science, teacher development, teacher preparation, understanding
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Technological Pedagogical and Content Knowledge (TPACK) is now
recognizing for teacher development and preparation program. The new era
of teaching and learning are not only focus on contents, but also pedagogical
knowledge, technology and education with instructional strategies are now
necessary for teacher preparation program. This study focuses on identifying
and summarizing the features of TPACK in ASEAN literatures. The review
was conducted using the ACI database: a total of 11 articles describing
TPACK based on specific search criteria. The framework of TPACK needs
to generalize to school policy, administrative purposes and teacher
development and teacher preparation program. Also, the exploratory TPACK
of 7 Thai pre-service science teachers in one-year school practicum provided
significant findings through TPACK questionnaire and lesson plan analysis.
DNata were collected and analyzed hy descriptive analysis. The explorative
study illustrated the nature of their TPACK by concept and practice was at
high level. The study needs pre-service teacher have technology integration
in teacher preparation program, also TPACK should be implemented in
teacher development program.
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Technological Pedagogical and Content Knowledge (TPACK) is now playing its role in the teacher
development, teacher preparation program and teacher professionals [12, 13]. It is emerged and developed
based on the concept of Pedagogical Content Knowledge (PCK), originated and extended from
Shulman [14, 15] who characterize teacher knowledge to instructional explicitly by integrated pedagogy and
content as well, PCK is an integration idea between content and pedagogy which teachers have to do in their
classroom. However, the world is rapidly changing through the distribution of information and
communication technology and also technology for education is widely developed. Educators concerned how
to use and implement online learning and other technologies for education as well as nature of learners’
learning in the current situations. TPACK is noted that integration technologies into content and instructional
practices are suitable for new era of teaching and learning [7, 16].

TPACK is initially defined by Mishra and Koehler [17], to provide us about understanding teachers’
use of technologies in teaching and learning. Technologies in education require teachers to possess necessary
knowledge for learners® daily life. It is conception that connects the transformation of content and pedagogy
with suitable technologies for learners. TPACK plays its role in effective teaching and learning in new era of
teacher development, seven major knowledge components identify the nature of knowledge in TPACK.
Knowledge includes concepts, laws, principles, theories, ideas, as well as established practices and
approaches toward self-development [14, 18]. It is important for teacher profession to engage students in the
lesson and classroom activities [19, 20]. The teachers™ idea and concept of classroom participation is
generated by knowledge of pedagogy that is applicable to the teaching of specific content. PCK covers
teaching techniques, learning process, curriculum, implementation, learning assessment and reporting [18].
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2 Methods
Participants
An online survey was conducted through Google forms with junior and senior
teacher students who are studying in Mah kham University, Thailand. They are

students in bachelor of education program in ficld of general science. A total of 16
questionnaires were sent through online request in directly response. Participants consisted
36 of junior teacher students, 5 males (13.89%) and 31 females (86.11%). Senior teacher
students are 38 participants, 11 males (28.95%) and 27 females (71.05%) are participated.

Research tools

Participants rated the digital learning comp 'y that they experi d on a Likert
S-point scale, ranging from 1 (lowest) to 5 (highest). Research tool was adapted from
Wisetsat & Wisetsat (2020) based on the digital learning competency of pre-service
teachers, consists of six components: (1) using scarch engine, (2) creativity and innovation,
(3) identity and quality of life, (4) hing and leaming technology, (5) tools and

hnology, and (6) ication and collaborati
Data collection
Data were collected by inviting junior and senior science teacher students during the

March 2020 which COVID-19 outbreak. University | hed al ive patterns to
teachers and students to change methods and proccss to classroom in short time. By
announcement of Mlmsu'y of Higher Education, Science, R hand | ion towards
COVID-19 outbreak, p P are req d to resp their questi ire through
online survey. Data were wpleted the questi ire, recheck lhe pletion of form.

Then, the data were obtained and recheck lhc completeness.

Data analysis

Data were analynd by descri istics, mean and dard deviation. The level
of readiness of science teacher students on digital lclrnmg can be calculated and
interpreted by indicating into 5 levels of mean for interpreting: highest (4.51-5.00), high
(3.51-4.50), medium (2.51-3.50), low (1.51-2.50), and lowest (1.00-1.50). Also, One-way
ANOVA is used for testing mean differences between year of study, components of digital
Icarning, and post hoc test is cmployed for analyzing, LSD is uscd for correction alpha for
pair-wise or simple comparison of means.
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Table 1 level of readiness on digital learning of science teacher students

Junior students Senior students
Mean SD Level of  Mean SD Level of
Component ¥ X
readiness readines
s
Using search engine 3.68 0.68 High 4.07 0.76 High
Sacattly sl 331 086 Medium 350 096 Medium
innovation
:idfz“‘“y andqualityof 300 081  High 377 098  High
Toadigamdlening o5 006 Wgh 382 082  High
technology
Tools and technology 3.78 0.66 High 3.72 0.86 High
Communication and ’ ’
J .92 L ;
i 3.63 0 High 3.80 0.84 High
Eﬁf E‘ D
.-; i TN _
4 -l i
.i_!\.-\“\ ("’,’ )
Figure 4.

The Path Diagram

The equation used in the analysss is as follows.

Y1 =0.22x1 - 0.04 x2 + 0.97¢l
Y2=0.02x1-0.12x2 +0.99¢2
Y3 =030 x1 +0.25 x2 + 0.9%3
Y4=010x1 <0.05x2 + ed4

Y5 =0.10 x1 = 0.19 x2 + 0.94¢5

Y5=0.10y1 + 0.11y2 + 0.12y3 + 0.13y4 + (0.94e6
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Table 3.
Interpretation of the Path Diagram
No Causal Relationship Path Coefficient Conclusion

1 Xl —-YI1 0.22 Significant
2 X1l —Y2 0.02 Significant
3 Xl —Y3 0.30 Significant
4 Xl —-Y4 0.10 Significant
5 X2 -YI 0,04 Not significant
6 X2 —Y2 0,02 Not significant
7 X2—-Y3 0.25 Significant
8 X2 —Y4 -0,05 Not significant
9 Yl —-YS5 0.10 Significant
10 Y2 —-YS 0,11 Significant
11 Y3—-YS 0.12 Significant
12 Y4 —-YS 0.13 Significant
13 Y5 =Xl 0.10 Significant
14 X2—-YS -0.19 Not Significant
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directions (Musjs & Harris, 2007; Szeto & Cheng, 2018). Pedagogical leadership, directly and indirectly, affect teachers’
development. The better the pedagogical leadership (authority, modeling, reinforcement, pedagogical affection,
firmness, and sincerity), the better the growth and development of teachers by realizing the independence and the
opportunity to improvise and self-development (Gewasari, 2016). Other findings also declared that transformational
leadership in colleges in most situations can increase the laissez-faire leadership style (Ngussa & Mengo, 2007).

The second finding of this study was that all categories of science teacher competency vanables, namely
professional competency, pedagogic, personality, and social competence variables, positively and significantly affected
the effective learning variable. Lalin's findings also conclude that pedagogic competence and professional competence
have a positive and significant effect simultaneously on students’ learning outcomes (Dews, Suharsono & Haris, 2014).

The final finding of this study was that the democratic leadership style variable had a positive and significant effect
on the effective learning variable while the laissez-faire leadership style variable had no positive and significant effect
on the effective learning vanable. Based on these results, it can be seen that the democratic leadership style was more
effective than laissez-faire leadership for effective learning. In line with research by Fitriani's (2018), the democratic
leadership style of madrasah principals covers the school principal’s decision on the results of deliberation, considerate,
provides opportunities for subordinate career development, always accepts subordinates' criticism, creates a family
atmosphere, recognizes shortcomings and weaknesses, communicative with subordinates, and responsive to situations
has been done well. Astuti, Aunurrahman & Wahyudi's research (2019) shows that there is a significant influence of
the democratic leadership style of kindergarten principals on teachers’ performance.
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This research aims to 1) study the understanding of democracy and 3) study students’ satisfaction
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