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ABSTRACT

The general physiology course prepares prospective junior high school science teachers to master the content and
science process skills. Skills used to acquire or apply science concepts, laws, theories including mental, physical and
social skills are called science process skill. Science process skill is the basis for making rational and correct decisions
about controversial issues. Science learning, including at the Junior High School level, should ideally not only be
memorized knowledge but also a research process using science process skills, so that students are able to gain science
knowledge from new phenomena in nature. To improve the students’ science process skills, the learning sets used by
lecturers should be implemented effectively, so it is necessary to analyze the needs of learning sets. The research aims
to explain the need analysis in the development of mini research-based general physiology learning sets. The research
method used is a qualitative study with the data analysis technique of the Miles & Huberman Model. This research was
conducted in January 2022 at the Science Education Study Program, Faculty of Teacher Training and Education,
University of Sultan Ageng Tirtayasa, Indonesia. Need analysis of learning sets includes needs in the aspects of
students, concepts, assignments, and learning objectives. Needs analysis results are learning sets for general
physiology based on mini-research suitable for improving the science process skills of prospective science teachers.
Comprehensive and truly needs analysis can apply to the next stage of research and development. It can be concluded
that the development of mini research-based general physiology learning sets should be conducted according to the
findings of need analysis.
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Need Analysis in The Development of Mini Research-based General Physiology Learning Sets

Introduction

Natural Sciences consists of scientific
disciplines such as biology, chemistry, physics,
that explain natural phenomena using procedures
called scientific methods (Schlagwein,
2021). Science, which consists of various scientific
disciplines, shows that science produces products,
while the use of scientific methods shows that
science is a research process that requires certain
skills (Murdani, 2020). Skills used to acquire or
apply science concepts, laws, theories including
mental, physical and social skills are called science
process skills (Rustaman, 2010). Science learning,
including at the Junior High School level, should
ideally not only be memorized knowledge but also
a research process using science process skills, so
that students are able to gain science knowledge
from new phenomena in nature.

Science learning in junior high schools that
applies the scientific method and uses science
process skills requires a relatively long time, only
science teachers who master the material, structure
and methodology and are committed can
implement it (Verawati & Prayogi, 2016). Science
teachers with these characteristics are also able to
help students have science process skills to
investigate scientific phenomena like scientists
(Molefe & Aubin, 2021). Although not all students
will become scientists in the future, science
process skills is the basis for making rational and
correct decisions about controversial issues(EKici
& Erdem, 2020). Science process skill is used as a
basis for making rational decisions because it is
seen as a problem-solving skill, which is realized
through a systematic process to find a solution to
the problem (Rauf et al., 2013).

The results of the analysis on professional
teacher education provide information that junior
high school science teachers who come from
biology or physics study programs alone have a
low science process skill profile, which has
implications for low student science process skill,
so the science education study program plays an
important role in preparing prospective junior high
school science teachers (Setiawan & Sugiyanto,
2020). This preparation is realized through a
learning sets with the results of the learning plan
and other learning materials (Agustiana et al.,
2020). Learning sets needs to be carried out
optimally by science education study programs or
lecturers in order to produce learning materials that
suit the demands of the profile of middle school
science teachers.

General physiology is one of the scientific
subjects in the Science Education Study Program,
Faculty of Teacher Training and Education, Sultan
Ageng Tirtayasa University, Indonesia. General

81

physiology courses equip students with knowledge
of the physiology of animal and plant bodies, as
well as scientific phenomena in everyday life
related to physiological concepts using scientific
methods. From the observation results, it was
obtained that learning information in general
physiology courses mostly used the lecture
method. The use of the lecture method is contrary
to science as a research process on natural
phenomena, because it places students as learners
who only receive material without using science
process skill. The situation of students who are not
trained in science process skill shows that the
learning sets are not optimal.

The  science  learning  process s
pedagogically  implemented  through  two
approaches, namely deductive and inductive (Khan
et al.,, 2020). The deductive approach places
students as passive learners because the
presentation of concepts and examples of their
application are carried out by the lecturer, whereas
the inductive approach  provides ample
opportunities for students to carry out a series of
processes such as experiments with the guidance of
the lecturer (Constantinou et al., 2018). The
approach through a series of processes is most
suitable, because it develops students’ science
process skill and is used as a tool for learning
science content (Baydere et al., 2020). Learning
tools for general physiology courses that are not
yet optimal can be overcome by developing
learning sets based on a process approach so as to
train students’ science process skill.

Science process skill is arranged in a
hierarchy starting from observation which then
depends on the use of previous science process
skill, and refers to the scientist’s mindset in
information production or information
communication  (Ekici & Erdem, 2020).
Pedagogically, inquiry-based learning places
students in activities similar to scientists to build
their knowledge (Pedaste et al., 2015). Science
process skill, which is arranged in a hierarchy and
refers to the mindset of scientists, can be facilitated
through inquiry-based learning, because it has the
same focus, namely placing students who study
science like scientists.

Several studies on inquiry-based learning
have been proven to train and even increase the
science process skill of students or prospective
science teachers. Yakar & Baykara research results
(2014) explained that the science process skill of
pre-service science teachers has increased,
especially in identifying variables, which is an
important skill when designing investigations. This
increase is because inquiry-based learning triggers
high curiosity, thereby creating discussion about a
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problem and leading to finding a solution. Sen &
VekIl research results (2016) explained that the
science process skill of pre-service science
teachers has increased, because inquiry-based
learning allows pre-service science teachers to
design investigations independently so that they
are trained to gain knowledge like scientists.

Inquiry-based learning is very popular in the
world of educational research and development,
because its success increases in line with the latest
technical developments (Pedaste et al., 2015).
Inquiry small research or mini research is a
development of inquiry-based learning that
prioritizes independence in discovering
knowledge. Mini research consists of a series of
activities that mobilize all students’ abilities to
solve problems and require students to build their
own knowledge (Yuhanna et al., 2017).

The characteristics of mini-research are in
line with the demands of general physiology
courses because it facilitates students to carry out
investigations in order to master knowledge of the
physiology of animal and plant bodies and their
relationship to scientific phenomena in everyday
life, while at the same time practicing science
process skill. This suitability is the background for
conducting research which aims to explain the
need analysis in the development of mini research-
based general physiology learning sets.

Research Methods

Qualitative research methods were used to
analyze the need for general physiology learning
tools based on mini-research to improve science
process skill. This research was conducted in
January 2022 at the Science Education Study
Program, Faculty of Teacher Training and
Education, University of Sultan Ageng Tirtayasa,
Indonesia. The research data comes from
observations during general physiology courses.
The learning plan, textbooks and assessment
instruments previously used were also documented
as research data. This needs analysis is also
accompanied by a literature review.

The data analysis technique used refers to
the Miles & Huberman model (1984) consisting of;
(1) data reduction is carried out by making an
overview of the data obtained based on research
concentration; (2) data display is carried out by
presenting the results of data reduction in the form
of tables or graphs; (3) conclusion
drawing/verification is carried out by explaining
the data findings in the discussion which includes
student analysis, concept analysis, task analysis,
and learning objective analysis. A comprehensive
and real needs analysis is beneficial for lecturers
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because it produces accurate information, so that
learning tools for general physiology courses based
on mini-research can be developed to increase
students’ science process skills in line with field
needs.

Results and Discussion

The results of the needs analysis include
student analysis, concept analysis, task analysis,
and learning objective analysis as important
information that is used as a basis for designing
learning tools and are presented in the following
sub-chapters.

Student Analysis

Student analysis is about student
characteristics which are aligned with the aim of
developing learning tools for general physiology
courses, as a solution to the science process skill
problem of untrained students.  Student
characteristics analyzed according to Thiagarajan
et al. (1974) namely previous knowledge,
cognitive development, and student skills
individually and in groups that correlate with
teaching and learning activities, media, format, or
language. The student analysis carried out in this
research included student cognitive development,
media, as well as the format of teaching and
learning activities.

The theory of human cognitive nature and
development according to Piaget (1952) consists
of four stages, namely: (1) sensory motor stage at
the age of 0-2 years; (2) pre-operational stage at
2-4 years of age; (3) concrete operational stage at
the age of 7-11 years; (4) formal operational stage
which begins at the age of 11-15 years. The
formal operational stage is based on Piaget’s
theory of human cognitive development (1952).
This is the final stage that begins at age 11 or 12
and continues into adulthood, meaning that most
teenagers and young adults are at the formal
operational stage (Decano, 2017). Students who
teach general physiology courses in the sixth
semester are classified as teenagers and young
adults, so their cognitive development is at the
formal operational stage.

Students whose cognitive development is at
the formal operational stage according to Piaget
(1952) able to think abstractly, create hypotheses
and prove them through a systematic process to
obtain solutions to problems. Further studies by
Piaget (1961) explains why only half of adults
and some are not even at the formal operational
stage, are influenced by factors such as maturity,
active experience and social interaction. The
cognitive development of someone who is



Need Analysis in The Development of Mini Research-based General Physiology Learning Sets

undergoing formal education according to the
explanation of Ewing et al. (2011), is strongly
influenced by educators who facilitate exploration
activities so as to increase active experience and
through social interaction. General physiology
courses are designed through exploratory
activities to be able to think abstractly and obtain
solutions to problems using systematic processes,
in accordance  with  students'  cognitive
development which is and should be at the formal
operational stage.

The cognitive development of sixth
semester students is at the formal operational
stage so that it is suitable for learning that
positions students individually and in groups to
think abstractly and obtain solutions to problems
using a systematic process, supported by the
characteristics of students as Generation Z (Gen
Z) or the generation born between 1996 — 2012.
This support emerged from students’ awareness
of practical learning opportunities for career
development, because practical learning can
develop skills needed in the world of work such
as problem solving, collaboration, oral and
written communication (Schwieger & Ladwig,
2018).

The suitability of sixth semester students
with learning that positions them to think
abstractly and obtain solutions to problems using
a systematic process is supported by their habit of
using technology. Gen Z students are very
familiar with the internet which provides
information quickly in various fields, apart from
that it allows students to study independently at
their own pace because of the various forms of
information available (Szymkowiak et al., 2021).
Easily accessible internet also makes students
prefer media that can be accessed by mobile
devices as a source of university information
which of course applies responsive design
principles and can be presented well (Rue, 2018).

Concept Analysis

Concept analysis based on the explanation
of Thiagarajan et al. (1974) aims to identify the
main concepts to be studied, then sort them to
form a hierarchy, and detail each concept so that
concepts are formulated that are relevant to
development goals. Concept analysis is important
for constructing concepts that are used as a means
of achieving the skills that students must have at
the end of their learning experience.

Concept analysis was carried out by
analyzing concepts in the General Physiology
Course Learning Outcomes based on the Science
Education Study Program Learning Outcomes.
The concept analysis also adapts to the content of
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integrated junior high school science subjects
listed in the Middle School Science Teacher’s
Guidebook by Hardanie et al. (2021), this is done
because the general physiology course aims to
equip students with knowledge as prospective
junior high school science teachers.

Concept selection is carried out by paying
attention to its relevance to everyday life to create
learning that facilitates students carrying out a
series of meaningful processes with the guidance
of lecturers. Lago & Cruz (2021) explains that sn
important element of contextual learning material
that makes it meaningful is that it relates to
experiences or phenomena in everyday life or
pre-existing knowledge. This concept analysis
will later be used in textbooks to train and even
improve student science process skill.

The results of the competence analysis of
general physiology courses and the content of
integrated junior high school science subjects
obtained concepts of the physiology of animal
and plant bodies which will be used in textbooks
to improve students’ science process skill. Table
1 below provides a list of general Physiology
concepts as a means of improving science process
skill.

Table 1. List of General Physiology Concepts as a
Means of Increasing Student Science Process Skill

Concept of
Integrated The concept
: of the General General Physiology
Science

N Physiology Concepts to Improve

0 Subjects f_or Course based Student Science
Students in -
. . on Process Skills
Junior High competence
School
1 Human 1.1 Nervous 1.1.1 The central
coordination system nervous
system system
controls reflex
movements
2 Homeostasis 2.1 Excretory 2.1.1 Test the urine
system content &
observe the
kidneys of
cows and
goats
2 Homeostasis 2.2 Thermore 2.2.1 The effect of
gulation environmental
& temperature
osmoregul on animal
ation in temperature
animals
3 Plantcell 3.1 Transport 3.1.1 Diffusion &
structure & in plant 0smosis in
function cells plants
3.1.2 Plasmolysis
and
imbibition in
plants
4 Structure & 4.1 Dormancy 4.1.1 Dormancy in
function of & seeds & seed
the body of germinati germination
living on
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Concept of
Integrated The concept
Science of the General General Physiology
: Physiology Concepts to Improve
Subjects for -
. Course based Student Science
Students in :
- . on Process Skills
Junior High competence
School p
creatures- 4.2 Transport 4.2.1 Transport of
plants of plant water through
tissue xylem
4.3 Photosynt 4.3.1 Regspiration in
hesis- plants and the
transpirati distribution of
on molecules in
relationshi water
p
Task Analysis

Task analysis based on the explanation of

Thiagarajan et al. (1974) serves to identify the
main and additional skills that are the focus of
development. This analysis examines in detail the
tasks that will be given to students through
general physiological concepts that have been
determined in the previous analysis. The task

analysis carried out in this research

is to

determine learning indicators, so that they can
train and even increase students’ science process

skills.

Determining learning indicators for general
physiology courses refers to science process skills
indicators according to Rustaman (2010) and
adjusted to the results of previous student
analysis, depth and breadth of concept scope.
Table 2 below presents general physiology course
learning indicators on one concept, namely plant
diffusion derived from competences to increase
student science process skills.

Table 2. Learning Indicators for General Physiology

Courses
Indicators Sub Indicators Genera_l Phy3|9Iog|caI
Learning Indicators
1 Asking 1.1  Asking Students ask questions
question question about what chemical

2 Hypothesize

3 Planning an
experiment

2.1 Put forward

a hypothesis

3.1 Determine

experimenta
| tools and
materials

3.2 Determine

the
experimenta
I work steps

and mechanical
influences affect the
diffusion process.
Students propose
hypotheses about
chemical and
mechanical influences
on the diffusion
process.

Students determine
tools and materials for
diffusion experiments
with chemical and
mechanical influences.
Students determine the
working steps of a
diffusion experiment
using chemical and
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mechanical influences.

3.3 Determine Students determine the
what is diffusion time interval
being as the object being
measured measured.

4 Usingtools 4.1 Usingtools  Students use a
and stopwatch to measure
materials the diffusion time

interval.

5 Carry out 5.1 Carryingout Students carry out
trials/experi experiments  diffusion experiments.
ments

6 Observe 6.1 Carryingout Students observe

observations  experiments carried out
regarding the object
being measured, namely
the diffusion time
interval.

7 Grouping/ 7.1 Recordeach  Students record the
Classificatio observation.  results of experiments,

n

namely diffusion time

intervals based on
chemical and
mechanical influences.

8 Communica 8.1 Create Students create graphs
te. graphs or or diagrams that
diagrams. illustrate the

relationship between
diffusion time intervals
and the effects of
chemical and
mechanical influences.

Analysis of Learning Objectives

Analysis of learning objectives refers to the
explanation of Thiagarajan et al. (1974) which
functions to draw conclusions based on concept
analysis and task analysis in the form of goals that
are expected to emerge after development. The
objectives that are expected to emerge are used as
a reference for developing learning tools, namely
lesson plan, textbooks and evaluation instruments.
Analysis of learning objectives carried out based
on concept and task analysis, produces the
formulation of learning objectives consisting of
audience, behavior, condition and degree.

The learning objective to increase student
science process skills is facilitated by the mini
research learning stage. Mini research learning that
facilitates increasing student science process skills
is supported by the explanation of Yuhanna et al.
(2017) namely mini research which consists of
formulating problems, proposing hypotheses,
conducting experiments, recording experimental
results, processing data, analyzing and concluding
according to the learning indicators contained in
Table 2. Apart from that, mini research learning
according to Yuhanna et al. (2017) which
prioritizes independence, in accordance with the
characteristics of students whose cognitive
development is at the formal operational stage,
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namely being able individually and in groups to
think abstractly and obtain solutions to problems
using a systematic process.

The characteristics of students as Gen Z who
are accustomed to using technological devices to
search for various information also support mini-
research learning which prioritizes independence.
The results of the analysis of learning objectives
for general physiology courses on one of the
concepts, namely plant diffusion to increase
student science process skills, are presented in

Table 3.

Table 3. Learning Objectives for the General
Physiology Course
Re's\g;:\r:'::h- Geqeral Gen_eral
based Phy5|ollogy Physml_ogy
Learning Lea_lrnlng Legrn!ng
Indicators Objectives
Stages
1 Formulation 1.1 Students ask Students ask
of the questions specific questions
problem. about what such as what
chemical and  chemical and
mechanical mechanical
influences influences are on
affect the the diffusion
diffusion process through the
process. problem
formulation stage.
2 Proposinga 2.1 Students Students propose
hypothesis. propose hypotheses that can
hypotheses be investigated
about using experiments
chemical and  such as the diffusion
mechanical process being
influences on influenced by
the diffusion chemical and
process. mechanical aspects
through the
hypothesis
submission stage.
3 Experiment 3.1 Students Students determine
planning. determine tools and materials
tools and along with their
materials for specifications in
diffusion diffusion
experiments experiments with
with chemical ~ chemical and
and mechanical
mechanical influences through
influences. the experimental
planning stage.

3.2 Students Students determine
determine the  operational work
working steps  steps in diffusion
of adiffusion  experiments with
experiment chemical and
using mechanical
chemical and influences through
mechanical the experimental
influences. planning stage.

3.3 Students Students determine
determine the  the diffusion time
diffusion time interval as an object

interval as the
object being

to be measured
precisely through
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Mini General General
Research- . .
Physiology Physiology
based - -
) Learning Learning
Learning . N
Indicators Objectives
Stages
measured. the experimental

4 Implementat
ion of
experiments

4.1 Students use a
stopwatch to
measure the
diffusion time
interval.

4.2
4.3
5 Recording 51
of
experimenta
I results

6 Analyzeand 6.1
conclude
experimenta
| results

Students carry
out diffusion
experiments.

Students
observe
experiments
carried out
regarding the
object being
measured,
namely the
diffusion time
interval.

Students
record the
results of
experiments,
namely
diffusion time
intervals
based on
chemical and
mechanical
influences.
Students
create graphs
or diagrams
that illustrate
the
relationship
between
diffusion time
intervals and
the effects of
chemical and
mechanical
influences.

planning stage.
Students use a
stopwatch
appropriately to
measure the
diffusion time
interval through the
experiment
implementation
stages.

Students carry out
diffusion
experiments in an
orderly and timely
manner through the
experiment
implementation
stages.

Students observe
the experiments
carried out
regarding the object
being measured,
namely the
diffusion time
interval, carefully
through the stages
of carrying out the
experiment.
Students record the
results of the
experiment, namely
the diffusion time
interval based on
chemical and
mechanical
influences, carefully
through the stages
of carrying out the
experiment.
Students create
graphs or diagrams
that describe the
relationship
between diffusion
time intervals and
the effects of
chemical and
mechanical
influences precisely
through the analysis
stage and conclude
the experimental
results.

Science process skill

is arranged in a

hierarchy starting from observation which then
depends on the use of previous science process
skill, and refers to the scientist’s mindset in
information production or information
communication  (Ekici & Erdem, 2020).
Pedagogically, inquiry-based learning places
students in activities similar to scientists to build
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their knowledge (Pedaste et al., 2015). Science
process skill, which is arranged in a hierarchy and
refers to the mindset of scientists, can be facilitated
through inquiry-based learning, because it has the
same focus, namely placing students who study
science like scientists.

Conclusion

This study aims at explaining the need
analysis in the development of mini research-based
general physiology learning sets. The results and
discussion of the analysis of needs for general
physiology learning tools are that students are at
the formal operational stage so that they are
suitable for mini-research based learning. Mini
research learning positions students to carry out
investigations like scientists, thereby facilitating
the improvement of science process skills.
Increasing student science process skills is also
facilitated by selecting general physiological
concepts that are relevant to everyday life to
trigger curiosity about a problem and guide the
search for a solution. Mini-research-based learning
that places students like scientists is supported by
their status as Gen Z who are familiar with
technology, making it easier to quickly search for
information in various fields.

References
Agustiana, I. G. A. T., Agustini, R., Ibrahim, M.,
& Tika, , | Nyoman. (2020). Perangkat

Pembelajaran (RPS dan SAP) IPA Model
(OPPEMEI) untuk Meningkatkan
Keterampilan Berpikir Kreatif Mahasiswa
PGSD. Jurnal llmiah Sekolah Dasar, 4(2),
309. https://doi.org/10.23887/jisd.v4i2.25190

Baydere, F. K., Ayas, A., & Calik, M. (2020).
Effects of a 5Es learning model on the
conceptual understanding and science process
skills of pre-service science teachers: The
case of gases and gas laws. Journal of the
Serbian Chemical Society, 85(4).
https://doi.org/10.2298/JSC190329123D

Borg, W. R., & Gall, M. D. (1983). Educational
Research: An Introduction. Longman.

Bulent, A. (2015). The investigation of science
process skills of science teachers in terms of
some variables. Educational Research and
Reviews, 10(5), 582-594.
https://doi.org/10.5897/err2015.2097

Constantinou, C. P., Tsivitanidou, O. E., &
Rybska, E. (2018). What Is Inquiry-Based
Science Teaching and Learning? March
2019, 1-23. https://doi.org/10.1007/978-3-
319-91406-0_1

Decano, R. S. (2017). Cognitive Development of

86

College Students and their Achievement in
Geometry: An Evaluation using
Piaget&rsquo;s Theory and Van
Hiele&rsquo;s Levels of Thinking. American
Journal of Applied Sciences, 14(9), 899-911.
https://doi.org/10.3844/ajassp.2017.899.911
Ekici, M., & Erdem, M. (2020). Developing

Science process skills through Mobile
Scientific Inquiry. Thinking Skills and
Creativity, 36.

https://doi.org/10.1016/j.tsc.2020.100658

Ewing, J., Foster, D., & Whittington, M. (2011).
Explaining student cognition during class
sessions in the context Piaget’s theory of
cognitive development. NACTA Journal,
55(1), 68-75.

Giler, B., & Sahin, M. (2019). Using Inquiry-
Based Experiments to Improve Pre-Service
Science Teachers” Science process skills.
International  Journal of  Progressive
Education, 15(5), 1-18.
https://doi.org/10.29329/ijpe.2019.212.1

Hardanie, B. D., Inabuy, V., Maryana, C. S. O. F.
T., & Lestar, S. H. (2021). Buku Panduan
Guru SMP KELAS VII (Pertama). Pusat
Kurikulum dan Perbukuan Badan Penelitian
dan  Pengembangan dan  Perbukuan
Kementerian Pendidikan, Kebudayaan, Riset,
dan Teknologi Jalan Gunung Sahari Raya No.
4 Jakarta Pusat.

Juanaidi, A., Wulandari, D., Arifin, S., Soetanto,
H., Kusumawardani, S. S., Wastutiningsih, S.
P., Utama, M. S., Cahyono, E., Hertono, G.
F., Syam, N. M., WY, H. J., Putra, P. H,,
Wijayanti, C., & Jobih. (2020). Panduan
Penyusunan Kurikulum Pendidikan Tinggi
(S. S. Kusumawardani (ed.); 1V). Direktorat
Jenderal Pendidikan Tinggi Kementerian
Pendidikan dan Kebudayaan.

Khan, I. A., Iftikhar, M., Hussain, S. S., Rehman,
A., Gul, N., Jadoon, W., & Nazir, B. (2020).
Redesign and validation of a computer
programming course using inductive teaching
method. PLoS ONE, 15(6), 1-21.
https://doi.org/10.1371/journal.pone.0233716

Lago, J. M. L., & Cruz, R. A. O. Dela. (2021).
Linking to the real world: Contextual
teaching and learning of statistical hypothesis
testing. Lumat, 9(1), 597-621.
https://doi.org/10.31129/LUMAT.9.1.1571

Molefe, L., & Aubin, J. B. (2021). Exploring how
science process skills blend with the
scientific process: Pre-service teachers’ views
following fieldwork experience.  South
African Journal of Education, 41(2), 1-13.
https://doi.org/10.15700/saje.v41n2al1878

Murdani, E. (2020). Hakikat Fisika dan



Need Analysis in The Development of Mini Research-based General Physiology Learning Sets

Keterampilan Proses Sains. Jurnal Filsafat
Indonesia, 3(3), 72-80.
https://ejournal.undiksha.ac.id/index.php/JFI/
article/view/22195

Pedaste, M., Méeots, M., Siiman, L. A., de Jong,
T., van Riesen, S. A. N., Kamp, E. T,
Manoli, C. C., Zacharia, Z. C., & Tsourlidaki,
E. (2015). Phases of inquiry-based learning:
Definitions and the inquiry cycle.
Educational Research Review, 14, 47-61.
https://doi.org/10.1016/j.edurev.2015.02.003

Piaget, J. (1952). The origins of Intelligence in
Children. International Universities Press.

Piaget, J. (1961). The genetic approach to the
psychol- ogy of thought. Journal of
Educational Psychology, 52(6), 275-281.

Rauf, R. A. A., Rasul, M. S., Mansor, A. N.,
Othman, Z., & Lyndon, N. (2013).
Inculcation of science process skills in a
science classroom. Asian Social Science,
9(8), 47-57.
https://doi.org/10.5539/ass.von8p47

Rue, P. (2018). Make Way, Millennials, Here
Comes Gen Z. About Campus: Enriching the
Student Learning Experience, 23(3), 5-12.
https://doi.org/10.1177/1086482218804251

Rustaman, N. (2010). Strategi Belajar Mengajar
Biologi. UM Press.

Schlagwein, D. (2021). Natural sciences,
philosophy of science and the orientation of
the social sciences. Journal of Information
Technology, 36(1), 85-89.
https://doi.org/10.1177/0268396220951203

Schwieger, D., & Ladwig, C. (2018). Information
Systems Education Journal A Tribute to Bart
Longenecker: An IS Education Maverick and
Visionary 45. Reaching and Retaining the
Next  Generation:  Adapting to the
Expectations of Gen Z in the Classroom 55.
Increasing Advocacy for Information Syst.
Information Systems & Computing Academic
Professioals, 16(3), 45-54.

SEN, C., & VEKLI, G. S. (2016). The Impact of
Inquiry Based Instruction on Science process
skills and Self-efficacy Perceptions of Pre-
service Science Teachers at a University
Level Biology Laboratory. Universal Journal
of Educational Research, 4(3), 603-612.
https://doi.org/10.13189/ujer.2016.040319

Setiawan, A. M., & Sugiyanto. (2020). Science
process skills analysis of science teacher on
professional teacher program in Indonesia.
Jurnal Pendidikan IPA Indonesia, 9(2), 241—
247. https://doi.org/10.15294/jpii.v9i2.23817

Szymkowiak, A., Melovi¢, B., Dabi¢, M.,
Jeganathan, K., & Kundi, G. S. (2021).
Information technology and Gen Z: The role

87

of teachers, the internet, and technology in
the education of young people. Technology in

Society, 65(January).
https://doi.org/10.1016/j.techsoc.2021.10156
5

Thiagarajan, S., Semmel, D. S., & Semmel, M. I.
(1974). Instructional Development for
Training Teachers of Exceptional Children:
A Sourcebook (First Edit). Leadership
Training Institute/Special Education,
University of Minnesota; the Center for
Innovation.

Verawati, N. N. S. P., & Prayogi, S. (2016).
Review Literatur tentang Keterampilan
Proses Sains. Prosiding Seminar Nasional
Pusat Kajian Pendidikan Sains Dan
Matematika, 2(May), 334-336.

Yakar, Z., & Baykara, H. (2014). Inquiry-based
laboratory practices in a science teacher
training program. Eurasia Journal of
Mathematics, Science and Technology
Education, 10(2), 173-183.
https://doi.org/10.12973/eurasia.2014.1058a

Yuhanna, W. L., Retno, R. S., & Juwanita, J.
(2017). Implementasi Pembelajaran “Inquiry
Small Research” Untuk Meningkatkan Sikap

lImiah Dan Prestasi Belajar Mahasiswa
Pendidikan ~ Biologi.  Bioilmi:  Jurnal
Pendidikan, 3(2), 71-77.

https://doi.org/10.19109/bioilmi.v3i2.1397

Training Teachers of Exceptional Children: A
Sourcebook (First Edit). Leadership Training
Institute/Special Education, University of
Minnesota; the Center for Innovation.

Verawati, NNSP, & Prayogi, S. (2016). Review of
Literature on Science process skills.
Proceedings of the National Seminar on the
Center for Science and Mathematics
Education Studies, 2(May), 334-336.

Yakar, Z., & Baykara, H. (2014). Inquiry-based
laboratory practices in a science teacher

training program. Eurasian Journal of
Mathematics, Science and Technology
Education, 10(2), 173-183.

https://doi.org/10.12973/eurasia.2014.1058a
Yuhanna, WL, Retno, RS, & Juwoman, J. (2017).
Implementation of "Inquiry Small Research™
learning to improve scientific attitudes and
learning achievement of biology education
students. Bioscience: Journal of Education,
3(2), 71-77.
https://doi.org/10.19109/bioilmi.v3i2.1397



