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Abstract

Biology subjects in Pharmacy Vocational High Schools are not yet integrated
with pharmacy subjects even though biology subjects have a close relationship
with pharmacy fields related to organs and medicines in the human digestive
system. This research aims to analyze the science process skills and learning
outcomes in the inquiry learning model with a mini research strategy as a
supporting of pharmacy science in Vocational High Schools. This research uses
quasy experiment research with pretest posttest control group design. Analysis
of learning outcomes using the independent sample t-test, N-Gain test, and N-
Gain t-test to see differences in the value of learning outcomes between the
control class and the experimental class. Analysis of science process skills uses
the average score of observations of science process skills. To see whether the
research can supporting Vocational Pharmacy Science is analyzed using
descriptive analysis of interviews with vocational productive teachers. The result
of the value of learning outcomes get data that the value of learning outcomes of
the experimental class is better than the control class, while the science process
skills of students in the experimental class are better than the control class.
Descriptive analysis of interview productive teacher shows that this study can be
used as a supported of pharmacy science in Vocational High Schools. Analysis
of the value of student learning outcomes, science process skills and Interview
productive teacher shows that inquiry learning models with mini research
strategies can support subjects related to pharmacy.
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INTRODUCTION

One of the goals of learning biology in a
pharmacy Vocational High School is to make a
real contribution in studying pharmaceutical
science, especially relating to organs and drugs
in preventing and treating various diseases. This
is in line with the aim of SMK Yayayasan
Pharmasi which is to produce graduates who are
ready for a career, capable of competence, and
able to develop themselves and be able to
produce graduates who are competent in the
pharmaceutical field.

Preliminary studies at the Vocational
Pharmacist Foundation obtained data that so far
biology learning in vocational pharmacy has
tended to only focus on biology and have not
been associated with pharmacy vocational
subjects, but biology subjects especially organ
systems have a very close relationship with
pharmacy vocational subjects related to
disorders and diseases that occur in organ
systems. Biology learning that is integrated
between biology material with vocational
pharmacy material can be used as one of the
means to achieve the objectives of biology
learning in Vocational High schools.

One of the materials of the organ system
is the digestive system which is a material that
quite difficult for students to understand,
especially the sub-material of digestive organs,
digestive enzymes, the mechanism of digesting
food, and disorders and diseases of the digestive
system. Observation results indicate that 52% of
students have not reached the KKM value set,
which is 75. Cardak (2015) states that many
students experience misconceptions on the
material of the digestive organ system, causing
low learning outcomes. The learning process in
the class also still focuses a lot on the teacher so
students tend to be more passive in following the
learning.

Teacher-centered learning models result
in student learning outcomes and science
process skills being less like the ability to design
experiments, make hypotheses, interpret data,
and communicate the results of practicums or
research conducted. Suciati & Hermita (2016),

Fernandez (2017) stated that science learning
which tends to be textual and knowledge transfer
alone has only a small impact on learning, which
results in less ability of science process skills.
Therefore we need a learning model that can
improve learning outcomes, students' science
process skills, and can integrate biology learning
with pharmacy.

Learning models that can be used to
overcome these problems are inquiry learning
models. Inquiry learning is learning that
emphasizes the process of thinking critically and
analytically to find and find answers for
themselves of a problem in question (Sanjaya,
2010). Inquiry learning can lead students to
discover for themselves the facts related to drugs
in the digestive system so that learning is more
meaningful.

Providing direct experience to students in
inquiry learning can be done with mini research
activities. Mini research is a systematic, critical
and scientific investigation of a problem to
increase knowledge, obtain new facts and make
better interpretations on a small scale. According
to Tyler (2013) mini research is generally the
same as research in general, but the scope of mini
research is shorter both in terms of content and
time required. Mini research that can be used on
digestive system material is direct observation in
pharmacies to find out the types of drugs in the
human digestive system.

Learning inquiry with a mini research
strategy is expected to improve science process
skills and student learning outcomes. Research
by Gormally ez al. (2009), Leonor (2015), Suciati
& Hermita (2016) states that inquiry learning can
improve science process skills and science
literacy skills because students are involved in
higher investigations so that they can lead to
well-integrated basic science. Science process
skills have the aim to improve students' abilities,
understand and master a series of activities
classifying, interpreting,
predicting, applying, planning research, and

namely observing,

communicating (Rustaman et a/, 2005)..
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Learning inquiry with a mini research
strategy on the digestive system material is
expected to improve science process skills and
learning and can  support
pharmaceutical science subjects especially those

outcomes
related to drugs in the human digestive system.
METHODS

This research is a quasy experimental
study with pretest-posttest control group design.
The population in this study were all students of
pharmacy vocational grade XI which were
divided into five classes in the Vocational
Pharmacist High School. The sample of this
study used two classes of purposive sampling
techniques. The independent variable in this
study is an inquiry learning model with a mini
research strategy while the dependent variable in
this study is the science process skills and student
learning outcomes.

Preliminary data analysis techniques
using the analysis of the validity test, reliability,
level of difficulty, and distinguishing test
problems. The prerequisite test used to analyze

the final data uses the normality test and
homogeneity test. Analysis of the final data on
learning outcomes uses the independent sample
t-test and the N-Gain test. Data analysis of
science process skills using the science process
skills observation sheet was analyzed using the
average percentage score. Analysis of inquiry
learning models with a mini research strategy as
a supporter of pharmacy using a pharmacy
productive teacher interview technique.

RESULTS AND DISCUSSION

Student learning outcomes

The average value of the experimental
class is 81 and the control class is 72. The
analysis of the learning outcomes of the
experimental class is better than the value of the
control class, so the use of inquiry learning
models with mini research strategies on the
value oflearning outcomes is more effective than
the control class. Analysis of the learning
of the control class and the
experimental class is presented in Table 1.

outcomes

Table 1. Analysis of the posttest scores on the learning outcomes of the control class and the

experimental class

Data Control Class

Experimental Class

The number of students 35
Average value 72
Students complete 12
Students not complete 23
Classical completeness (%) 34
Teount 6,211
Trapte 1.996
Sig 0.000
Average N-Gain 0.3654

34
81
30
4

88

0,5581

KKM that has been set for biology class
XI in pharmacy majors is with 75. The analysis
of the learning of classical
completeness control class is 34%, while in the
classical completeness experimental class is
88%. Analysis of the t-count value of the
learning outcomes of 6.211 is greater than the
tunle value of 1.996 (tcount> ttable) and the

outcomes

independent-samples ~ t-test  obtained a
signification value of 0,000 smaller than the
value of a 0.05 (sig p 0,000 <a 0, 05). Analysis
of the posttest value both from the analysis of the
t-count value and the independent-samples t-test
both received Ha data that is there is a difference
between the post-test value of the control class
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and the post-test value of the experimental class
with a significance level of 5%.

Analysis of the value of N-Gain in the
control class, the number of students who
entered the low category were 10 students, the
moderate category was 24 students, and the high
category was 1 student. N-Gain value of the
experimental class the number of students who
entered the low category were 1 student, the
medium category was 30 students, and the high

category was 3 students ( look at the Figure 1).
The N-Gain category of the control class and the
experimental class has an average in the medium
category, but if seen from the number of students
who are in the low, medium, and high category
it can be seen that the N-Gain value of the
experimental class is better than the N-Gain
value of the control class . The number of
students in the low, medium, and high categories
on the N-Gain score can be seen in Figure 1.

Figure 1. Number of students in N-Gain low, medium and high score

35
30
25
20
15
10

Number of Student
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O |
Low
m Control Class

Analysis of the value of student learning
outcomes from the control class and the
experimental class as a whole both from the t-
test, independent sample t-test, and N-Gain test
in the Table 1, value of student learning
outcomes of inquiry learning models with a mini
research strategy in the experimental class is
better than conventional learning in the control
class. The inquiry learning model with a mini
research strategy can improve student learning
outcomes because students will be more active in
ongoing learning. Inquiry learning with mini
research strategies can improve students' ability
to find and find their own answers to a problem
raised by the teacher so that students will easily
understand each digestive system learning
material during the study so as to increase the

Middle High

m Experiment Class

value of learning outcomes. Inquiry learning
model can enhance the development of cognitive
aspects of students so that student learning will
become more meaningful (Sanjaya, 2010).
Research Sodikun et al. (2016), Pratono et al.
(2018), Utomo (2018) also stated inquiry
learning can improve the value of student
learning outcomes.

The value of student learning outcomes in
the experimental class is higher than the value of
the control class is also influenced by the mini
practicum research on food content testing and
mini drug research on the digestive system at the
pharmacy conducted by conducting in-depth
interviews to obtain information about drugs in
human digestive system. Mini research is a
systematic, critical and scientific research of
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problems to increase knowledge and
understanding, obtain new facts, or make better
interpretations on a small or small scale.
Learning outcomes are always associated with
mastery of the material, if the mastery of the
material in students is good then student
learning outcomes will also increase. Leksono
(2016) in his research stated that the mini
research strategy contributes to increasing
mastery of the material in learning.

The use of a mini research strategy for
food content testing in the inquiry learning
model will make it easier for students to
understanding the concept of food content
testing in the food so that easier for students to
answer posttest questions related to food content
testing. Students will find it easier to remember
concepts that are conceptual because they have
already conducted mini research on direct food
content testing. Wardani et al. (2017) conducting
research on the Android-based inquiry module
also concluded that inquiry learning can
improve the mastery of concepts in alkane
material. Nurjhani et al. (2012) in his research
stated that the conceptual mastery of concepts
that can be applied in daily life would be easier
to understand.

Mini research interviews on drugs in the
digestive system at the pharmacy also contribute
to increasing the value of student learning
in the field

outcomes. Direct observation

through interviews conducted on mini research
can explore a variety of drug information in the
digestive system making it easier for students to
understand the types of drugs and their active
substances because they will be easily recorded
in the brain's memory when conducting in-depth
interviews with pharmacists so that it is easy to
answer each question posttest related to drugs in
the digestive system of food. Joesyiana (2018) in
his research stated that the observation method
(outdor study) can improve learning activities,
understanding of material,

and learning

outcomes.

Mini Research Science Process Skills

Science process skills in food content mini
research are assessed from 10 aspects namely
observing, formulating problems, hypothesizing,
preparing mini food content research tools,
using practicum tools, conducting mini research,
interpreting data, and communicating the results
of mini content research food substances.
Analysis of mini research science process skills
testing of food content in the experimental class
had a percentage of success reaching 89% in the
excellent category, while in the control class
reaching 73% in the good category. The
percentage of science process skills in the
experimental class and the control class are
presented in Table 2.

Table 2. Percentage of science process skills control class and experimental class

Control Class

Experiment Class

No Aspect
Percentage (%) Percentage (%)
1 Observe 85 93
2 Formulate the problem 76 86
3 Hypothesis 75 89
4 Setting up a mini research tool 81 93
5 Prepare mini research material 70 90
6 Using tools 66 89
7 Mini research activity 71 85
8 Observe the results of mini research 64 86
9 Interpreting data 66 86
10 Communicating 67 90
Average 73 89
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Analysis of science process skills in Table
2 shows that the experimental class using the
inquiry learning model with a mini research
strategy has better results than the control class
using the conventional learning model that is
practicum. This is in line with research
conducted by Permari (2016) which states that
mini research activities can lead to even increase
various student competencies such as science
process skills. The success of inquiry learning
models with mini research strategies is caused
because students will more easily understand
and be able to solve problems scientifically by
first seeking information on food content testing
before conducting mini research of food content
testing so that students' scientific process skills
increase. This analysis is in line with Dimyati &
Mudjono (2019) research which states that the
use of inquiry learning models in mini research
strategies in the experimental class can develop

intellectual skills, think critically, and be able to
solve problems scientifically. Ping & Osman
(2019) states that module-based inquiry learning
is effective for the development of science
process skills.

Science process skills in the drug on the
food digestive system mini
experiment class are analyzed on 7 types of skills

reesearch in

namely observing, classifying, formulating
problems, designing mini research studies,
conducting mini research, interpreting data, and
communicating. Analysis of science process
skills in the control class is only done on 4 types
of skills namely observing, classifying,
interpreting data, and communicating because
in the control class only discussing drugs on the
food digestive system without doing a mini
research at the pharmacy. The science process
skills of the experimental class and the control

class are presented in Table 3.

Table 3. Percentage of medicine science process skills in the digestive system of the control class and

the experimental class.

Control Class

Experiment Class

No Aspect
Persentage (%) Persentage (%)

1 Observe 86 94
2 Classifying 76 87
3 Formulate the problem 86
4 Design mini research research 84
5 Do a mini research 88
6 Interpreting data 69 88
7 Communicating 63 90

Average 74 88

The results of the analysis of the science
process skills of medicines in the food digestive
system in Table 3, in the control class had a
percentage of 74% in the good category and 88%
in the experimental class in the very good
category. The use of mini research in the
experimental class makes students more active
and serious in conducting mini research starting
from preparing the mini research to
communicating skills because students have to
go straight to the field and conduct in-depth
interviews with pharmacists at the pharmacy to
dig up information about the types of drugs. drug

in the food digestive system. Hastutiningsih
(2016) states that outdor learning is effective for
improving and developing students' skills in
science learning. Carrier (2009), Alves (2012)
also states that learning science based on direct
work experience gets results that the most
satisfying aspects of students are directly
involved in science activities in the real world
that give students direct experience in the field.
The science process skills of students in the
control class are only done in the classroom by
means of discussion about the types of drugs in
the food digestive system, causing students to
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become bored quickly and make some students
become less active in discussions. Moussaid at
al. (2018) also states that the discussion group
can perform poorly if the internal structure of
each group member also performs poorly.

Mini Research Analysis as a Supporting of
Pharmaceutical Science in Vocational Hight
Schools

Analysis of the inquiry learning model
with a mini research strategy as a supporter of
pharmacy science using interview data
collection techniques with productive pharmacy
teachers at the Yayasan Pharmasi Vocational
High Scool. Interviews conducted on productive
pharmacy teachers were pharmacology subjects.
Based on the results of the interview
pharmacology subjects related to drugs in the
organ system such as drugs on the nerves,
breathing, digestion, circulatory system. These
drugs are analyzed based on their constituent
components, active substances, the function of
active substances, how they work, and the side
effects of these drugs.

These pharmacological subjects turned
out to be very related to biology subjects,
especially with diseases and disorders in the
human organ system such as the digestive,
respiratory, circulatory, nervous, and
reproductive systems. Biology subjects can be
the initial knowledge of organs, and the names
pharmacy,  especially
pharmacology subjects. Interviews conducted

turned out to be pharmacological subjects doing

of diseases in

more discussion activities to analyze drugs
ranging from composition, active substances,
ways of working, and side effects of drugs
"discussion usually uses a drug wrapper which is then
analyzed the content of the drug and grouping the types
of drugs".

The inquiry learning model with a mini
research strategy will stimulate students to find
their own concepts based on a mini research
drug at a pharmacy. The approach that allows
scientific inquiry so students become more active
is inquiry learning (Lestari et al., 2018). The
inquiry learning model with a mini research
strategy based on interviews received positive

appreciation from pharmacology teachers
because it can indeed support the pharmacology
learning process in vocational high schools, but
with a note learning inquiry with a mini research
strategy should be able to make students become
active and the value of learning outcomes is also
good. The value of learning outcomes and
science process skills that have been analyzed
can give an idea that the inquiry learning model
with a mini research strategy can be used as a
supporter of pharmaceutical science. Mini
research conducted by conducting direct
observations at pharmacies provides benefits for
pharmaceutical science teachers, especially
pharmacy subjects, namely teachers will more
easily explain the drugs discussed. For students,
they will get two benefits at once, namely
students will more easily learn drugs and
diseases of the digestive system and become the
recognize the pharmacy
environment so that during labor, students are

initial stock to

more adaptable.

CONCLUSION

Based on the research that has been done
it can be concluded that (1) Inquiry learning
model with mini research strategy can improve
students science process skills (2) Inquiry
learning model with mini research strategy can
improve student learning outcomes (3) Based on
analysis of the value of learning outcomes,
skills,
productive vocational teachers, the inquiry
learning model with a mini research strategy can

science process and interviews of

be used as a means of supporting the learning of
pharmacy in Vocational High Scools.

ACKNOWLEDGEMENTS

Acknowledgments are addressed to (1)
the Head and Teacher of Biology at the
Semarang Pharmacist Vocational High School
who have given research permission, (2)
Observer who has assisted during the research
process, (3) XI F3 and XI F4 student Yayasan
Pharmasi Semarang Vocational High School.

115



Yoga Jiwanjaya, Lisdiana, Ari Yuniastuti S./

Journal of Innovative Science Education 9 (1) 2020 : 109 - 117

REFERENCES

Alves, C. C. (2012). Learning Science Through
Work  Experience:
Internships Program for

Ciencia  Viva

Secondary
School Students. International Journal of
Science and Society, 3(1), 13-26.

Cardak, O. (2015). Student Science Teachers’
Ideas of the Digestive System. Journal of
Education and Training Studies, 3(5),
127-133.

Carrier, S. J. (2009). The Effects of Outdoor
Science Lessons with Elementary School
Students on Preservice Teachers’ Self-
Efficacy. Journal of Elementary Science
Education, 21(2), 35-48.

Dimyati & Mudjiono. (2009). Belajar dan
Pembelajaran. Jakarta: Rineka Cipta.

Fernandez, F. B. (2017). Action Research in The
Physics Classroom: The Impact of
Authentic, Inquiry Based Learning or
Instruction on The Learning of Thermal
Physics. Asia-Pacific Science Educatio,
3(3),1-20.

Gormally, C., Brickman P., Hallar B., &
Armstrong, A. (2009). Effects of Inquiry-
based Learning on Students’ Science
Literacy  Skills and  Confidence.
International Journal for the Scholarship
of Teaching and Learning, 3(2), 1-22.

Joesyiana, K. (2018). Penerapan Metode
Pembelajaran  Observasi  Lapangan
(Outdor Study) pada Mata Kuliah
Manajemen Operasional (Survey pada
Mahasiswa Jurusan Manajemen
Semester III Sekolah Tinggi
Ekonomi Persada Bunda). Jurnal
Pendidikan Ekonomi Akuntansi FKIP
UIR, 6(2), 90-103.

Leksono, S. M. (2016). The Impact of Mini
Research Learning Based on Local
Wisdom Towards The Ability Mastership
Of Biology Conservation

Ilmu

Content.

Proceeding Biology Education
Conference, 13(1), 575-578.

Leonor, J. P. (2015). Exploration of Conceptual
Understanding and Science Process

Skills: A Basis for Differentiated Science

Inquiry Curriculum Model. International
Journal of Information and Education
Technology, 5(4), 255-259.

Lestari, L., Wardani, S., & Susilogati, S. (2018).
Influence of Guided Inquiry Model on
Students Cognitive Learning Outcome in
Stoichiometry  Topic. Journal of
Innovative Science Education, 7(2), 130-
135.

Moussaid, M., Campero, A. N., & Almaatougq,
A. (2018). Dynamical Networks of
Influence in Small Group Discussions.
PLoS ONE, 13(1), 1-13.

Nurjhani, M., Rustaman, N.Y., & Redjeki, S.
(2012). Kajian Tentang Penguasaan
Konsep Gizi Siswa SMP. Jurnal
Pendidikan IPA Indonesia, 1(2), 149-156.

Permari, N. W. P. (2016). The Effect of Mini
Research Towards Students’ Integrated
Science Process Skills on Environmental
Pollution Learning. Proceeding Biology
Education Conference, 13(1), 312-317.

Ping, I. L. L. & Osman, K. (2019). Laboratory-
Modified Argument Driven Inquiry (Lab-
Madi) Module: Content Validity Process.
Jurnal Pendidikan IPA Indonesia, 8(1),
129-140.

Pratono, A., Sumarti, S. S., & Wijayati, N.
(2018). Contribution of Assisted Inquiry
Model of E-Module to Students Science
Process Skill. Journal of Innovative
Science Education, 7(1), 62-68.

Rustaman, N., Diddjosoemarto, S., Yudianto,
S. A., Achmad, Y. Subekti, R.,
Rochintaniawati, D., & Nurjhani, M.
(2005). Strategi Belajar Mengajar Biologi.
Malang: UM Press.

Sanjaya, W. (2010). Strategi Pembelajaran
Berorientasi Standar Proses Pendidikan.
Jakarta: Kencana Prenada Media Group.

Sodikun, Sugiyarto, & Prayitno, B. A. (2016).
Pengembangan Modul Berbasis Inkuiri

Terbimbing pada  Materi  Sistem
Pencernaan Makanan untuk
Meningkatkan Keterampilan  Proses

Sains. Jurnal Inkuiri, 5(2), 122-133.
Suciati & Hermita, R. (2016). The Effect of

Module-Based Bounded Inquiry

116



Yoga Jiwanjaya, Lisdiana, Ari Yuniastuti S./

Journal of Innovative Science Education 9 (1) 2020 : 109 - 117

Laboratory on The Digestive System
Material of Xi Grade Toward Process
Dimension of Students’ Science Literacy.
Prosiding ICTTE FKIP UNS, 1(1), 563-
568.

Tyler, T. (2013). Tips for College Students: How

to Write a Mini Research Paper.
Retrieved

from http://www.academiaipuense.com
/writing-a-mini-format-research-paper-
an-academic-guide.html.

Utomo, E. N P. (2018). Pengembangan Modul

Berbasis Inquiry  Lesson  untuk

117

Meningkatkan Literasi Sains Dimensi
Proses dan Hasil Belajar Kompetensi
Keterampilan pada Materi Sistem
Pencernaan Kelas XI. Biosfer Jurnal
Tadris Pendidikan Biologi, 9(1), 45-60.

Wardani, S., Lindawati, L., & Kusuma, W.

(2017). The Development of Inquiry by
Using Android-System-Based Chemistry
Board Game to Improve Learning
Outcome and Critical Thinking Ability.
Jurnal Pendidikan IPA Indonesia, 6(2),
196-205.


http://www.academiaipuense.com/writing-a-mini-format-research-paper-an-academic-guide.html
http://www.academiaipuense.com/writing-a-mini-format-research-paper-an-academic-guide.html
http://www.academiaipuense.com/writing-a-mini-format-research-paper-an-academic-guide.html



