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Abstract

This research aimed to provide an overview of the practicum design regarding the differences
between animal cell and plant cell used in Student Worksheet in Banyuwangi Regency. The
samples used were 6 Student Worksheets of practicum work on animal and plant cells consisting
of 3 Student Worksheets from the education unit level curriculum (hereafter, KTSP) and 3 Student
Worksheets from the curriculum 2013. The sampling technique used in this research was
purposive sampling. The instruments used were obtained from the Biology Education Lecturers
Team of Indonesia University of Education which consisted of relevance aspect, Competency
Aspect, practical aspect and knowledge construction analysis of Vee Diagram adapted from
Novak & Gowin (1984). The results of the analysis showed the following: 1.) relevance aspect,
not in accordance with the demands of Basic Competence, 2.) Competency Aspect, there were no
objects or phenomena that could be observed and the ability to think was only limited to C1, 3.)
practical aspect, showing that the suitability of the tools, materials and practicum steps still did
not meet the practicum standards, and 4.) the knowledge construction of title/objective had not
been focused, the object of the phenomenon could not be observed and only a few theories,
principles, and concepts could be identified. This shows that the role of Student Worksheet in
practicum activities has not been optimal and practicum reconstruction is needed so that
practicum activities can run optimally.
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1. INTRODUCTION

Biology is one of the sciences that
provide many learning experiences to
understand the concepts and processes of
science. The process skill in biology
includes observing, categorizing, predicting,
communicating, proposing hypotheses,
planning experiments or investigations,
applying concepts or principles, and asking
questions (Nuryani, 2005: 78-81). The
learning process can determine the quality of
students' outcomes (Ardana and Rina, 2020).

The recent educational paradigm is
developing rapidly. One of the developing
paradigms is that learning biology is
considered difficult because many things to
learn (Jayawardana & Rina, 2020). This is
supported by Solikhatun et al. (2015), which
state that most students consider biology is
complex because it is a rote lesson, so that in
classroom learning, students only listen and
take notes from the teacher's explanation.

Sometimes there are misconceptions in the
learning conducted.

Misconceptions can occur due to abstract
and complex concepts that can make it
difficult for students to understand (Ibrahim,
2012). One of the lessons that can create
misconceptions is material about cell
structure and function, according to
Muller et al. (2007); Simanek (2007), in
studying the cell structure and function,
observations using a microscope can hinder
the thinking process because of wrong logic
after the observation takes place. To avoid
misconceptions, teachers must explain in
detail about learning activities and
practicum activities. Practicum activities are
essential in learning biology because they
can help students connect two domains of
knowledge that are objects or phenomena
observed and the realm of ideas and can train
cognitive, affective, and psychomotor
abilities in understanding a biological
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phenomenon (Ulfa, 2016; Wahidah et al.,
2018).

Laboratory-based learning activities can
be used as an alternative to learning
activities to explore and maximize students'
learning  potential through the first
bioscience activity, where students can
develop themselves in biology learning as
part of science through laboratory-based
activities (Croker, et al., 2010). Supriatno
(2009) has researched 46 samples of Biology
Student worksheets. The results showed that
24% of Student worksheets could be done
according to procedures and got good or
complete scores in terms of Analysis and
conclusion, the remaining 76% had
problems in several ways, namely: 1)
unstructured work steps, 2) complex
procedures to be done, 3) the data table was
still rigid, and the results of the practicum
caused misconceptions, 4) it was incomplete
in the practicum, and 5) required a relatively
long time in one experiment.

The problems in LAD (Laboratory
Activity Design), according to Supriatno
(2013), are that the practicum objectives
emphasize more cognitive than psychomotor
aspects. Most of LAD uses a deductive
approach with an expository model;
although detailed in LAD practicum
procedures, some are unstructured. The
orders are confusing, which causing multiple
interpretations. However, the practicum is
expected to change the students' mindset,
and the learning becomes laboratory-based
learning. According to Woolnough. (2003)
stated the importance of doing a practicum
are 1) it can generate students' motivation, 2)
it can develop basic abilities in
experimenting, 3) it becomes a vehicle for
scientific approaches, and 4) can support
learning materials, to avoid the existence of
misconceptions about biology learning,
especially on the material of cell structure
and function.

The problems presented by Supriatno
(2013) and (Rini et al, 2014) became the
basis for the analysis of the Student
Worksheet (LKS). It was found that the
worksheets used in a practicum in schools
did not meet the practicum objectives, and it
was not even clear for the activities. Besides
that, the practicum activities did not meet the

curriculum's  learning objectives and
demands, so they needed to be reviewed.
The researchers examined the use of Student
worksheets on the material of differences
between the structure of animal and plant
cells because the material is abstract and can
cause misconceptions (Jayawardana & Rina,
2020).

Researchers analyzed the design of
laboratory activities from several aspects,
namely 1) Relevance Aspects (competence
with  BC and content with BC); 2)
Competency aspect (observation,
transformation, interpretation, and thinking
ability); 3) Knowledge Construction
Analysis adapted from Novak & Gowin
(1984), namely 1) title/objective; 2) the
object of the phenomenon; 3) theories,
principles, and concepts; 4) data recording
and transformation; and 5) knowledge
acquisition. The Analysis of the worksheets
used 6 biology learning books for Xth grade
consisting of 3 books from the KTSP
curriculum and 3 books from the curriculum
2013 that had been refined.

This Analysis used the comparison
between the previous and current
curriculums to know the difference since the
Student Worksheet of the KTSP curriculum
has not described the sequence of learning in
detail that caused interpretation that was
diverse and led to teacher-centered learning
and the Student Worksheet of the curriculum
2013 whose learning activities has been
centered on students (Kemendikbud, 2016).
In addition, the authors also reconstructed
the Laboratory Activity Design (LAD) on
observing animal and plant cells to improve
practicum activities so that they can be used
optimally and help students' thinking
processes.

2. RESEARCH METHOD

The method used was a qualitative
descriptive method. The purpose was to
describe the phenomena found on the
Student Worksheet being observed. The
observed practicum was about the difference
between animal and plant cells for Xth grade
in Banyuwangi. The samples used in this
research were 6 Student Worksheets
consisting of 3 books from the KTSP, named
Samples A, B, and C; and 3 books from the
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curriculum 2013 named Sample D, E, and F.
The sampling was done through purposive
sampling. The research instrument used an
instrument developed by the Biology
Education Lecturers Team, the Indonesia
University of Education, which included
analysis of relevance aspect, Competency
Aspect, practical aspect, and knowledge
construction analysis adapted from Novak &
Gowin, 1984), which consists of 1)
title/objective; 2) the object of the
phenomenon; 3) theories, principles and
concepts; 4) data recording and
transformation, and 5) knowledge
acquisition.

The research began by analyzing the
LAD published by publishers using
instruments by the Biology Education
Lecturer Team, Indonesia University of
Education. After that, the LAD was tested
according to the practical instructions in the
book and analyzed for the weaknesses. After
implementation, the researcher
reconstructed the LAD by changing some of
the LAD or the entire LAD that contained
errors or incorrect procedures.

3. RESULT AND DISCUSSION

Before conducting trials on practicum
activities, researchers analyzed the
Laboratory Activities Design (LAD) on the
Student Worksheet to be studied: the
analysis of relevance aspect, competency
aspect, practical aspect, and knowledge
construction analysis. The relevance aspect
was analyzing the activities and curriculum
consisting of competence with BC and
content with BC, in the aspect of
competence containing the ability to
observe, transform, interpret, and level
thinking skills and analysis of knowledge
construction (Vee diagram) which was
adapted from Novak & Gowin (1984). The
results of the analysis worksheets that
referred to the aspect of relevance can be
seen in Table 1.

Table 1. Relevance Aspect (Activities and
Curriculum)

SW Score
No. Parameter KTSP K. 13
A B C D E F
1.  Competence 1 2 1 2 1 1
with BC
2. Content with 1 1 1 1 1 2
BC

Generally, the SW was following
the practicum in general. It was in line with
the curriculum both in terms of competence
and content. However, for SW competence
with BC, SW differs from the KTSP
(Student Worksheet A, B, and C) and the
curriculum 2013 (Student Worksheet D, E,
F). The relevance of competence with BC
had a value of 2 only in 2 Student
Worksheets, namely Student Worksheet B
from KTSP and D from curriculum 2013,
which means that the competencies
developed in the practicum met the
minimum BC standards. Meanwhile, other
worksheets regarding content with BC
scored 1, which means that the content in
practicum activities did not meet BC
standards.

In content with BC, there was only
1 Student Worksheet (F) scored 2, which
means the content in practicum activities
met the BC minimum standard. In contrast,
other Student Worksheets scored 1, which
means the content in practicum activities did
not meet the BC minimum standard.
According to Handayani (2018), most of the
schools that have implemented curriculum
2013 have carried out biology practicum in
line with practical needs and also following
essential competencies, while schools that
have not implemented curriculum 2013 are
primarily practicing below the frequency of
utilization that should be or even not
according to BC standards. Therefore, some
worksheets in the KTSP curriculum did not
match the relevance of competencies or
content with BC compared to curriculum
2013.

The competency aspect analysis was the
ability to observe, transform, interpret, and
think ability levels. The results of the
analysis can be seen in table 2 below.
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Table 2. Competency Aspect Analysis
SW SKOR
No. Parameter KTSP K13
A B C D E F
1. Observation 2 2 2 2 2 2

Ability
2. Transformation

—

1 1 2 1 2

3.  Interpretation 2 1 2 2 1 2
4.  Thinking
ability level 1 1 1 1 0 1

In general, All SW of KTSP and
curriculum 2013 practicum activities on
observation ability have been directed
towards observing the general character or
the specific character of an object or
phenomenon. On the observation ability in
SW  KTSP and curriculum 2013
have the same score that was 2, which
means only observing the general character
of the object or phenomenon. In data
transformation, there were 60% SW which
had a score of 1 and 40% had a score of 2.
The analysis showed a higher score in
curriculum 2013 that was 2 except for
Student Worksheet E which scored 1, score
of 2 indicated that the data were represented
in standard form but quantitative data
represented in other forms
appropriately. Meanwhile,  the = KTSP
curriculum had a score of 1, which means
that the data were represented in a standard
form.

Regarding the interpretation
competence, the student worksheet on either
the KTSP curriculum or curriculum 2013
obtained the same score of 2 (A, C, D, and
E), which means that the use of the data
component as a whole, shown by qualitative
data, in the observation of animal cells and
plant cells was indicated by observational
data in the form of images containing
information of the organelles that can be
observed. Other student worksheets
obtained a score of 1 which means that the
data were not interpreted and only used some
data components. In the thinking ability
level, it involved only the thinking level of
C1 (mentioning) up to C3 (applying), except
the student worksheet E, which obtained a
score of 0, which did not involve thinking
ability C1 (mentioning) up to C3 (applying).
It was due to the student worksheet E had no
question raised in its practicum; it just

presented the image resulted from the
observation.

According to Hamidah et al. (2014), one
of the requirements in learning biology is
practicum activities. Therefore, practicum
activities must be carried out properly with
good laboratory conditions. Practicum
activities have an essential role in realizing
the effectiveness of Biology learning.
According to Supriatno (2009), if there were
wrong work steps, there would be an
ineffective result from the practicum. This
ineffectiveness can cause the practicum less
optimal; the students are not focused on the
practicum and may do what should not be
done. In addition to analysis, experiments
were also carried out on SW to test the
practical aspect of each student worksheet.
The practice on the SW was carried out at
SMAN 1 Banyuwangi on March 1, 2021, to
find out what obstacles might occur during
the practicam. The following Table 3 shows
the results of the practical analysis.

Table 3. Practical Aspect Analysis
SW score
No Parameter KTSP curriculum
curriculum 2013
A B C D E
1. The 4 4 4 4 4 4
suitability of
the
practicum
tools  with
school
standards
2.  The 2 2 3 3 2 2
suitability of
the
practicum
materials
with the
needs of the
activity
3. Practicum 3 4 3 4 3 3
Working
structure

s

The suitability of practicum tools
with school standards in general, all Student
Worksheet scored 4, means that all required
practicum tools were available in the
laboratory and accordance with school
laboratory standards. On the suitability of
practicum materials with the needs of the
activity, only 2 Student Worksheets scored
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3, namely Student Worksheet C and D,
which means that not all practicum materials
needed were in line with school laboratory
standards, and some practicum tools can be
replaced with alternative materials. In
contrast, some other Student Worksheets
had scored 2, which means that some of the
required practicum materials were not found
in the school laboratory. For example,
Student Worksheets B, E, and F did not use
methylene blue in observations, even though
this material is essential during observations
so that observations on cells become easy. In
Student Worksheet A, practical materials
were not found in school laboratories, such
as Hydrilla, which schools and students
rarely provide, tended to find their own for
the practicum materials.

In the practicum work structure,
Student Worksheet B and D had a score of 4,
which means that all work steps were
structured and in order/stages to get the
results of observations. In contrast, another
Student Worksheet had a value of 3 which
means all work steps were structured, but
there were wrong sequences/stages of
getting the results. The results of
observations, this was because the stages of
observation in animal and plant cells were
not distinguished at the observation stage
between animal and plant cells, even though
it was essential to differentiate so that
students knew the differences in
treatment/observation methods in animal
and plant cells, for example giving
methylene blue to animal cells. Moreover,
aquades in plant cells this was intended to
facilitate observations and avoid
misconceptions during  observations.
Supriatno (2009) strengthened this, stating
that unstructured practicum work steps can
lead to failure during practicum activities,
and learning is less meaningful.

Aspect of Knowledge Construction (Vee
Diagram)

After determining the knowledge
construction of the Vee diagram, the six
worksheets were also scored. The results of
the scoring can be seen in Table 4.

Table 4. Knowledge Construction of Vee
Diagram

SW SCORE
No Parameter KTSP curriculum
curriculum 2013

A B C D E F
1. Title/Purpose 2 2 2 2 1 2
2. Phenomenon 0o 0 0 1 0 1
object
3. Theories, 2 2 2 2 0 2
principles and
concepts
4. Data
recording and 0 O O O 0 O
transformation
5. Knowledge 2 2 2 2 1 2
Acquisition

The title/objective on the knowledge
construction of the Vee diagram showed that
almost all worksheets scored 2, which means
the title/objective/focus question contained a
conceptual part but did not support the
observation of the main object or event.
Student Worksheet E scored 1, which means
that there were no questions on the focus,
title, or purpose of the activity. For
phenomenon objects, almost all worksheets
scored 0, meaning no objects or events can
be identified. Student Worksheet D and F
scored 1, which means the main event or
object can be identified and consistent with
the focus question, or events and objects can
be identified but not consistent with the
focus question.

Object phenomena that can be
observed from Student Worksheet, almost
all Student Worksheet scored 0, meaning no
objects or events were identified. In theory,
principles, and concepts, almost all
worksheets scored 2, namely concepts and
approximately one principle (conceptual or
methodological) or concepts, and a relevant
theory can be identified. Student Worksheet
E scored 0, which means no identifiable
conceptual part because Student Worksheet
E had no focus questions, principles, or
concepts identified in the practicum.

Recording and transforming data for
all Student Worksheets, there was no
recording or data transformation activity
identified. In knowledge acquisition, almost
all Student Worksheets had a score of 2,
namely the acquisition of knowledge was
inconsistent with the data and events

Bioedukasi: Jurnal Biologi dan Pembelajarannya Vol. XIX No. 2 October 2021



76

Fattahillah @ Analysis and Reconstruction

recorded and transformed, or knowledge
acquisition already contained a conceptual
side. In contrast, Student Worksheet E had a
score of 1, namely, the acquisition of
knowledge did not match the left side of the
Vee diagram. Overall, the construction of
knowledge was still not perfect, so it needed
to be repaired and reconstructed to carry out
the practicum in line with the standards.
Students can gain the appropriate knowledge
so that the practicum activities are
meaningful.

Activities in the practicum need to
pay attention to several things: title and
objectives, tools, materials, procedures, and
activities results. Tesch and Duit (2006:149)
grouping the practicum stage into several
parts, namely 1.) the preliminary stage,
which plays an essential role as a student
guide in practicum activities such as
preparation and work steps, 2.) the work
stage, which is the core stage for students.
Students such as assemblers, observing, and
so forth, and 3.) closing stage, ending with
the end of the practicum, the results of
observations, discussion, and closing. Apart
from the activities, attention is needed to the
laboratory state used as a place for
practicum. According to Mustaji (2009:1),
the laboratory can be a place for students to
drill skills, practice, experiment, knowledge,
demonstrate and develop knowledge.

The development of knowledge must
also be in line with the holding of practicum.
However, sometimes practicum can make
students confused. According to Novak &
Gowin (1985), practicum activities can
make students frustrated and confused when
carrying out practicum activities. This is
because the design of laboratory activities is
not appropriate or has not become an easy
guide for students, causing the practicum to
be meaningless. For this reason, it is
necessary to reconstruct appropriate
practicum activities so that learning
activities are appropriate and do not confuse
students. Before that, the teacher must
analyze the feasibility of the practicum and
try it out before it is implemented in
classroom learning. After being tested, the
teacher can reconstruct the activities that are
lacking or inappropriate in the practicum.

Student Worksheet Reconstruction
Reconstructed Practicum Activity Sheet:
Observation of Animal Cells and Plant
Cells

Objectives:

1. Skilled in making preparations of animal
cells and plant cells

2. Can use a microscope to observe cells

3. Can make preparations on animal and
plant tissues

4. Can conclude the difference between
animal cells and plant cells

Tool:

1. Microscope

2. Glass preparation

3. Cover glass

4. Dropping pipettes
5. Cutter/ Razor

6. Scalpel/cotton bud
7. Stationery

Material:

1. Aquades

2. Methylene blue

3. Tissue

4. 70% alcohol

5. Animal tissue: human cheek epithelium,
mammalian intestinal epithelium (cow or
goat), mammalian liver epithelium (cow or
goat)

6. Plant tissue: onion bulbs, celery stem, and
roots of dicotyledonous plants

Work steps:

1. Observing plant cells

* Prepare tools and materials to be
observed

»  Thinly slice the inner membrane of the
onion bulbs, celery stem, and roots of
dicotyledonous plants

» Place the slices of the preparation on a
glass slide

* Add adrop of distilled water to the slices
of the preparation carefully

» Cover with a coverslip and press with a
clean thumb

* Clean excess water using a tissue

* Observe the plant preparations under a
microscope with a small to large
distribution

* Describe the results of observations in
the report of observations carefully
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2. Observing animal cells

* Prepare tools and materials to be
observed

*  Clean the scalpel using 70% alcohol

*  Gently wipe the epithelium of the cheek
cavity, mammalian intestine, and
mammalian liver using a scalpel or
cotton swab

* Place the slices of the preparation on a
glass slide

* Add a drop of methylene blue to the
slices of the preparation carefully

» Cover with a coverslip and press with a
clean thumb

* Clean excess water using a tissue

* Observe the plant preparations under a
microscope with a small to large
distribution

» Describe the results of observations in
the report of observations carefully

»  Experiment Result Data

No | Animal | Note | Plant Note
cell cell
figure figure
1.
2.
Questions:

1. What cell parts can be observed from
plant cell preparations?

2. What cell parts can be observed from
animal cell preparations?

3. What are the differences in the structure
of animal cells and plant cells after
observation?

4. What are the consequences of the
difference between animal cells and
plant cells?

5. What would happen if plant cells do not
have a cell wall and vice versa in animal
cells?

4. CONCLUSION

The analysis was carried out on 6
Student Worksheets consisting of 3 Student
Worksheets from the KTSP curriculum and
3 Student Worksheets from the K.13
curriculum covering the analysis of

relevance aspect, competency aspect,
practical aspect, and knowledge
construction analysis. The Vee diagram
showed that the design of laboratory
activities or student practicum worksheets
had not met the complete SW components.
Incomplete components resulted in non-
optimal and less meaningful practicum
activities for students. Therefore, to adjust
the quality of practicum on student
worksheets, it is necessary to conduct
Student Worksheets reconstruction
according to practicum standards to
maximize practicum activities. Students can
gain complete knowledge so that practicum
activities are meaningful.
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