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Abstract: The COVID-19 pandemic has changed the face-to-face learning process to online learning. It requires 

learning innovations that can make students more independent in exploring concepts. Case-based learning can be an 

alternative in the online learning process. This study aims to develop a case-based learning model in online 

biochemistry learning. This study uses six stages to modify the stages of development research. The results showed 

that the learning model developed consisted of five phases which became the syntax of the learning model developed, 

namely (1) Planning; (2) Orientation; (3) Organization; (4) Implementation; and (5) an evaluation developed 

following the results of the needs analysis. The developed syntax is described in model implementation guidelines 

and is equipped with learning tools. The validator's assessment shows that the model and device instructions have an 

index value of the expert agreement with a valid category. The test results on students showed that all the stages 

described in the guidelines could be implemented properly. Students gave a positive response to the implementation 

of case-based learning. Thus, case-based learning can be recommended for further learning. 
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INTRODUCTION 

Reducing outside-home activities is currently 

the best option in suppressing the spread of the Covid-

19 Pandemic. The consequences of this choice make 

significant changes to the learning activities. The formal 

face-to-face learning process has now changed to 

learning at home. This situation makes students and 

lecturers have to be able to adapt certainly. Innovation 

in learning methods is needed to help students 

understand concepts and make them feel comfortable in 

dealing with pandemic conditions that may be faced in 

the long term [1,2]. 

The closure of the campus means that the 

current learning process is fully implemented online. 

The initial implementation used WhatsApp groups more 

by giving assignments to students. Students experience 

increased boredom and stress that affect their learning 

outcomes [3,4]. During its implementation, a platform 

was developed in universities to make it easier for 

students to access material and discuss with lecturers 

and colleagues. However, innovation in the learning 

process still needs to be done, especially in increasing 

their intrinsic motivation, so online learning remains 

attractive during the pandemic [5,6]. 

Biochemistry learning has a broad scope of 

material with a fairly short delivery. Nevertheless, the 

characteristics of the topics studied are very close to 

everyday life [7]. The use of the lecture method 

accompanied by practicum is often an option in 

delivering material. However, online learning which 

tends to apply the lecture method causes learning to be 

boring. In addition, the implementation of the practicum 

has not yet been conducted in the laboratory, so the use 

of the environment as a laboratory needs to be 

considered in the learning process [6]. 

Problem-based learning model (PBL) is a 

learning model that is often applied to increase student 

independence in exploring concepts. Part of PBL is 

Case-Based Learning (CBL) which uses cases around 

the community as learning resources [8]. The fields of 

medicine, nursing, and science often use cases in an 

effort to understand the concepts being studied [8-10]. 

The use of cases as learning resources is reported to 

increase students' motivation and independence in 

seeking the learning process [7]. 

Literature analysis shows that there are four 

stages of case-based learning that may be applied to 

online learning. The four stages are Planning, 

Organization, Implementation, and Evaluation (Table 

1). 

 

Table 1. Stages of Case-Based Learning [11] 

 
Stage 1 

Planning 

Planning a learning process that is 

measurable, according to the agreed time, 

and relevant to the topic being taught. The 

learning planning is recommended to follow 

Blooms' Taxonomy 

Stage 2 

Organization 

Organize students in groups through 

documents and explanations regarding the 

activities to be carried out. The 

recommended number of students per group 

is 5 people. They are assigned to read the 

cases presented and discuss with group 

members the questions given. 

Stage 3 

Implementation 

Provide challenging questions as 

implications of the process that has been 

implemented. Questions can be synthesized 

from the information provided previously. 

Stage 4 

Evaluation 

Provide inquiry questions to each group to 

be analyzed and answered together with 

group members. 

 

The planning stage is to design a learning 

process that is measurable, according to the agreed time, 

and relevant to the topic being taught. The 
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organizational stage is organizing students in groups 

through documents and explanations related to the 

activities to be carried out. The implementation stage is 

to give inquiry questions to each student to be answered. 

The evaluation stage is carried out by asking 

challenging questions as the implications of the process 

that has been implemented [11]. 

The success of case-based learning depends on 

how effectively the case facilitates learning, integrating 

information with the topic to be studied and interesting 

information for students [12]. The cases presented can 

be in the form of facts or deductive information, with a 

narration that is not too long but all information is 

connected to the topic [13,14]. The use of questions can 

also be used to help students understand the given case 

narrative. Case descriptions are accompanied by 

questions, which can be in the form of multiple-choice 

questions or questions with short answers. It is 

recommended to use simple questions first. The final 

assessment can use questions that require contextual 

analysis, problem analysis, and problem solving [15]. 

The case-based learning reported so far has 

positively impacted the learning process. This learning 

can train students' cognitive abilities through active and 

student-centered learning. It is an important 

consideration in integrating expository knowledge that 

does not relate concepts to environmental conditions 

[14]. Cases used in education can facilitate students in 

understanding information and analyzing it correctly so 

that this tends to lead to positive perceptions of students 

and lecturers [16-18]. However, case-based learning has 

not been widely used in online learning until now. The 

stages described above are still limited to literature 

analysis, so their application in online learning needs to 

be investigated more deeply [11]. This study aims to 

develop a case-based learning model in biochemistry 

online learning. 

 

RESEARCH METHODS 

It is development research that follows the 

modification of the steps of Borg & Gall [19], including 

(1) preliminary study, (2) planning, (3) product 

development, (4) product validation, (5) initial product 

revision, and (6) limited trial. The preliminary study 

covers online learning problems and the opportunities 

for using case-based learning. The target of the 

preliminary study is students who take Biochemistry 

courses. The planning stage includes product designs 

concerning literature studies and needs analysis results. 

The product design is used to develop the initial product 

by compiling a complete rough draft, i.e., the 

characteristics of the model, draft model, lesson plans, 

teaching materials, and assessment instruments. A 

rough draft is then given to three experts to evaluate the 

draft that has been prepared. The results of the expert 

assessment are used to revise the product. Limited trials 

were conducted to determine whether the product could 

be implemented in the learning process. 

 

 

 

Research Instruments 

The research instrument includes three stages, 

i.e., needs analysis, development, and limited trial 

(Table 2). The needs analysis stage uses online 

Biochemistry learning. The questionnaire includes 

open-ended questions regarding comments and 

suggestions on the implementation of Biochemistry 

learning and responses of the developed case-based 

learning model in improving the quality of online 

Biochemistry learning. 

 

Table 2. Data Collection Instruments 

 

Stages Instrument Purpose 

Needs analysis 

Students 

quessionnaire 

1. Obstacles and 

problems of 

online learning 

2. Opportunities 

for developing 

case-based 

learning models 

Development 

Model 

implementation 

guide validation 

sheet 

Obtain valid 

model 

implementation 

guidelines 

Learning device 

validation sheet 

Obtain valid 

learning tools 

Evaluation tool 

validation sheet 

Obtain a valid 

evaluation tool 

Limited Trials 

Model 

implementation 

observation 

sheet 

Get information 

on the 

implementation 

of the model 

syntax 

 

The development stage instruments include a 

model implementation guide validation sheet, a learning 

tool validation sheet, and an evaluation tool validation 

sheet. The model implementation guide validation sheet 

covers aspects of syntax, social system, reaction 

principle, support system, instructional impact and 

accompaniment impact, instructional implementation 

instructions, and language. The tool validation sheet 

includes CPL compliance, indicators, substance, 

construction, language, and objectivity. The instrument 

is in the form of a questionnaire with five answer 

choices, i.e., very poor (VP), poor (P), sufficient (S), 

good (G), and very good (VG). 

The trial stage includes an observation sheet on 

the implementation of the model which includes aspects 

of observation in this case learning syntax, social 

systems, reaction principles, and support systems. 

Observation values include: 1) implemented, 2) 

partially implemented, and 3) not implemented.  

 

Data Analysis Techniques 

The data obtained from the student 

questionnaires were analyzed descriptively to find out 

the constraints of online learning and opportunities for 

developing a case-based learning model to overcome 
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these obstacles. The results of expert validation were 

tabulated and calculated with the range of total scores of 

1-5, the value of the interquartile range and the standard 

deviation. The values obtained are interpolated in the 

category table (Table 3) [20,21]. The trial stage was 

analyzed to see what parts were implemented, partially 

implemented, and not implemented. 

 

Table 3. Categories of Validator Calculation Results 

 

No Indicators Category 

1. ≥ 80% score of 4-5 

Interquartile ≤ 1 

Median 4-5 

Very Good 

2. 65%-70% score of 4-5 

Interquartile ≤ 2 

Median 4-5 

Good 

3. 50%-64% score of 4-5 

Interquartile ≤ 2 

Median 4-5 

Sufficient 

4. > 50% score of 4-5 

Interquartile > 2 

Median < 4 

Less 

 

 

RESULTS AND DISCUSSION 

The results of the preliminary study showed 

the learning constraints presented by students during 

online learning. The constraints raised can be divided 

into four aspects: the implementation of learning which 

is only theoretical and unidirectional, too many tasks, 

lack of access to learning, and signal constraints (Table 

4). 

 

Table 4. Obstacles in the Implementation of Online 

Biochemistry Learning 

 

Aspects % Respond 

the implementation of 

learning which is only 

theoretical and 

unidirectional 

63 

too many tasks 53 

lack of access to learning 76 

signal constraints 89 

 

The suggestions given indicate that learning is 

made more interesting by connecting the surrounding 

conditions. Instructions for working on assignments and 

materials are made more systematic and uploaded in 

their entirety to the LMS, making it easier for students 

to access. 93% of students need the development of a 

case-based learning model to improve the quality of 

online learning in Biochemistry. 

Based on the literature and preliminary studies, 

a case-based learning model syntax was developed with 

5 phases: planning, orientation, organization, 

implementation, and evaluation. The planning stage 

includes the stage of selecting cases that are related to 

the material to be delivered, designing structured 

assignments, developing teaching materials, and 

compiling the stages of teaching in the LMS. The 

orientation stage is the stimulus stage for students. The 

activities conducted by the lecturer at this stage explain 

the learning objectives and learning scenarios, explain 

the material by connecting to cases that exist in the 

community. Students can ask questions and discuss 

through google meet or through the discussion forum 

platform available on the LMS. The organizational stage 

is to organize students into several groups with 4-5 

members reading the cases presented and discussing 

with their group members related to the questions given. 

The implementation stage is the stage of conveying the 

results of group discussions and answering challenging 

questions related to the entire discussion conducted. The 

evaluation stage gives students the opportunity to 

summarize the concepts they have learned in a short-

written form with a predetermined format. The overall 

syntax is shown in Figure 1. 

The case used in this study is the case of the 

COVID-19 virus. The topic of viruses can be related to 

the structure and physicochemical properties of protein 

macromolecules, carbohydrates, nucleic acids, and fats. 

The viral life cycle can be related to the metabolism of 

the four macromolecules previously discussed. 

Technically, structural assignments are given through 

articles related to Covid-19 cases and questions can 

relate to the structure of the virus that composes the 

virus related to proteins, carbohydrates, nucleic acids, 

and fats. Articles related to health protocols such as 

washing hands with soap and the use of disinfectants are 

related to the physical and chemical properties of lipids 

as macromolecules that make up cell capsids. The 

spread of the virus can be related to the viral life cycle 

which is connected with a central dogma involving 

nucleic acids and proteins. 

Each group gets a different case through the 

articles given. Students are asked to discuss to find 

keywords related to Biochemistry material. 

Furthermore, with group members discuss related to the 

questions given. 

Lecture materials such as teaching materials, 

articles assigned to each group, a list of questions as 

discussion material, instructions for working on 

assignments, formats for compiling a summary, and a 

schedule for submitting discussion results are uploaded 

to the LMS in order that it can be easily accessed by 

students. The discussion forum platform is activated, so 

students can discuss with the group members and can 

ask the lecturers things that they have not understood. 

Feedback is given by the lecturer at the time of 

delivering the results of the discussion and the responses 

given by other group members. Evaluation is in the form 

of compiling a summary related to the results of the 

discussion in a predetermined format. The final 

assessment is in the form of expressing opinions (oral 

skills), summary writing skills and the ability to answer 

questions. 
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Figure 1. Syntax of Case-Based Learning Models in Online Biochemistry Lectures 

 

 

The results of the assessment by the validator 

regarding the guidelines for the use of the case-based 

learning model showed that the average value of all 

aspects has very good and good category (Table 5). 

Suggestions given by the validator regarding the 

guidelines include (1) the sequence of activities needs 

to consider time considering that learning is conducted 

online, (2) the relationship between lecturers and 

students needs to be studied related to the limitations 

of interaction in online learning, (3) Assessment of 

student activities when responding is also necessary to 

become an assessment, and (4) the maximum duration 

of time required should be added to the 

implementation manual.  

 

Table 5. The results of the assessment of the model 

use  

 

Aspects Category 

Syntax Good 

Social system Very Good 

Reaction principle Good 

Support system Good 

Instructional impact and 

accompaniment 

Good 

Indicators of learning 

implementation 

Good 

language Good 

 

Tabel 6. Hasil penilaian perangkat dan evaluasi 

 

Aspects Category 

CPL suitability Good 

Indicator Good 

Substance Good 

Construction Good 

Language Good 

Objectivity Good 

 

The results of the validator's assessment 

related to learning tools and evaluation tools showed 

that the average value of all aspects has a good 

category (Table 6). The suggestions given include (1) 

prioritizing skill development considering that 

learning is conducted online, (2) teaching materials 

need to be reproduced with interesting illustrations, 

and (3) the rubric for assessing learning activities 

recorded in the LMS needs to be added to the rubric. 

The results of model testing show that all 

stages of the syntax can be conducted properly. 

However, the use of the discussion forum platform has 

not optimal, so it is necessary to socialize to students 

the role of the platform to help them if having 

difficulties. The results of the observations showed 

that (1) all students played an active role in the 

discussions, (2) all students do the instructions for 

working on assignments according to the given 

Stage 1 

Planning   
a. Lecturer chooses cases 

that are connected 

with the material to be 

delivered 

b. Lecturer designs 

structured assignments 

c. Lecturer develops 

teaching materials 

d. Lecturer arranges the 

stages of teaching in 

LMS 

Stage 2 

Orientation 
a. Lecturer explains 

learning 

objectives and 

scenarios 

b. Lecturer explains 

the material with 

examples from 

the surrounding 

environment 

c. Students ask and 

discuss  

 

Stage 3 

Organization 

a. The lecturer 

arranges the 

students in 

several 

groups (4-5 

people) 

b. Students read 

the given case 

c. Students 

answer 

according to 

group 

analysis 

Stage 4 

Implementation 
a. Students 

convey the 

results of 

discussions 

related to 

assignments 

in stage 3 

b. Lecturer 

gives 

feedback 

c. Lecturer 

asks 

challenging 

questions 

Stage 5 

Evaluation 
a. Students are 

assigned to 

make a 

summary of the 

concepts that 

have been 

discussed 

b. Lecturer and 

students make 

conclusions 

c. Lecturer gives 

an assessment 
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design, (3) all students help each other if having 

difficulties, and (4) all students submitted assignments 

on time. The part that is still lacking is the use of a 

discussion forum platform making the summaries did 

not meet the rules of scientific writing, and signal 

constrain making students unable to follow the 

learning process properly. 

Student responses during the online learning 

process of Biochemistry with a case-based model 

indicate that most students feel interested and 

challenged in attending lectures. Most students 

recommend a similar learning process to make it 

easier for them to understand the relationship between 

concepts and cases that occur in their environment. 

Table 7 shows the percentage of student responses 

during lectures. 

 

Table 7. Student response to the 

implementation of case-based learning model 

 
Questions VG 

(%) 

G 

(%) 

S 

(%) 

P 

(%) 

VP 

(%) 

Interest in 

attending lectures 

40,74 25,93 33,33 0 0 

Understanding of 

Biochemistry 

material 

37,04 29,64 18,52 0 0 

The connection of 

the cases to the 

material presented 

55,56 33,33 11,11 0 0 

Feedback given by 

the lecturer 

59,26 40,74 0 0 0 

     

The comments that are mostly given by 

students are case-based uses increase their knowledge 

and provide them new knowledge. In addition, 

students commented that use cases made 

Biochemistry material relevant to their lives. So far, 

they think that Biochemistry is more about material 

that are difficult to understand. In addition, case-based 

learning makes their assignments not much to do and 

can be summed up in one task. The difficulty of 

discussing with friends because in online conditions 

causes the discussion stage to be less. 

The advice given by students is to train more 

in writing because they find it difficult to make it. In 

addition, lecturers are asked to explain not too quickly 

so that it is easier to understand the material presented 

and understanding student conditions related to signal 

interference during lectures. 

Student learning outcomes using questions 

containing cases showed an average score of 71.72; 

the average writing is 70; and student graduation is 

96.3%. 

The implementation of case-based learning 

in this study has several advantages. Students become 

connected between the concepts and the cases given 

and feel that the concepts of Biochemistry are useful 

for their lives. The results of previous studies have 

reported that Biochemistry learning so far involves 

more concepts and is not relevant to the lives of 

students [22,23]. Many concepts cause students feel 

limited in developing their arguments. Through cases, 

students can argue related to the cases they study both 

according to their perspectives and the results of 

discussions that have been conducted [24,25]. 

The disadvantage of case-based learning in 

online Biochemistry learning is that it requires 

thorough prior knowledge in explaining concepts and 

connecting with the cases used. In addition, the 

selection of relevant cases and questions as a guide in 

understanding the material need to be well prepared. 

The discussion stage becomes less meaningful 

because the online implementation limits student 

interaction with other students. One of the factors that 

influence the success of online learning is the 

interaction between students and content, students 

with students, and students with instructors [26]. 

Student interaction with content is the dominant factor 

that often exists in the online learning process [27]. 

The three factors should ideally contribute to the 

success of learning, but student-student interaction is 

reported to have a major contribution to online 

learning [28]. 

Related to the interaction of students who are 

still lacking in this learning process, it is 

recommended to be able to activate the discussion 

forum platform in the LMS. Until now, the platform 

has not been fully activated by students, even though 

the platform can connect students and lecturers. This 

is possible as the cause of the discussion process did 

not go as well as desired. 

 

CONCLUSION 

This research has developed a case-based 

learning model for online learning of Biochemistry. 

Five stages become the syntax of the learning model 

developed: (1) Planning; (2) Orientation; (3) 

Organization; (4) Implementation; and (5) Evaluation; 

clearly described in the guidelines for implementing 

the model. The device was developed using cases 

experienced by students, i.e., Covid-19 Pandemic 

cases ranging from virus composition to activity 

habits by paying attention to health protocols and their 

relationship to the virus life cycle. The results of the 

validator's assessment indicate that the guidelines for 

implementing the model and learning tools have good 

assessment results so that in terms of content, they 

have good validity and reliability. Student responses 

indicate that the learning model provides students with 

new knowledge so that it is recommended to be 

applied to the next lesson. 
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