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A B S T R A K 

Kesulitan siswa dalam memahami dan mengidentifikasi berbagai bentuk 
mikroalga berdampak negatif terhadap hasil belajarnya. Akibatnya siswa 
menjadi semakin bosan dengan proses pembelajaran. Tujuan dari 
penelitian ini adalah mengembangkan E-modul interaktif untuk 
meningkatkan pemahaman konsep dan keterampilan identifikasi 
mikroalga. Penelitian ini menggunakan prosedur penelitian dan 
pengembangan (R&D) dengan menggunakan model pengembangan 
ADDIE. Subyek penelitian ini adalah satu orang ahli media, satu orang ahli 
materi, satu orang ahli desain, dua orang dosen biologi untuk analisis 
kebutuhan, sembilan orang mahasiswa untuk uji coba tunggal, dan 
delapan belas orang mahasiswa untuk uji coba kelompok kecil. Metode 
yang digunakan untuk mengumpulkan data adalah observasi dan 
wawancara. Instrument pengumpulan data menggunakan kuesioner. 
Teknik analisis data menggunakan analisis deskriptif kualitatif, kuantitatif, 
dan uji N-gain. Hasil penelitina yaitu E-modul interaktif secara keseluruhan 
memperoleh kriteria sangat layak berdasarkan hasil uji validasi ahli dengan 
persentase lebih besar dari 80%. Berdasarkan hasil perhitungan uji N-
Gain, rata-rata variabel pemahaman konsep sebesar 0,84, sedangkan 
variabel keterampilan identifikasi sebesar 0,70 menunjukkan nilai gain 
lebih besar dari 0,7 yang berarti sangat berhasil. Disimpulkan E-modul 
interaktif dinyatakan praktis dan efektif untuk meningkatkan pemahaman 
konsep dan keterampilan identifikasi siswa.  

A B S T R A K 

Students' difficulties understanding and identifying various forms of microalgae hurt their learning 
outcomes. As a result, students become increasingly bored with the learning process. This research 
aims to develop an interactive E-module to improve conceptual understanding and microalgae 
identification skills. This research uses research and development (R&D) procedures using the ADDIE 
development model. The subjects of this research were one media expert, material expert, design 
expert, biology lecturers for needs analysis, nine students for single trials, and eighteen students for 
small group trials. The methods used to collect data are observation and interviews. The data collection 
instrument uses a questionnaire. The data analysis technique uses qualitative, quantitative descriptive 
analysis and the N-gain test. The research results, namely that the interactive E-module obtained very 
feasible criteria based on the results of expert validation tests with a percentage greater than 80%. 
Based on the N-Gain test calculation results, the average concept understanding variable is 0.84, while 
the identification skills variable is 0.70, indicating a gain value greater than 0.7, which means it is very 
successful. It was concluded that the interactive E-module was practical and effective in improving 
student's understanding of concepts and identification skills. 

 
1. INTRODUCTION 

Microalgae is one of the biological elements covered in Basic Competency (KD) 3.6, which deals 
with categorizing protists based on their properties and role in the environment. Most students believe that 
microalgae content is tough to understand since it has the competency to attain student learning outcomes 
such as knowing one example of a microalgae organism. According to the findings of observations and 
interviews with biology class X teachers at SMA Negeri 1 Kragilan, there are several issues related to 
students' learning limitations, such as first, Microalgae material has sub-subject matter that is very little 
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described in circulating printed books, but is very broad. the scope of the conversation. Second, A lack of 
textbooks for students and teachers. Third, Existing textbooks are outdated releases, thus the contents must 
be revised to reflect the most recent curriculum. This leads to a lack of conceptual grasp of given material 
among students and makes them inefficient in acquiring knowledge (Harlis & Budiarti, 2019; Kowiyah et 
al., 2019; Zaki et al., 2020). Coupled with the teacher's teaching methods, which are still traditional and 
mainly focus on textbooks, pupils are not learning optimally (Agustiana et al., 2020; Purwandari & 
Wahyuningtyas, 2017; Wulandari et al., 2019).  

Situations like this encourage the development of new technology to build learning media that can 
encourage students to learn and improve conceptual understanding and identification skills in identifying 
the taxonomy of microalgae. Understanding concepts is the ability to grasp understandings, such as being 
able to express material presented in a more understandable form, being able to provide interpretations 
and being able to apply them (Andriani et al., 2019; Ariyanto et al., 2020; Cahani et al., 2021; Safi’i & Bharata, 
2021). Concept understanding is a level of ability that expects students to understand the meaning of the 
concepts, situations and facts they know (Andini & Supriadi, 2018; Farida et al., 2019; Harrell & 
Subramaniam, 2015). Increased student skills in distinguishing different forms of microalgae aid conceptual 
knowledge. A person's skill is their ability or aptitude to accomplish specific activities. The process of 
introducing a new taxon by comparing or equating the findings with earlier examples is known as 
identification. Identification can be understood as a method of grouping specific types of species after 
classification by making comparisons with pre-existing species (Hayati & Sujadi, 2018). According to the 
aforementioned definition, microalgae identification abilities are the ability of pupils to group types of 
microalgae species based on pre-existing species. KD 4.6, including organizing the process of observing 
activities, carrying out observations, and presenting the outcomes of observations, is used to measure 
microalgae identification skills. Identification abilities are used to identify the microalgae species that have 
been discovered  

The right solution to increase understanding of concepts is to design interesting learning media 
that meets students' needs. This learning media is a teaching tool to increase student achievement and 
motivation (Astutik et al., 2021; Risabethe et al., 2017; Surata et al., 2020). Therefore, learning media 
designed to attract children's interest must have characteristics that are easy to understand and pleasing to 
the eye. Previous research findings also state that well-designed learning media can help students learn 
(Habibi & Setyaningtyas, 2021; Laksmi & Suniasih, 2021; Rahmat et al., 2019). One of the learning media that 
can be used is interactive electronic modules. Interactive electronic modules are one of the educational 
elements used to improve conceptual understanding and identification skills (Wangi et al., 2021). The 
interactive e-module was stated to be practical and effective in improving conceptual understanding and 
identification skills for class X high school students. Interactive e-modules based on microalgae are 
currently uncommon. As a result, the presence of interactive E-modules can stimulate students' thinking 
abilities and provide the effect of a contextual learning process by conceptually applying knowledge. This 
interactive e-module can provide real-world experience, increasing meaning and encouraging pupils to 
think creatively and innovatively about their learning. The interactive E-module also makes it easy for pupils 
to learn whenever and wherever they desire (Alwan, 2018; Fadhilah, 2019; M. Y. Lestari & Diana, 2018; 
Rahayu, I., & Sukardi, 2021; Sofyan et al., 2019). Interactive E-modules are particularly significant in the 
learning process since they are a source of knowledge for students, especially to assist learning activities in 
schools. Furthermore, interactive E-modules can predict students' achievement in specific courses (Aqil, 
2017; Rahayu, I., & Sukardi, 2021; Sofyan et al., 2019). Bloom defines understanding as the ability to 
rephrase something in an easy-to-understand manner, convey it, and apply it. Understanding concepts is 
the ability of a person, in this example pupils, to grasp a concept and interpret it without changing its real 
meaning  (Deliany et al., 2019; Dewi & Primayana, 2019). 

Understanding of ideas is examined using KD 3.6, in which students can recall many species present 
in nature and understand their ecology. Students can support numerous elements of conceptual 
comprehension by participating in the module's activities, which include applying, analyzing, evaluating, 
and producing. Understanding concepts in the learning process is critical for integrating science and 
technology in real life in the surrounding environment (Ariyanto et al., 2020; Kowiyah et al., 2019; Safi’i & 
Bharata, 2021). Students' lack of conceptual comprehension leads to subpar learning outcomes, which 
reduces students' competitiveness in comparison to contemporary advances. Concept knowledge is good if 
these children can demonstrate markers of concept understanding (Effendi, 2017; Septihani et al., 2020; 
Trianggono, 2017). There are seven signs of conceptual knowledge that relate to the cognitive 
understanding process in accordance with Bloom's revised taxonomy, namely interpreting, exemplifying, 
classifying, summarizing, guessing, comparing, and explaining (Anderson & Krathwohl, 2001). 

There is a gap or research gap in every study. The existence of diverse research results using the 
same research method and data analysis is the research gap in this study. According to research, an expert 
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validation test result of 93.4% and a student response test result of 95% were obtained (Pramana et al., 
2020), whereas other research obtained an expert validation test result of 93.76% and a student response 
test result of 78.5% (Prihatiningtyas et al., 2021). Furthermore, according to research, the average result of 
E-module validation is higher than the Pramana and Prihatiningtyas research, namely 99.3%, while for the 
student response test it is 92%, which is lower than the Pramana research but higher than the 
Prihatiningtyas research (Winatha, Naswan, et al., 2018). As a result of the preceding research, the most 
recent research on the development of an interactive microalgae E-module to promote concept 
understanding and identification abilities for class X SMA may be made. This study includes a feasibility and 
effectiveness test to determine the viability and efficacy of using interactive E-modules. Previous research 
findings also state that E-modules are very necessary in learning because they make it easier for students 
to study anywhere (Darmaji et al., 2019; Farenta et al., 2016; Triwahyuningtyas et al., 2020). 

The benefits of this e-module are that it is composed of navigation in the form of links that make it 
easier for students to use, that it is easy to access anytime and anywhere based on students' needs, that it 
contains multimedia features to increase students' literacy understanding and reading interest, that it 
contains text, images, audio, and videos, and practice questions/quizzes that can help students' 
understanding process, and that it can motivate students in learning so that learning becomes more 
enjoyable (Aprilia & Suryadarma, 2020; Hadiyanti et al., 2021; Purnamasari et al., 2020; Sari & Manuaba, 
2021). The prepared teaching materials are in accordance with the media and learning objectives, in 
accordance with the media and students' interests and characteristics, and in accordance with the media 
and learning materials and are used as a substitute for printed modules that are more dynamic and 
emphasize optimal understanding of lessons (Erna et al., 2021; Laili et al., 2019; Winatha, Naswan, et al., 
2018). Making interactive E-modules is accomplished through the use of Google Sites in the form of a 
website that can be visited via any platform appropriate for classroom learning. 

Therefore, the aim of this research is to develop an interactive E-module to improve conceptual 
understanding and microalgae identification skills for high school classes. The novelty of this study is meant 
to supplement previous research, such as on Project-based Interactive E-module Development (Winatha, 
Naswan, et al., 2018), research  on Textbook Development with the ADDIE Model (Tegeh et al., 2015), and 
research on Algae teaching can be utilized as instructional material to increase students' conceptual 
understanding and microalgae identification skills (Harlis & Budiarti, 2019), as well as a literature review 
and reference for future research. 

 

2. METHOD  
This study employs research and development (R&D) methods, specifically research that results 

in a specific product using the ADDIE development paradigm (Analysis, Design, Development, 
Implementation, and  Evaluation) (Cahyadi, 2019). The ADDIE model was chosen for several reasons, 
including: the ADDIE model was developed systematically and is based on theoretical foundations in 
learning; it is structured programmatically in an effort to solve learning problems; the ADDIE model has 
five stages that are easily understood and implemented; the ADDIE paradigm can be used to design 
learning materials in the areas of verbal, intellectual, psychomotor skills, and attitudes, with product 
review occurring at each stage to reduce errors or product defects. This study's subjects included three 
learning specialists, including media experts, material experts, and design experts, as well as nine students 
for individual trials and eighteen students for small group trials. The trial took place in classes X IPA 1, X 
IPA 2, and X IPA 3. The methods used to collect data are observation and interviews. To assess the findings 
of the needs analysis of biology students and teachers, data was collected in this study using observation 
and interview methods. Data was collected through interviews using systematic questions and answers, 
and the results were meticulously recorded (Agung, 2017). Student and biology teacher needs analysis 
sheets, media expert validation sheets, material expert validation sheets, design expert validation sheets, 
individual trial results assessment sheets, and small group trial results assessment sheets are among the 
instruments utilized. A student needs analysis sheet was the first study instrument. This analysis sheet is 
designed to collect input from students about their understanding of the biology of protist material, 
particularly microalgae. A biology teacher needs analysis form served as the second study instrument. 
This instrument was designed to gather information from biology teachers about their understanding of 
explaining and teaching biology subjects about protists, particularly microalgae.  

The technique used to analyze data is qualitative and quantitative descriptive analysis.  The 
collected results were subjected to both qualitative and quantitative descriptive analysis. The qualitative 
descriptive analysis approach is derived from the findings of the study, which take the form of input, 
reactions, criticism, and ideas from specialists on the medium under development. Meanwhile, the 
quantitative descriptive analysis approach is derived from the numerical results of data processing to 
determine the value assigned by experts to the media under development. The analysis results will be 
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descriptively analyzed and explained in order to determine development needs. As evaluation material 
for the E-module being produced, learning media specialists' product validation instruments are used. The 
validation instrument developed by media specialists covers four criteria aspects: look, presentation, 
quality, and programming. The validation instrument developed by material experts covers four criteria 
aspects: content suitability, presentation, linguistics, and autonomous learning. The validation instrument 
developed by learning design professionals covers three criteria aspects: curriculum, method, and 
evaluation. Individual trial instrument consists of six criteria aspects: learning media, resources, language, 
interactive, evaluation, and benefits. The validation test results are calculated to identify the product's 
feasibility, then assessed and recapitulated the feasibility level using the feasibility level conversion 
(Arikunto & Suharsimi, 2009). An efficacy test was performed utilizing the N-gain test to determine the 
effectiveness of the E-module. The efficacy test results are calculated and analyzed using the N-gain 
standardization criterion, as shown in Table 1. Data from individual trials and small group trials were 
evaluated descriptively and interpreted into student response criteria (Saselah et al., 2017). 

 
Table 1. Standardization Criteria for N-gain 

N-gain Result Criteria 
g > 0.7 High 

0.3 ≤ g < 0.7 Low 
g < 0.3 Medium 

 

3. RESULT AND DISCUSSION 
Results 

The ADDIE learning paradigm is used in the process of building interactive microalgae E-
modules, which consists of various steps beginning with analysis. The first step is to analyze. At this step, 
the needs of pupils and biology teachers will be assessed. According to the findings of the needs analysis, 
100% of students had student handbooks for studying Biology, and 90% of students thought algal content 
was difficult to understand. According to the findings of the analysis of biology instructors' demands, they 
strongly agreed if biology teaching materials based on protist material, particularly microalgae, were 
generated, and they strongly agreed if the teaching materials were developed in the form of interactive E-
modules. The second stage is the design. At this stage, (1) a storyboard was created, (2) an E-module 
framework was created, (3) an E-module design was created, (4) assessment instruments were created, 
and (5) a learning implementation plan (RPP) was created as guidance in learning activities using 
interactive E-module teaching materials. Protist material regarding plant-like protists (Algae) is used in 
this E-module. After creating the storyboard, build E-module supporting assets in Microsoft Word 2010. 
The finished E-module design is then discussed with the supervisor to receive recommendations and 
feedback on the design. The next stage, namely the development of the E-module, was carried out based 
on the supervisor's input. 

The second stage is the design (Design). At this stage, (1) a storyboard was created, (2) an E-
module framework was created, (3) an E-module design was created, (4) assessment instruments were 
created, and (5) a learning implementation plan (RPP) was created as guidance in learning activities using 
interactive E-module teaching materials. Protist material regarding plant-like protists (Algae) is used in 
this E-module. After creating the storyboard, build E-module supporting assets in Microsoft Word 2010. 
The finished E-module design is then discussed with the supervisor to receive recommendations and 
feedback on the design. The goal of this validation is to perfect the product being produced so that it may 
be used by biology students and teachers during learning. Figures 1–5 depict the appearance of the 
microalgae material biology learning E-module. The results of the E-module development are presented 
in Figure 1. 

 

  

 

Figure 1. E-module Development Results 
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The fourth stage is implementation. The goal of the implementation is to establish the viability of 
interactive E-modules when they are used by students. Validation tests are carried out during this stage 
by media experts, material experts, and learning design experts. Following validation, the product was 
revised in accordance with the validator's suggestions and comments. Following that, we tested the 
product on nine students individually and eighteen students in small groups. The developed goods are 
subsequently put to validation testing by professionals to determine the E-module's validity. Following 
that, data was analyzed by computing the scores collected from media experts, material experts, and 
design experts. The interactive microalgae E-module validation exam seeks to determine the E-module's 
eligibility, usefulness, and the increase in students' conceptual comprehension and identification skills. 
The validation results for the research instruments that have been tested, showed in Table 2.  

 
Table 2. Instrument Validation Results 

Trial subject Nilai Validitas (%) Criteria 
Media Expert Test 91 Very valid 

Material Expert Test 92 Very valid 
Desain Expert Test 91 Very valid 

Individual Trials 90.1 Very Good 
Small Group Trials 90.4 Very Good 

 
According to the results in Table 2, the media expert validation test obtained a validity value of 

91% with the criteria "very valid," indicating that the quality of learning media improved. The material 
expert validation test results got a validity value of 92%, with the criteria "very valid," indicating an 
increase in the quality of the material content in the interactive E-module. The learning design validation 
test results received a validity score of 91%, with the criteria "very valid" indicating that there is a 
comparison of the results of the product design that has been created that is effective and different from 
the old product, so it can be said to be suitable and valid for use. Individual trials conducted by nine 
students yielded a percentage of 90.1%, whereas small group trials conducted by eighteen students 
yielded a percentage of 90.4%. The criteria were "very good" based on the results of individual trials and 
small group trials, indicating that the interactive e-module was good and suitable for use in learning. The 
given instrument validation yielded a percentage of 80%, indicating that the interactive E-module is very 
valid for use in teaching and learning by teachers and students. As a result, the interactive microalgae E-
module developed to increase concept understanding and identification skills for class X SMA is reported 
to be ideal for classroom application. 

The fifth and last stage is the evaluation. At this stage, review the interactive E-module product 
that has been created in order to assess the achievement of product development goals in the form of digital 
teaching materials. Furthermore, researchers evaluate generated products by (1) analyzing product trials 
and (2) producing the final product in the form of interactive E-modules suited for use in learning activities. 
Based on the data collected above, it can be determined that the microalgae interactive E-module is highly 
feasible to use, although there are a few aspects that need to be improved. Expert suggestions and 
comments can be utilized as input and considered in order to improve this E-module. To evaluate the 
effectiveness of the E-module, you must first complete numerous prerequisite tests, such as the normality 
test, Wilcoxon test, and N-Gain test. The results of the N-gain test on the idea understanding variable 
showed in Table 3.  

 
Table 3. N-Gain Test Results for Concept Understanding 

Indicator N-Gain Score Criteria 
Interpret 0.89 High 

Give an example 1.11** High 
Classify 0.40 Medium 

Summarize 1.07 High 
Guess 1.03 High 

Compare 1.02 High 
Explain 0.38* Medium 

Mean N-Gain 0.84 High 
Description: *Lowest, **Highest 

 
According to Table 3, the average calculation result of the N-Gain test on the conceptual 

understanding variable is 0.84, indicating that the gain value is larger than 0.7, indicating that it is highly 
successful. The exemplary indicator receives the highest N-Gain score, while the explanatory indicator 



Jurnal Edutech Undiksha, Vol. 12, No. 1, Tahun 2024, pp. 101-111 106 

JEU. P-ISSN: 2614-8609 E-ISSN: 2615-2908 

receives the lowest. The results of the N-gain test on the identifying skills variable, showed in Table 4.  
 

Table 4. N-Gain Test Results for Identification Skills 

Indicator N-Gain Score Criteria 
Planning 0.82** High 

Implementing 0.79 High 
Presenting 0.49* Medium 

Mean N-Gain 0.70 High 
Description: *Lowest, **Highest 

 
Discussion 

This research resulted in the creating of an interactive microalgae E-module for class X SMA/MA 
students. This e-module was created to help people understand the concept and identify microalgae 
species. The results of this research conclude that the interactive microalgae E-module is suitable for use 
in learning due to several factors. First, the interactive microalgae E-module is suitable for learning 
because it can increase students' understanding of concepts. This e-module can be used as a source for 
selecting textbooks on protists. Previous research findings also state that students can use well-developed 
E-modules in learning (Imansari & Sunaryantiningsih, 2017; Pathoni et al., 2017; Priatna et al., 2017). The 
e-module developed has been integrated into the curriculum by the basic competencies taught in class. It 
must be done so that the E-module developed is appropriate (Elvarita et al., 2020; Laili et al., 2019; 
Ramadayanty et al., 2021). The microalgae interactive e-module received very valid criteria based on the 
expert evaluation of the learning material. 1) suitability of the topic, 2) presentation aspects, 3) language 
that is easy to understand, and 4) interesting E-modules are indicators of very good qualifications. 
Previous findings state that coherent (systematic) material can help students understand the material 
from a basic level to a more sophisticated level, thereby enabling students to learn more independently 
(Winatha et al., 2020; E. Lestari et al., 2022). Linguistic aspects include using language that is easy to 
understand, using clear, precise sentences that do not produce double meanings, and using language that 
is appropriate to the student's level of development. It is supported by research, one of which is using 
appropriate and correct language in preparing good teaching materials (Florentina Turnip & Karyono, 
2021; Solikin, 2018). However, the linguistic aspect is low because many scientific names in microalgae 
material are difficult for students, even biology teachers, to understand. According to research, 
understanding biology involves conceptions that come from real scientific facts and concepts that come 
from abstract things (Aisyiyah & Amrizal, 2020). According to other research, students will have difficulty 
studying biology with real understanding but will be challenged if it is integrated on a microscopic and 
macroscopic scale (Noviati, 2020). 

Second, the interactive microalgae E-module is suitable for learning because it can improve 
students' identification skills. Based on the N-Gain test results, for example, a score of 1.11 is included in 
the high category. It shows that some students were able to model certain microalgae divisions. Research 
on the use of learning media has positively impacted students' identification skills (Khoiri et al., 2018). It 
explains why the exemplary indication is included in the high category. Presenters increasingly provide 
content in the form of examples that relate it to the educational sphere, thereby causing a real increase in 
exemplary indicators (Nurdin et al., 2019; Susanti, 2019). The microalgae interactive e-module received 
very valid criteria based on the results of a design expert review. Qualifications are rated as very good 
based on 1) curriculum aspects, 2) method aspects, and 3) evaluation factors. Learning objectives 
determine the length of information written in the E-module, and the evaluation carried out is also 
adjusted to learning indicators (Elvarita et al., 2020; Laili et al., 2019; Ramadayanty et al., 2021; Winatha, 
Naswan, et al., 2018). The evaluation element was reported to be low due to the lack of clarity in 
assignment instructions, clarity in measuring learning outcomes, and relevance of questions to learning 
objectives. Experts think this E-module learning design is suitable for use, but in the assessment aspect, it 
is required to provide clear instructions for carrying out tasks and adapt them to student ability standards. 
This e-module can make it easier for teachers to explain the content of microalgae and make it easier for 
students to understand the diversity of microalgae. 

Third, the interactive microalgae E-module is suitable for learning because it can make learning 
easier for students. Apart from that, the development of E-modules is made more interesting and easy to 
access anytime and anywhere by utilizing digital devices to make it easier for students to learn (Imansari 
& Sunaryantiningsih, 2017; Pathoni et al., 2017; Priatna et al., 2017). This e-module was created after 
studying the needs of students in the sector. The findings of the validity test of the microalgae interactive 
E-module show very valid criteria, indicating that the interactive E-module is very suitable for use in the 
learning process. It is because the E-module development process has been carried out systematically, 
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starting from analysis, design, development, implementation, and evaluation and ending with a product 
that has been improved and is suitable for use in learning. The microalgae interactive e-module received 
excellent criteria based on individual and small-group trial results. It is in line with research which finds 
that good qualifications can be achieved through various factors, including (1) ease of use, (2) attractive 
appearance, and (3) communicative and simple language (Idiajir & Daryati, 2021; Pramana et al., 2020; 
Seruni et al., 2019). The ease of use of E-modules can give students the confidence to access study materials 
themselves (Diantari et al., 2018; Marsitin et al., 2018; Winatha, et al., 2018). Students will be more 
motivated to learn when the teaching materials are interesting and easy to understand thanks to the use 
of communicative language (Asrial et al., 2020; Wijayanti & Ghofur, 2021). 

E-modul interaktif microalga is effective and can be used as a teaching tool since it contributes to 
the success of didik learners' learning. This is based on the results of the pretest, posttest, and the evaluation 
of the effectiveness of the students in class X at SMA Negeri 1 Kragilan. According to the results of the pretest 
and posttest, a significance level of.000 0.05 was determined, and as a result, there are different rate-of-
change thresholds depending on whether instruction includes interactive electronic modules or does not. 
According to the results of the effectiveness test using N-Gain, the results of the tests were 1.11 for 
understanding the principle and 0.82 for understanding identifiability of the participant in the experiment 
after the E-module was introduced. This indicates that there was improvement in both of these measures. 

 

4. CONCLUSION  

The results of the feasibility test on the average of microalgae interactive E-modules to enhance 
conceptual understanding and identification skills for class X SMA are feasible to be used in student 
learning activities, it can be concluded based on the findings and discussion of the research that has been 
done. According to the efficacy test results, the usage of microalgae class X SMA in student learning 
activities was found to be effective in improving concept understanding and identification skills. 
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