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ABSTRACT 

 

This study aims to design, develop, evaluate, and analyze the impact of the E-LAAS APP 

(Electronic Alternative Assessment Application) on Generation Z’s scientific literacy. Using 

the Research and Development (R&D) method with the ADDIE model (Analysis, Design, 

Development, Implementation, Evaluation), the research focused on producing valid and 

reliable assessment instruments. Conducted from January to April 2024, the study involved 

60 students from MAN 2 Bandar Lampung, divided equally into experimental and control 

groups. Data were collected using quantitative methods through scientific literacy-based 

multiple-choice tests, and qualitative methods through validation by experts (material, media, 

language, and assessment), as well as self- and peer assessments. Results showed that the  E-

LAAS  application  was feasible for classroom use, with highly positive responses 87.5% 

from teachers and 92% from students. The experimental class achieved a high average N-

gain of 0.81, compared to the control class's moderate gain of 0.56. An independent t-test 

resulted in a Sig. (2-tailed) value of 0.00 ≤ 0.05, indicating a significant effect of the 

application on improving scientific literacy. This research supports the recommendation of 

digital-based alternative assessments to enhance biology learning and better meet the learning 

needs of Generation Z in the digital era. 

 

Keywords: alternative assessment, E-LAAS application, generation z, science literacy, 

sensory system 

 

INTRODUCTION  

 21st century learning brings a paradigm shift marked by the rapid development of 

science and technology, as well as changes in curriculum, learning evaluation, and learning 

media. (Rahayu et al., 2022) . This is in line with the view that emphasizes the importance of 

teachers' understanding of the use of technology in learning to meet students' needs (Palennari 

et al., 2023) . Advances in information and communication technology, which enable instant 

and flexible access to information as a characteristic of the 21st century, have shaped 

Generation Z through the internet and globalization, fundamentally changing the way they 

learn and interact. These changes also affect efforts to improve essential 21st-century skills 

for them, including critical thinking, creative thinking, collaboration, and literacy, where 

science literacy is one important aspect. Given the unique characteristics of Generation Z 

who tend to require direct learning that is relevant to real-life situations and have a faster 



Nukhbatul Bidayati Haka et al. Journal of Biology Education Vol 8 (1) (2025) 1-19  

 

2 

 

ability to process information presented visually and interactively through technology, 

especially in understanding often abstract biological concepts, the use of interactive digital 

media is crucial. This media not only presents material in an interesting way, but also 

effectively trains and develops the science literacy skills needed by this digital generation . 

 Therefore, the use of technology is very important in every learning including 

biology because it can create a more interesting learning environment and allow students to 

explore their abilities independently (Rahmat Anggi Datiatu, et al, 2023). In this context, 

scientific literacy becomes increasingly important, as it helps students understand natural 

phenomena and global issues such as climate change and public health. According to Ridzal 

and Haswan, scientific literacy can improve students' critical thinking skills, which are key 

to understanding and applying scientific concepts in everyday life (Ridzal & Haswan, 2023) 

. Science literacy equips Generation Z to assess and select correct scientific information from 

incorrect or unreliable information that enables Generation Z to understand the complexity 

of global problems and issues (climate change, environmental sustainability, and public 

health), and participate in efforts to resolve them. The ability to understand, interpret, and 

produce scientific data is a valuable asset in developing solutions to complex problems. 

Generation Z who have strong science literacy will be better prepared to face the demands 

of future work, have a strong foundation to explore the fields of science, technology, society, 

and the environment in personal, local/national, and global contexts (Hendrawati;, 2011; 

OECD, 2022). 

However, the International Organization OECD (Organization for Economic Co-

operation and Development) which has been evaluating the literacy skills of Indonesian 

students every three years since 2000, includes mathematics literacy; reading literacy; and 

science literacy. The results of PISA (Programme for International Student Assessment) or 

an international student assessment program to measure the educational achievements of a 

country, especially Indonesia, in 2022 showed that the assessment results had decreased 

compared to the results of the previous year's assessment. The PISA 2022 report shows that 

Indonesia's science literacy score is at level 1a, namely students are only able to use basic 

knowledge to identify claims or explanations about simple phenomena taken from science, 

information or evidence of low cognitive understanding. Learners can identify one relevant 

source of information from among several sources, which is needed to inform action on a 

particular scientific problem and identify key findings or arguments. Students can choose the 

most appropriate experimental design to control one variable from several variables by 

utilizing low-level procedural knowledge (Nabilah, Shofa, 2024). The 2022 PISA science 

literacy score is 383. This score is down 12 points from 2018 which was 396. This is a special 

concern, how is the quality of learning in Indonesia. Not only that, the condition of 

Indonesian students' science abilities is relatively low on the ASEAN scale (OECD, 2022). 

In 2022, Indonesian students will get a science literacy score of 383 points, ranking 6th out 

of 8 ASEAN countries. 

Another reality in the field based on the results of the needs analysis questionnaire is 

that so far science literacy has only been trained through learning, learning media, and 

science literacy-based teaching materials, while science literacy is only assessed through 

tests, does not involve assessments in the process domain (psychomotor and affective), and 
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most teachers do not routinely use science literacy tests in their learning, because teachers' 

mastery of science literacy assessment design is still minimal. The unavailability of science 

literacy platforms and question banks in schools is the biggest obstacle that makes it even 

more difficult for teachers to design science literacy tests for students. There are not many 

studies that apply questions related to everyday phenomena in real-life situations, biology 

learning assessment instruments have not fully directed at science literacy and high-level 

thinking skills (Nasution, 2021; Permatasari, 2022; Suparya et al., 2022). Biology teachers 

at MAN 1 and 2 Bandar Lampung face difficulties in designing and implementing 

assessments that train science literacy according to the independent curriculum, with an 

understanding of science literacy that is limited to concepts. Lack of information, age of 

teachers, and slow school response exacerbate this condition. The use of technology in tests 

is still dominated by LOTS questions (83%), with few questions that train PISA science 

literacy competencies. In addition, teachers need a science literacy-based performance 

assessment instrument that is easy to apply, and understanding of psychomotor and affective 

assessments is still low. As a result, assessments of the learning process are rarely carried 

out, and students also have a poor understanding of the existing assessment process, with 

very limited use of formative or alternative assessments. 

This reflects a lack of understanding and training for teachers in implementing 

diverse assessments that are appropriate to the needs of students (Hilman et al., 2023) . 

Research by Nur Iman, et al. also shows that many schools have not fully implemented the 

minimum competency assessment policy which should be an integral part of the learning 

process (Iman et al., 2021). On the other hand, the feedback given by teachers is currently 

limited to adding grades without clarification or constructive suggestions. This is contrary to 

the nature of feedback in the Independent Curriculum which should include stages of 

clarification, attention, suggestions, and appreciation (Haerazi et al., 2023). Hardianti's 

research shows that assessments carried out by teachers must reflect a deeper understanding 

of students' learning styles and provide more meaningful feedback to support the learning 

process (Hardianti et al., 2023). Thus, to increase the effectiveness of the use of PMM in the 

learning process, training needs to be provided for teachers in formulating and implementing 

more diverse assessments that are appropriate to student characteristics. In addition, it is also 

important to improve students' understanding of the assessment process they are undergoing, 

so that they can be more actively involved in their own learning (Akbar et al., 2024). 

The development of alternative assessment instruments is very necessary to train 

students' scientific literacy in the form of technology-based applications to train scientific 

literacy comprehensively starting from the first stage. Alternative assessment tasks and 

rubrics that are integrated with learning, providing fast and interactive feedback, providing 

self-assessment , providing peer assessment prizes for students, providing biology materials, 

especially sensory systems that are packaged based on scientific literacy, scientific literacy 

tests, students can see direct feedback from teachers regarding the results of the assessments 

that have been carried out. Strengthening the development of alternative assessment 

applications is evidenced by the results of the Google Trends mapping. Research on scientific 

literacy is mostly applied to learning, and has not touched on the development of scientific 

literacy assessments. The trend of searching for technology-based scientific literacy 
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assessment research themes was not found in searches in the last five years from 2019 to 

2024. This strengthens the novelty of the research to be carried out. In addition, previous 

studies that developed science literacy assessments were limited to science literacy tests and 

did not fully involve the psychomotor and affective domains (Alti et al., 2021; Helendra & 

Sari, 2021; Marlina, 2023; Muliaman et al., 2022; Patriot & Laksono, 2022). The 

development of science literacy assessments currently still does not integrate technology 

(Firda & Suharni, 2022), does not use interactive assessment applications, cannot see 

feedback from teachers quickly on the results of the assessments carried out and become a 

reflection for students, and the assessment results are not recorded in one container that can 

be accessed flexibly and across time. The development of technology-based science literacy 

assessment applications is highly recommended from several previous studies (She et al., 

2018). 

The E-LOAD APP product was created as a digital version of an alternative assessment 

product by assessing students holistically. Not only limited to assessment, the E-LOAD APP 

also provides teaching materials for sensory systems based on scientific literacy as a support. 

There is a guide to using the E-LOAD APP application for teachers. The integration of 

religious moderation indicators is also shown in this application, including tolerance, namely 

by providing space for others to express beliefs, express opinions, work together, and respect 

equality. Integrating religious values moderately in the deepening of sensory system material 

based on scientific literacy. In addition, in the E-LAAS application, reporting on the progress 

of each individual student is given confidentially in accordance with the principles of good 

assessment. The purpose of the study was to design and develop the E-LAAS APP 

(Electronic Alternative Assessment ) product, Evaluate the responses of high school students 

in grade XI to the results of the E-LAAS APP development, Analyze the influence of the E-

LAAS APP (Electronic Alternative Assessment ) towards the science literacy of high school 

students in grade XI in biology. Other advantages of the E-LAAS Application apart from the 

technological aspect, accuracy of assessment, speed of thinking, ease of use, also the 

development of alternative assessment applications based on science literacy. It is expected 

to help the government's program for quality education in 2045 in accordance with the 

sustainable development goals of the 4th goal pillar in the field of education by training 

literacy skills for generation Z students starting from learning biology material in the sensory 

system. 

 

METHOD 

 This research is a research and development with the ADDIE model by Robert Maribe 

Branch. (Robert Maribe Branch, 2010) which consists of five stages, namely Analysis, 

Design, Development, Implementation, and Evaluation. The working procedure can be seen 

in Figure 1. 

 The first stage is the analysis stage, researchers identify learning needs and 

characteristics of students at MAN 2 Bandar Lampung school by distributing science literacy 

test questions to students, distributing questionnaires to analyze the needs of students and 

teachers, conducting interviews, and documenting at the pre-research stage. Conducting 

reference studies, seeking the basis for product development through relevant research, 
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collecting information related to the types of programs that will be used to develop android-

based applications, especially developing alternative electronic assessments involving 

learning assessment tasks and rubrics , assessment as learning, and assessment for learning, 

analyzing the needs of teachers and students, analyzing learning outcomes in the curriculum, 

analyzing the implementation of assessments by teachers during the learning process. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Stages of E-LAAS application development using the addie model 

 

  The second stage is the design, including the design of the Alternative Assessment of 

the E-LAAS Application, considering the type, quality and quantity of alternative 

assessments that will be substituted into the application, also adjusted to the learning 

objectives of the Sensory System material, Making a product prototype in the form of a story 

board product, Looking for references for using the E-LAAS APP product creation program, 

Making validation instruments for media experts, language experts, material experts, and 

assessment experts as well as student and teacher response questionnaires. 

The third level includes the development of sensory system materials that will be 

substituted into the E-LAAS APP product by referring to the applicable independent 

curriculum, mapping the scope of materials according to the Learning Outcomes and 

Learning Objectives of the sensory system material, determining tasks and alternative 

assessment rubrics to be used, designing tasks, and preparing follow-up plans. in the form of 

Student Worksheets for practicums, Student Discussion Sheets, peer assessments, self-

assessments , Science Literacy Questions that have been adjusted to the learning objectives 

of the sensory system material, designing a grid of science literacy questions that will be 

substituted into the E-LAAS APP learning product and adopting PISA conformity, 

conducting a review of the products, materials, alternative assessment instruments developed, 

whether the application can be installed properly according to the specifications of the type 

of Android Smartphone that is set to approach conformity and can be implemented on a scale 

of 100% in the early stages. Determining the number, name and expertise of product 

conformity validators including language, material, media and assessment experts. 
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The fourth stage of Implementation includes the application of products made for 

expert testing and school trials. Collecting student and teacher responses at the research 

location school, by distributing response questionnaires to the E-LAAS APP product. The 

collection of student and teacher responses was carried out on a limited and large scale. 

Collecting data on scientific literacy results based on the application of the E-LAAS APP 

product with questions, to analyze its effectiveness in improving students' scientific literacy.  

The fifth level of evaluation includes the implementation of product evaluation and 

reflection based on all stages of Analysis, Design, Development and implementation at 

school. Carrying out product revisions. Reflecting on product deficiencies and development 

stages carried out. Displaying the final product that has gone through the development stages 

using the ADDIE model and displaying the E-LAAS APP application access link. 

Data collection in this study used expert feasibility questionnaires, teacher and student 

response questionnaires, pre-test and post-test sheets of scientific literacy. All supporting 

instruments in this study include sensory system teaching materials, student worksheets, 

student discussion sheets, performance assessment rubrics, self-assessments, peer 

assessments. All product feasibility questionnaires by experts, response questionnaires, and 

scientific literacy test questions have previously been validated by expert validators before 

conducting empirical tests to analyze the main questions in the form of validity tests, 

reliability tests, discrimination tests, difficulty level tests, and distraction level tests. The 

research data were analyzed using the feasibility test formula with the E-LAAS  APP validity 

criteria and student responses were determined from the average score obtained from each 

expert validator, teacher, and student. The data from the expert validation questionnaire were 

analyzed using the feasibility percentage formula (Sudijono, 2013): 

� =  
�

�
 � ���% 

Where the information 'p' is the percentage of the score sought, S is the value obtained, 

and N is the maximum value. The percentage value obtained from the validation results is 

then interpreted according to Table 1. 

 

Table 1. Eligibility criteria (Suharsimi, 2009) 

Percentage Criteria 

< 21% of total Less qualified 

21% - 40% Not eligible 

21% - 60% Quite decent 

61% - 80% Meet the requirements 

81% - 100% Very valuable 

 

E-LAAS Biology based on scientific literacy is declared theoretically feasible if the 

percentage of feasibility is more than 61%. Then using the same formula to calculate the 

results of student and teacher responses, which are then interpreted into the attractiveness 

criteria in Table 2 below. A product is said to be attractive if the percentage of its value is 

more than 70%. 
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Table 2. Attractiveness criteria (Carroll & Rosson, 2014; Gee, 2003) 

P Value Interpretation 

< 21% of total Very uninteresting 

21% - 40% Less attractive 

21% - 60% Quite interesting 

61% - 80% Interesting 

81% - 100% Very interesting 

 

Effectiveness test to determine the effect of E-LAAS Application on increasing 

science literacy using inferential statistical analysis. Answering the prerequisite test, namely 

the normality test and the homogeneity test. After the data is known to be normal and 

homogeneous, an independent t- test is then carried out to determine whether the product 

developed has an effect on increasing science literacy. To determine the increase in science 

literacy scores based on the pre-test and post-test using the n-gain score. 

 

RESULTS AND DISCUSSION 

 The E-LAAS application development research uses research and development stages 

with the ADDIE model with five stages. Analysis, Design, Development, Implementation 

and Evaluation include:  

Analysis Stages 

 This analysis process involves needs analysis at MAN 2 Bandar Lampung, literature 

study, and curriculum analysis. The results of the needs analysis indicate that the current 

assessment of biology learning has several obstacles, such as the lack of holistic assessment 

from teachers who still focus on cognitive aspects through traditional paper and pencil tests. 

Alternative assessments and student involvement in assessing themselves and their peers are 

not optimal, even though this is important in an independent curriculum. Teachers are also 

limited in the variety of assessment instruments due to lack of knowledge and difficulty 

adapting learning materials. Summative assessments based on written tests dominate, while 

assessments of student processes and performance are still limited. Overall, authentic 

assessments have not been consistently implemented, and students feel the lack of 

assessments that involve scientific literacy and tend to measure low-level thinking skills. In 

addition, the use of online tests and special assessment applications has never been felt by 

students. 

 Based on this problem, researchers offer an alternative solution for scientific literacy-

based assessment in biology subjects presented in digital format, an approach that is very 

relevant to the characteristics of Generation Z who grow up and interact intensely with digital 

devices and platforms in everyday life. Generation Z's fluent ability to use digital technology 

makes digital assessment platforms a familiar and potential medium to increase engagement 

and the effectiveness of the assessment process. Thus, the use of digital formats in this 

scientific literacy assessment is in line with Generation Z's preferences and learning habits, 

so it is expected to optimize research results in improving understanding and application of 

scientific concepts. 
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Design Stages 

 The planning or design steps in the research include material planning, assessment 

planning, media design, and language planning. In planning the scientific literacy question 

grid by developing the PISA scientific literacy questions (OECD, 2022). Table 4 illustrates 

the mapping of the PISA scientific literacy dimensions that will be included in the scientific 

literacy question instrument in the form of 30 multiple-choice questions and 25 validated 

questions that can be used for students. The scientific literacy test grid for the Indra system 

material is listed in Table 4. 

 

Table 4. Science literacy test grid for sensory system material  

(Hendrawati;, 2011; OECD, 2017, 2022)  

No 

Dimensions 

of Scientific 

Literacy 

Components of 

Science Literacy 
Learning Objectives (TP) Question Item No 

1 Context of 

Science 

Personal Phenomenon 

2 Science 

Competence 

(process) 

Explaining 

phenomena 

scientifically 

Analyze scientific 

statements regarding the 

relationship between the 

structure and function of 

organs in the human 

sensory organ system. 

1,2,3,4,5 

Analyzing 

scientific data and 

evidence 

Plan a scientific 

investigation to collect data 

on the effects of lifestyle on 

abnormalities in the 

structure and function of 

sensory system organs in 

humans. 

6, 7, 8, 9, 10 

Interpret data and evidence 

from scientific 

investigations regarding the 

effects of lifestyle on 

abnormalities in the 

structure and function of 

sensory system organs in 

humans. 

11,12,13,14,15 

Evaluating and 

designing 

scientific 

investigations 

Evaluate conclusions 

through comparison of the 

results of human sensory 

organ system data analysis. 

16,17,18,19,20,21,22,23 

Explain the contents of the 

investigation results in full 

Date 24, 25, 26, 27, 28, 

29, 30 

3 Science 

Content 

Explaining knowledge about health and disease in the sensory system 

  

  The scientific literacy instruments used in the research according to the grid in Table 

4, have gone through the expert validator test stage and empirical tests which include validity 

tests, reliability tests, differential power tests, difficulty level tests, and distractor level tests, 

so that 25 questions were declared suitable for use in research. 
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 Next, design an e-assessment design (E-LAAS Application Product), namely the e-

assessment developed has the name E-LAAS (Electronic Alternative Assessment) in the form 

of an application. Using the Times New Roman font in the initial design, where in the 

application the font and size can be changed. E-LAAS has 2 servers that can be used by 

teachers and students. The server managed by the teacher can add classes, students, 

discussion groups and practicums, add or edit materials, self-assessments, peer assessments, 

assessment rubrics, multiple choice questions, Student Discussion Sheets (LDPD), Student 

Worksheets (LKPD) and other assignments, add images, videos and links if needed. Teachers 

can change the font type, font size, right alignment, left alignment and center on each existing 

menu. Teachers can download and export in Excel every assignment that has been completed 

by students, and can view and download the results of peer assessments and multiple choice 

questions for science literacy tests by knowing the values and categories of values generated 

by students automatically. And teachers can provide written feedback in the form of notes to 

students during the use of assignments in the sensory system learning process. Meanwhile, 

language planning includes language that is easy for students to understand according to their 

level of language understanding and in accordance with PUEBI and EYD. 

 

Development Stages 

 Development of E-LAAS APP product in biology subject by choosing sensory system 

as important material that will be integrated with science literacy, because sensory system is 

one of the biology materials that studies physiological processes in the body. The complex 

human body system can work because of the relationship between millions of cells that form 

a series of tissues and organs with certain functions. (Siti Robiah et al., 2024) , so this material 

is very important because it includes studying a person's body holistically, namely the sensory 

organs that are important for the human body (such as the senses of the eyes, ears, tongue, 

nose, skin). The integration of scientific literacy motivates students to learn through the 

phenomena of the sensory system. Learning activities such as discussions, questions and 

answers, presentations, practicums, and literature studies train decision-making. Assessments 

that are aligned with learning help teachers provide feedback for improvement. (Black & 

Wiliam, 1998; Fuadiah et al., 2024; Nancy Frey, 2011; Puteri et al., 2023). The following 

shows the E-LAAS (electronic alternative assessment application) that was developed. 
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Figure 2. Display of the teacher account E-LAAS application 

 

 Based on Figure 2 and Figure 3, it is known that the visualization of the E-LAAS APP 

prototype can be accessed using a teacher account and a student account. The teacher account 

can be used by teachers to plan assessments that will be carried out in the learning process 

that trains scientific literacy. The use of this application is integrated with the stages of 

biology learning. E-LAAS APP uses performance assessment with dissertation formative 

assessment components, namely peer assessment, self-assessment, and feedback. Various 

assessment alternatives in research use process-based performance assessments including 

LKPD, LDPD, scientific literacy question instruments, sensory system teaching materials. 

Meanwhile, the assessment rubric used consists of a discussion assessment rubric, practicums 

designed using an analysis rubric. When students use E-LAAS APP, it will greatly assist the 

learning process, but must still be under the control of the teacher, so that learning is directed.
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Figure 3. Student account display on e-laas application 

 

  The validation results of the E-LAAS APP show a very feasible category as depicted 

in Figures 4 and 5. 

 

 
Figure 4. Validation results by experts 
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Figure 5. E-LAAS application component validation results 

  

 Based on Figure 4, it is known that the E-LAAS Application obtained assessment 

results from the validator of material, language, assessment and media with very feasible 

criteria. In more detail, each component of the E-LAAS Application, starting from the 

usefulness in learning, integration and practice of scientific literacy, use of language, use of 

assessment, appearance of the E-LAAS Application, and sensory system material obtained 

an average score of very feasible. This means that based on the results of expert tests and 

limited scale responses from teachers and students, this product is said to be very relevant in 

helping to facilitate the implementation of biology learning, with its attractive, flexible, 

interactive nature, making it easier for students to use assessments, being able to learn to 

assess peers and conduct self-assessments, to seeing the assessment rubric so that the 

assessment takes place openly (Wiliam, 2011). In particular, the use of technology in the E-

LAAS Application facilitates the use of assessments in learning, trains students to assess their 

peers more easily using one access, and the appeal of learning with technology makes 

learning more enjoyable (Ashari et al., 2023; Juhanda et al., 2015; Pursitasari et al., 2022; 

Sumanik et al., 2024).  With the characteristics of generation Z as "digital natives", the E-

LAAS Application is able to package learning digitally, training generation Z to access the 

internet with positive benefits. Scientific literacy that is trained together with learning and 

closely related to assessment can grow very well based on research findings (Priyambodo & 

Saputri, 2021; Pujiono, 2021; Sakitri, 2021) . Strengthened by the results of large-scale trials 

in five learning meetings on the Sensing System material, it is known that the average n-gain 

score of the Experimental class was 0.81, a high criterion (Hake, 1999), which can be seen 

in Figure 6. More details regarding the increase in all dimensions of scientific literacy trained 

during the learning process can be seen in Figure 7. 
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Figure 6. Data from the results of the E-LAAS application product effectiveness test 

 

 
Figure 7. Results of scientific literacy dimension values based on sensory system learning 

with the E-LAAS application 

 

The research that has been conducted has new findings related to the development of 

E-LAAS APP, which is an alternative form of technology-based assessment that integrates 

scientific literacy and involves performance assessment components and formative 

assessments in the form of peer assessment, self-assessment, and feedback. The E-LAAS 

APP product integrates performance assessment (discussion, practicum) and formative 

assessment components (self-assessment, peer assessment, teacher and student feedback) as 

an alternative assessment in biology learning. This integration is based on Klenowski's (2009) 

view of assessment as a continuous practice. 

The implementation of the E-LAAS APP through large-scale testing has successfully 

trained teachers and students in carrying out performance assessments well, supported by the 

fulfillment of prerequisites in the assessment, teacher, student, and context categories 
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(Kippers et al., 2018; Lee & Coniam, 2013; Nurkamto & Sarosa, 2020). The assessment 

categories applied include curriculum integration, providing detailed feedback (McMillan, 

2024; Roberts, 2006), integration with learning (monitoring, feedback, correction), and 

teacher understanding of the assessment concept. 

The use of integrated performance assessments in the E-LAAS APP has proven to be 

relevant for various levels of education (Nurkamto & Sarosa, 2020) and is in accordance with 

the trend of implementing formative assessments in independent curricula (Mulyana, 2022). 

The integration of alternative assessments, especially performance assessments through the 

E-LAAS APP, has a positive impact on improving the quality of learning (Wiliam, 2015) and 

students' scientific literacy. Thus, the E-LAAS APP has proven to be effective as a 

technology-based assessment innovation that can train scientific literacy in biology learning, 

has the potential to improve students' 21st century skills and contributes to improving 

Indonesia's PISA scientific literacy scores. 

The effectiveness of the E-LAAS APP product has been proven to be able to improve 

and train scientific literacy, also proven that the class showed n-gain results analyzed using 

an independent t-test to answer the research hypothesis proven to improve. This shows that 

the development of the E-LAAS APP product can be accepted as an Electronic Alternative 

Assessment innovation in biology learning that trains scientific literacy with the results of 

teacher and student responses who answered the questionnaire that the E-LAAS APP product 

has very good appeal. E-LAAS APP can be accessed via the product's Instagram. The video 

tutorial link for using the E-LAAS APP can be accessed on the youtube link. The E-LAAS 

APP download link is on google drive. E-LAAS APP Web Link. In principle, the use of 

assessments that can improve the quality of student learning must still be accompanied by 

learning approaches/strategies/models/methods that can foster scientific literacy. Holistically 

(Alti et al., 2021; Andhani et al., 2022; Anditha et al., 2024; Hanifah & Hamid, 2021; I'anatul 

Azizah et al., 2023; Jeramat et al ., 2024; Juhanda et al., 2015; Sumanik et al., 2024; 

wilhelminari Br Saragih; Natalia Sihombing, 2021) . The E-LAAS application is used as a 

solution so that Generation Z can use smartphones and internet access wisely, so that it can 

reduce the negative impact of internet use by increasing the positive impact of using 

technology-based assessments in learning. The use of electronic assessment instruments can 

also train students' skills in using electronic devices, surfing the internet, and being skilled at 

accessing electronic assessment applications and websites. Students are required to be skilled 

in using electronic devices in learning and using assessments, because the 21st century is 

closely related to the era of technology that can be used online and offline. This is evident 

from the good benefits of distance learning during the pandemic (Andhani et al., 2022; 

Maryanti et al., 2022), inevitably teachers and students are required to be able to operate 

technology-based learning devices, therefore along with the increasing digital literacy of the 

Indonesian people today (Citra & Dedi, 2021) . The use of alternative electronic assessments 

makes it easier for students and teachers to carry out more effective assessments. Researchers 

are optimistic that the use of the E-LAAS Application will run effectively and efficiently and 

can be utilized by teachers and students in 21st century learning. 
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CONCLUSION  

 Based on the results of the research and data processing that has been done, it is 

known that the development of E-LAAS APP uses five stages of the ADDIE model (analysis, 

design, development, implementation, evaluation) using alternative assessments in the form 

of performance assessment, peer assessment, self-assessment, and feedback integrated with 

good science literacy in use tasks, assessment rubrics, and science literacy tests. The results 

of the assessment of the material validator, language validator, media validator, and 

assessment validator indicate that the E-LAAS APP product is very feasible to use, as well 

as the results of the effectiveness of the E-LAAS APP product are met based on the results 

of the independent t- test . It is known that the use of E-LAAS APP in learning sensory system 

material can improve students' science literacy as evidenced by the average n-gain value of 

0.81 with high criteria compared to classes using traditional assessments ( paper and pencil 

test ) with n-gain 0.56 in moderate criteria. 

 

REFERENCE  

Akbar, MA, Ariska, RN, Khairunnisa, K., & Pepayosa, E. (2024). Non-Cognitive Diagnostic 

Assessment of Learning Styles of Grade XI Students at SMAN 1 Pangkalan Susu. 

Scientific Journal of Educational Professions, 9 (2), 1396–1401. 

https://doi.org/10.29303/jipp.v9i2.2308 

Alti, RP, Lufri, L., Helendra, H., & Yogica, R. (2021). Development of Assessment 

Instruments Based on Science Literacy on Biodiversity Material for Grade X. Journal 

of Learning and Teaching , 4 (1), 53–58. https://doi.org/10.23887/jlls.v4i1.34270 

Andhani, A.P., Rosidin, U., & Mona Adha, M. (2022). Jumping task-oriented e-assessment: 

How to assess students' soft skills and hard skills competencies? Needs analysis. Asian 

Journal of Educational Technology, 1 (2), 102–107. 

https://doi.org/10.53402/ajet.v1i2.37 

Anditha, S., Islam, U., Syarif, N., Jakarta, H., Islam, U., Syarif, N., & Jakarta, H. (2024). 

Systematic Literature Review: Development of Science E-Modules Based on Problem 

Based Learning to Improve Students' Science Literacy . 3 (1), 79–88. 

http://prosiding.unipma.ac.id/index.php/SENASSDRA 

Ashari, MK, Athoillah, S., & Faizin, M. (2023). Application-Based E-Assessment Model in 

Senior High Schools in the Digital Era: A Systematic Literature Review. TA'DIBUNA: 

Journal of Islamic Religious Education, 6 (2), 132. 

https://doi.org/10.30659/jpai.6.2.132-150 

Black, P., & Wiliam, D. (1998). Assessment and learning in the classroom. In International 

Journal of Phytoremediation (Vol. 21, Issue 1). 

https://doi.org/10.1080/0969595980050102 

BPS. (2020a). Population by Region, Generation Classification, and Gender, in INDONESIA 

- Dataset - 2020 Population Census - Central Bureau of Statistics . 

http://sensus.bps.go.id/topik/tabular/sp2020/2%0Ahttp://files/331/0.html 

BPS. (2020b). 2020 Population Census - Central Bureau of Statistics. In Central Bureau of 

Statistics (p. 1). https://sensus.bps.go.id/main/index/sp2020 

Carroll, JM, & Rosson, MB (2014). Usability engineering. In Academic Press (3rd ed.). 

Academic Press. https://doi.org/10.1201/b16768 

Citra, K., & Dedi, K. (2021). Development of E-Modules as Digital Literacy Media in 21st 

Century Learning . Academic Publication. 

Dwi Rahma Putri, R., Ratnasari, T., Trimadani, D., Halimatussakdiah, H., Nathalia Husna, 



Nukhbatul Bidayati Haka et al. Journal of Biology Education Vol 8 (1) (2025) 1-19  

 

16 

 

E., & Yulianti, W. (2022). The Importance of 21st Century Skills in Mathematics 

Learning. Journal of Science and Education (SICEDU), 1 (2), 449–459. 

https://doi.org/10.31004/sicedu.v1i2.64 

Fadhilla, SA (2021). Understanding the Role of Teachers in the 21st Century and Challenges 

. 1–9. https://osf.io/8ct9y/download 

Firda, A., & Suharni, S. (2022). Level of Science Literacy Ability of Early Childhood 

Education Teachers. Obsesi Journal: Journal of Early Childhood Education, 6 (5), 

3868–3876. https://doi.org/10.31004/obsesi.v6i5.1928 

Fuadiah, NF, Surmilasari, N., Education, S., School, G., Mathematics, P., & Mathematics, P. 

(2024). Development of Numeracy Literacy-Based Assessment Instruments on Angle 

Material for Grade IV Elementary School. 3, 99–107. 

https://doi.org/https://doi.org/10.62383/pentagon.v2i3.232 

Gee, JP (2003). What Video Games Can Teach Us About Learning and Literacy. In Palgrave 

Macmillan . Palgrave Macmillan. 

Haerazi, H., Rahman, A., Irawan, LA, Jupri, J., Jumadil, J., Arrafii, MA, & Wahyudiantari, 

NWP (2023). Implementation of diagnostic assessment of English subjects at junior 

high and senior high schools: Strengthening the implementation of the Merdeka 

curriculum in Central Lombok Regency. Sasambo: Jurnal Abdimas (Jurnal of 

Community Service) , 5 (2), 487–497. https://doi.org/10.36312/sasambo.v5i2.1211 

Hake, RR (1999). Analyzing Change/Gain Scores. 449–455. 

Hanifah, DSA, & Hamid, A. (2021). Web-Based Portfolio as an Alternative Assessment 

during Online Learning. Edukatif: Journal of Educational Sciences, 3 (4), 2176–2184. 

https://edukatif.org/index.php/edukatif/article/view/897 

Hardianti, H., Liliawati, W., & Tayubi, YR (2023). Characteristics of high school students' 

critical thinking ability tests on momentum and impulse material: a comparison of the 

classical theory test (CTT) and the Rasch model. WaPFi (Physics Education Forum) , 8 

(1), 21–28. https://doi.org/10.17509/wapfi.v8i1.30958 

Helendra, H., & Sari, DR (2021). Development of Assessment Instruments Based on Science 

Literacy on the Material of the Excretory System and the Respiratory System. Scientific 

Journal of Teacher Professional Education, 4 (1), 17–25. 

https://doi.org/10.23887/jippg.v4i1.29860 

Hendrawati;, UTSAR (2011). Building Students' Science Literacy. humanity. 

Hilman, I., Akmal, R., & Nugraha, F. (2023). Analysis of Students' Learning Styles Through 

Non-Cognitive Diagnostic Assessment in Differentiated Learning in Elementary 

Schools. Naturalistic: Journal of Educational and Learning Studies and Research, 8 

(1), 161–167. https://doi.org/10.35568/naturalistic.v8i1.3911 

I'anatul Azizah, S., Wahyuni, S., & Budiarso, AS (2023). Development of Science Literacy-

Based Assessment Instruments Using Quizizz to Measure HOTS in Science Learning for 

Junior High School Students . 14 (2), 121–132. 

Iman, N., Usman, N., & Bahrun, B. (2021). Implementation of Elementary School Policies 

in Facing Minimum Competency Assessment. Journal of Education: Theory, Research, 

and Development , 6 (2), 250. https://doi.org/10.17977/jptpp.v6i2.14464 

Indarta, Y., Jalinus, N., Waskito, W., Samala, AD, Riyanda, AR, & Adi, NH (2022). 

Relevance of Independent Learning Curriculum with 21st Century Learning Models in 

the Development of the Society 5.0 Era. Edukatif: Journal of Educational Sciences , 4 

(2), 3011–3024. https://doi.org/10.31004/edukatif.v4i2.2589 

Jeramat, E., Ningsi, GP, Raga, P., & Kurnila, VS (2024). Transformation of Assessment in 

Senior High School: Strengthening Science and Environmental Literacy for Grade X 

Students. Bio-Lectura: Journal of Biology Education , 11 (1), 139–151. 



Nukhbatul Bidayati Haka et al. Journal of Biology Education Vol 8 (1) (2025) 1-19  

 

17 

 

Juhanda, A., Wulan, AR, & Fitriani, A. (2015). Development of Electronic Portfolio 

Assessment (APE) in Assessing Scientific Attitude and Concept Mastery of High School 

Students in Environmental Pollution Practical Report. Proceedings of the 2015 National 

Seminar on Biology Education, Organized by the Biology Education Study Program, 

FKIP, University of Muhammadiyah Malang, 4, 339–345. 

Kippers, Wilma B.; Wolterinck, Christel H. D.; Schildkamp, Kim; Poortman, C. L. and V., 

& J., A. (2018). Teachers' perspectives on the use of assessment for learning and data-

based decision making in classroom practice. Teaching and Teacher Education, 75, 

199–213. 

Klenowski, V. (2009). Assessment for Learning revisited: An Asia-Pacific perspective. 

Assessment in Education: Principles, Policy and Practice, 16 (3), 263–268. 

https://doi.org/10.1080/09695940903319646 

Lee, I., & Coniam, D. (2013). Introducing assessment for learning in EFL writing in the 

learning assessment examination system in Hong Kong. Journal of Second Language 

Writing , 22 (1), 34–50. https://doi.org/10.1016/j.jslw.2012.11.003 

Marlina. (2023). Bibliometric Analysis of Scientific Literacy: Research Using Vosviewer. 

Jurnal Edukasi Sumba (JES) , 7 (1), 13–23. 

Maryanti, S., Hartati, S., Trie Kurniawan, D., & Mukhtar, SN (2022). Development of 

Assessment For Learning (AFL) through the Educandy Application for Junior High 

School Biology Learning. Journal of Science and Integration, 5 (1), 12. 

https://doi.org/10.24014/jnsi.v5i1.16627 

McMillan, J.H. (2024). Classroom Assessment: Principles and Practices that Enhance 

Student Learning and Motivation. In Virginia Commonwealth University (8th ed.). 

Pearson. https://doi.org/10.1016/B978-0-08-097086-8.92074-9 

Muliaman, A., Sakdiah, H., & Ginting, FW (2022). Analysis of Employability Skills and 

Students' Science Literacy Through Authentic Self-Assessment in the Independent 

Curriculum in North Aceh High Schools. JPF (Journal of Physics Education) Alauddin 

State Islamic University Makassar, 11 (1), 24–32. 

https://doi.org/10.24252/jpf.v11i1.34010 

Mulyana, W. (2022). Assessment study in the independent curriculum in biology learning. 

UIN Raden Intan Lampung , 57. 

Nabilah, Shofa, LR (2024). Analysis of high school students' literacy using the PISA 

framework. Proceedings of the International Conference on Education , 1 (2), 687–693. 

https://doi.org/10.32672/pice.v2i1.1346 

Nancy Frey, DF (2011). Formative Assessment Action Plan. In Sustainability (Switzerland) 

(Vol. 11, Issue 1). http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-

Eng-

8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.200

8.06.005%0Ahttps://www.researchgate.net/publication/305320484_CENTRAL_CON

SERVATION_STRATEGIES_TO_SUSTAIN_THE_CENTRAL_CONSERVATION

_STRATEGIES 

Nasution, SW (2021). Assessment of Independent Learning Curriculum in Elementary 

Schools. National Elementary Education Proceedings Seminar, 1 (1), 135–142. 

https://doi.org/10.34007/ppd.v1i1.181 

NRC (National Research Council). (1996). National Science Education Standards. National 

Academi Press. 

Nurkamto, J., & Sarosa, T. (2020). Learning Assessment in Language Learning in Schools. 

Teknodika , 18 (1), 63. https://doi.org/10.20961/teknodika.v18i1.40408 

OECD. (2017). PISA for Development Assessment and Analytical Framework. In OECD 



Nukhbatul Bidayati Haka et al. Journal of Biology Education Vol 8 (1) (2025) 1-19  

 

18 

 

Publishing (Vol. 1, Issue 1). 

www.oecd.org/about/publishing/corrigenda.htm.%0Ahttps://doi.org/10.1016/j.tate.201

8.03.012%0Ahttps://ejournal.undiksha.ac.id/index.php/KP/article/download/15269/93

16%0Ahttps://www.oecd.org/education/pisa-2018-assessment-and-analytical-

framework-b25efab8-e 

OECD. (2022). Pisa 2022 Results The State of Learning and Equity in Education: Vol. I (2nd 

Edition). 

Palennari, M., Rachmawaty, R., Saparuddin, S., Saleh, AR, & Jamaluddin, A. Bin. (2023). 

21st Century Innovative Learning Training for Teachers of SMP Negeri 2 Galesong 

Utara. IPMAS Journal , 3 (2), 66–74. https://doi.org/10.54065/ipmas.3.2.2023.272 

Patriot, EA, & Laksono, PJ (2022). Bibliometric Analysis on Science Literacy Research 

during the Covid-19 Pandemic: Contribution for Prospective Science Education Teacher 

Students. Proceedings of the National Seminar on Chemistry Education , 1 , 252–261. 

http://proceedings.radenfatah.ac.id/index.php/snpk/article/view/77%0Ahttp://proceedi

ngs.radenfatah.ac.id/index.php/snpk/article/download/77/58 

Permatasari, N. (2022). The Origin of Students' Science Literacy Competence in Natural 

Science Lessons at SMP Negeri 43 Rejang Lebong. Journal of Elementary Education 

Didactics , 6 (1), 23–46. https://doi.org/10.26811/didaktika.v6i1.799 

Priyambodo, P., & Saputri, W. (2021). How to Become a Science Teacher in the 4.0 Era for 

Generation Y and Z? SPEKTRA: Journal of Science Education Studies, 7 (2), 154. 

https://doi.org/10.32699/spektra.v7i2.217 

Pujiono, A. (2021). Social Media as a Learning Medium for Generation Z. Didache: Journal 

of Christian Education , 2 (1), 1. https://doi.org/10.46445/djce.v2i1.396 

Pursitasari, ID, Permanasari, A., & Jaenudin, D. (2022). Training on Preparation of AKM-

Based Science Literacy E-Assessment for Junior High School Science Teachers in 

Bogor Regency. Journal of Community Empowerment, 1 (1), 26–33. 

https://doi.org/10.46843/jmp.v1i1.265 

Puteri, AN, Yoenanto, NH, & Nawangsari, NAF (2023). Effectiveness of Authentic 

Assessment in Learning. Journal of Education and Culture, 8 (1), 77–87. 

https://doi.org/10.24832/jpnk.v8i1.3535 

Rahayu, R., Iskandar, S., & Abidin, Y. (2022). 21st Century Learning Innovation and Its 

Implementation in Indonesia. Basicedu Journal, 6 (2), 2099–2104. 

https://doi.org/10.31004/basicedu.v6i2.2082 

Rahmat Anggi Datiatur, Heru Kuswanto, Insih Wilujeng, Arina Zaida Ilma, and HP (2023). 

Teachers' perspectives on the use of augmented reality technology in science learning. 

Cyprus Journal of Educational Sciences, 1 (18), 215–227. 

https://doi.org/10.18844/cjes.v18i1.8191 

Ridzal, DA, & Haswan, H. (2023). Correlation analysis between science literacy and critical 

thinking of eighth grade students on the topic of the circulatory system. Jurnal Pijar 

Mipa , 18 (1), 1–5. https://doi.org/10.29303/jpm.v18i1.4469 

Robert Maribe Branch. (2010). Instructional Design ADDIE Approach. In Encyclopedia of 

Creativity, Invention, Innovation, and Entrepreneurship. Springer USA. 

https://doi.org/10.1007/978-3-319-15347-6_300893 

Roberts, TS (2006). Self, peer, and group assessment in e-learning. In Self, Peer, and Group 

Assessment in E-Learning. https://doi.org/10.4018/978-1-59140-965-6 

Sakitri, G. (2021). Welcome Gen Z, the Drivers of Innovation. Prasetiya Mulya Management 

Forum , 35 (2), 1–10. 

She, H. C., Stacey, K., & Schmidt, W. H. (2018). Science and Mathematics Literacy: PISA 

for Better School Education. International Journal of Science and Mathematics 



Nukhbatul Bidayati Haka et al. Journal of Biology Education Vol 8 (1) (2025) 1-19  

 

19 

 

Education , 16 , 1–5. https://doi.org/10.1007/s10763-018-9911-1 

Siti Robiah, Ibnu Hajar, Ferazona, S., & Lestari, DT (2024). Develop integrated biology 

teaching materials with the values of the Koran and Sunnah. JPBI (Indonesian Journal 

of Biology Education) , 10 (1), 154–163. https://doi.org/10.22219/jpbi.v10i1.31771 

Somantri, D. (2021). The Importance of Teacher Pedagogical Competence. Equilibrium: 

Journal of Educational and Economic Research, 18 (2), 188–195. 

https://doi.org/10.32832/jpg.v2i1.4099 

Sudijono, A. (2009). Introduction to Educational Evaluation (1st Edition). Raja Grafindo 

Persada. 

Sudijono, A. (2013). Introduction to Educational Evaluation. Rajawali Press. 

Suharsimi, A. (2009). Basics of Educational Evaluation. Bumi Aksara. 

Sumanik, NB, Hasanah, K., & Siregar, LF (2024). Design and Construction of a Quizizz-

Based Science Literacy Question Instrument on the Topic of Electrolyte and Non-

Electrolyte Solutions. LENSA (Lentera Sains): Journal of Science Education, 14 (1), 

58–68. https://doi.org/10.24929/lensa.v14i1.497 

Suparya, IK, I Wayan Suastra, & Putu Arnyana, IB (2022). Low Science Literacy: Causal 

Factors and Alternative Solutions. Citra Bakti Scientific Journal of Education, 9 (1), 

153–166. https://doi.org/10.38048/jipcb.v9i1.580 

wilhelminari Br Saragih; Natalia Sihombing, JS (2021). Utilization of Web-Based Portfolio 

as an Alternative Assessment in Biology Learning. Journal of Biological Science and 

Education , 3 (2). https://doi.org/10.31327/jbse.v3i2.1648 

Wiliam, D. (2011). What is assessment for learning? Studies in Educational Evaluation, 37 

(1), 3–14. https://doi.org/10.1016/j.stueduc.2011.03.001 

Wiliam, D. (2015). Foreword: Assessment Literacy. London Review of Education, 13 (3), 3–

4. https://doi.org/10.18546/LRE.13.3.02 

Zubaidah, S. (2016). 21st Century Skills: Skills Taught Through Learning. National Seminar 

on Education with the Theme "Issues of 21st Century Science Learning Strategy, 

December 10, 17. 

 

 


