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In the digital era, the challenges faced by lecturers and students in learning 
are increasingly diverse, which makes students tend to be less involved in 
learning. A student response system called “K-Owl” is proposed to support 
the Know, Want to Know, Learn (KWL) strategy where lecturers can 
monitor students’ knowledge in real-time while the platform helps 
students stay actively engaged in class. User-Centered Design was used as 
a methodology to ensure that the proposed platform aligns with user needs, 
with stages including identifying user problems and needs, system design 
and development, and evaluation. This study involved 16 interview 
participants and 71 usability testing participants. Quantitative data were 
collected using the System Usability Scale (SUS) and the Maze application 
to usability testing and analysed using the SUS Score and Maze Score. 
Meanwhile, qualitative data were collected through user interviews and 
analysed using thematic analysis. This study resulted in three main features 
including courses management, KWL, and dashboard. The results of user 
acceptance testing and usability testing were with a score of 100% and a 
SUS score of 69 (Good category), respectively. The results of the study 
indicate that K-Owl is a promising platform to support active learning. 
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A. Introduction 
In the digital age, technology offers various innovations as well as new 

challenges in the field of education. Lecturers face various challenges in teaching, 
including a lack of support: infrastructure and improved digital skills that promote 
active learning [1, 2]. As we know, an unsupportive and limited environment will 
certainly hinder teaching and learning activities  [3, 1]). Meanwhile, students also 
face challenges in learning. Social media has become a source of distraction, leading 
to a tendency for students to spend more time scrolling through social media than 
studying. The exponential growth of information in the digital age also poses 
problems. It takes certain skills to sort and select quality learning content to support 
their learning. In addition, there is a lack of support and guidance for students, 
especially for first-year students [3]. These various challenges will certainly affect 
their academic performance.  

Student engagement in the classroom has a significant impact on academic 
achievement and long-term learning outcomes. This engagement can take various 
forms. For example, behavioral engagement, where students participate in academic 
and extracurricular activities, resulting in better grades and lower dropout rates [4]. 
Emotional engagement is defined as when students feel emotionally closer to their 
school environment, making them feel more comfortable, which in turn leads to 
better academic performance [4]. Cognitive engagement is observed when students 
successfully apply their critical thinking skills, thereby improving their academic 
performance [5]. Researchers agree that student engagement plays an important 
role in student performance, but it is not easy to implement.  

Technological disruption has made active learning increasingly relevant today. 
This method encourages students to actively engage in constructing their 
knowledge through communication and collaboration. Active learning helps 
students understand and apply concepts more deeply. Furthermore, active learning 
is believed to significantly improve academic performance compared to traditional 
learning [6]. In fact, in this digital age, active learning can be delivered in various 
ways, one of which is by using Student Response Systems (SRS). 

SRS is a technology that enables lecturers to collect student responses in real 
time. SRS is considered one of the solutions to increase student engagement because 
SRS encourages active participation, with research showing that 75% of students 
feel motivated to attend class thanks to this system [7]. Research indicates that the 
use of SRS is correlated with higher exam scores and better understanding of course 
material [8, 9]. Lecturers can assess student understanding instantly, enabling 
immediate adjustments to teaching strategies [7].  SRS promotes collaborative 
learning such as discussions with peers or groups [10, 8]. 

[11] introduced one of the learning strategies that is still popular today, 
namely Know, Want to Know, and Learned (KWL). This strategy consists of three 
cognitive stages: Know, where learners activate their prior knowledge and assess 
their understanding of the topic to be studied; Want to Know, where learners are 
encouraged to ask questions and formulate learning objectives; and Learned, where 
learners reflect on and summarize what they have learned [12]. The KWL strategy 
enables learners to actively construct their own knowledge, 

Although KWL can significantly increase engagement, some lecturers may find 
it difficult to implement it effectively in diverse classrooms, potentially leading to 
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varied responses and outcomes from students. Therefore, this study aims to 
propose a platform to support the KWL strategy. This study addresses the following 
research questions  Research Question 1:  What are the challenges and needs of 
lecturers and students in implementing active learning in the classroom? 
Research Question 2: How was the design of the platform to support the KWL 
strategy developed?   Research Question 3: What were the results of the evaluation 
of the developed platform? 
 
B. Literature Review 

The KWL strategy plays an important role in the learning process because it is 
considered to increase student engagement [11]. This strategy encourages students 
to set goals by identifying what they want to learn. [13] states that the KWL strategy 
asks students to generate their own questions to monitor their understanding. [14] 
argue that KWL enables students to explain what they have learned and what they 
will learn. In other words, they must identify gaps in their knowledge that lead them 
to learn more deeply [15]. The KWL strategy has been proven to increase student 
collaboration and social interaction. The strategy begins by asking students what 
they already know about a particular topic. This question aims to activate their prior 
knowledge and increase their awareness of the topic being discussed.These 
questions are an effective way to activate readers' prior knowledge and increase 
students' awareness of the text to be studied. This helps students connect their prior 
knowledge with the new information they acquire. The second column, “Want to 
Know,” is filled with questions about what they want to know. The second question 
(in the “Want to Know” column) encourages students to ask questions about the 
topic and formulate their own goals regarding what they want to learn during the 
lesson. The last column, “Learned,” is filled with what they have learned. The third 
question directs students to reflect and summarize what they have learned at the 
end of the lesson. 

Many studies have examines the use of the KWL method in learning. Although 
previous studies have shown potential benefits such as increased student 
engagement, research still has limitations. The majority of studies are limited to the 
implementation of traditional KWL using paper and do not involve digital media. 
With the advancement of technology, there is still a lack of research applying KWL 
through digital media such as web applications. A gap analysis indicates the need for 
more research to understand the effectiveness of the KWL method in general, 
especially when implemented through digital media. Although there are various 
applications used as learning evaluation tools such as: Kahoot, Slido, and Padlet, 
none of them exclusively and comprehensively fulfil all elements of the KWL 
strategy. Therefore, there is potential to develop a specialized application that meets 
these needs. 

At the same time, SRS promotes active learning by integrating technology that 
enhances student engagement and interaction. Effective SRS can transform 
traditional classroom environments into dynamic learning spaces, encouraging 
deeper understanding and participation among students. SRS has several features. 
First, real-time feedback. SRS provides immediate formative feedback, enabling 
lecturers to assess student understanding and adjust teaching strategies 
accordingly [16]. Second, flexible input options. SRS allows for a variety of response 
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formats, encouraging students to express their understanding more 
comprehensively [17]. Third, design interesting questions. [18] argue that the 
proper questions can enhance critical thinking skills, especially in large classes. 

[19] argue that SRS can increase student participation and motivation when 
this platform is integrated with structured activities in the classroom. SRS promotes 
the use of personal devices to interact with lecturers in the classroom in order to 
increase engagement and interaction [18]. However, the implementation of SRS in 
the classroom faces various challenges, including the digital divide between 
students and the distractions that may arise if students are engrossed in using their 
gadgets. 
C. Research Method 

This study adopts User-Centered Design (UCD) as a guideline in determining 
the direction and stages of research. UCD ensures that users are involved and play 
an important role in development.  The stages of this study are as follows: 

3.1 User Research and Requirement Analysis 

In our user research, we successfully interviewed 16 participants, including 10 
students and 6 lecturers, to capture their problems and needs. The interviews were 
conducted using a semi-structured method, both offline and online, according to the 
respondents' availability, allowing for in-depth exploration of the issues. 
Respondents were selected using a combination of convenience sampling and 
snowball sampling methods to expand the scope and diversity of backgrounds. All 
respondents had experience using a Learning Management System (LMS) or were 
from institutions that had implemented an LMS, ensuring the relevance of their 
input for the development of an LMS-based application. The interview questions 
were designed to elicit information about the respondents' experiences, challenges, 
and expectations regarding the KWL learning application.  

3.2 System Design 

The proposed solution will be developed into an application called K-Owl, 
which is a learning application that implements the KWL strategy. The data collected 
in the previous stage forms the functional requirements and non-functional 
requirements. Both of these requirements are developed during the prototype 
development phase and the design solution is built in the form of use case diagrams, 
use case specifications, activity diagrams, class diagrams, information architecture 
for each role of lecturers and students, low-fidelity design, design system, and high-
fidelity design. Before the working system is developed, the high-fidelity prototype 
is evaluated first. The method used was usability testing, employing the System 
Usability Scale (SUS) questionnaire as an instrument. The results of both evaluations 
indicated that certain parts of the prototype required revision. 

3.3 System Development 

The K-Owl application was built by separating the frontend service from the 
backend service. The data layer will use the built-in database provided by the 
backend framework. The database used in the application is Sqlite3, which is a 
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serverless database provided by Django. The backend service of the K-Owl 
application is built using the Django framework, which uses the Python 
programming language. Django Rest Framework (DRF) is used to facilitate the 
creation of RESTful APIs. Additionally, the authentication process utilizes the JWT 
scheme and SimpleJWT. The frontend service of the K-Owl application is built using 
the React framework, specifically NextJS, with an app router. The interface is created 
using Tailwind and TypeScript. For API calls from the frontend to the backend, Axios 
and TanStack are used. TanStack can be used to manage the state of the API call 
process and also serves as a Hook to combine logic with the application's session for 
calls requiring an authorization header.  

3.4 System Evaluation 

The application was evaluated to gather input so that it could be improved in 
the future. The author conducted several tests, namely Usability Testing in the 
context of Software Testing, System Usability Scale, User Acceptance Testing, and 
Performance Testing. Software testing on this application was conducted manually 
and also automatically. Software testing conducted during the Systems Interaction 
course sessions used manual testing methods, while testing outside of class sessions 
utilized automated testing. The automated testing to be conducted using Lighthouse 
will test the pages most relevant to the business processes of the K-Owl application, 
specifically KWL. For manual testing, usability testing was conducted where the K-
Owl application was tested directly during class sessions. The participants in this 
experiment are students from the Interaction Systems class. The number of 
participants exceeds 70 students. This test is conducted to explore issues and 
measure usability and reliability. The features tested include registration, login, 
trying KWL, and exchanging rewards. 
 
D. Result and Discussion 

4.1 Answering Research Question 1: Challenges and Needs Faced by Lecturers and 
Students to Support Active Learning in the Classroom 

The transcript of the interview with 16 respondents  including 10 students and 
6 lecturers was analyzed using thematic analysis,  which identified challenges and 
needs in the classroom for both lecturers and students as provided in the Table 1. 

 
Table 1. Problems and Needs 

 Challenges Needs 
Lecturer Difficulty in accurately gauging students’ 

comprehension to adjust learning 
strategies.  
Time constraints in conducting 
assessments. 
Difficulty in real-time analysis, thereby 
limiting the provision of meaningful 
insights. 

Customization of assessment types 
according to needs. 
Provision of students feedback feature 
Automate grading for quizzes and 
essays. 
Visualization of student performance 
analysis using various data (percentage 
of students submitting assessments, 
identification of difficult/easy 
questions). 
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Students Lack of practice questions available as 
learning resources 
Lack of formative assessments before 
midterm or final exams. 
Limited feedback on student 
understanding. 
There are still many passive students so 
learning is less effective. 

Quick feedback for each assessment 
Various assessment formats are 
available, including quizzes, reflections, 
essays, oral presentations, polls, and 
essays. 
 

 
In this study, we identified several challenges faced by lecturers, including 

difficulties in accurately assessing student understanding, time constraints in 
conducting assessments, and difficulties in real-time analysis. Several obstacles 
faced by students were also identified, including a lack of practice questions 
available as learning resources, a lack of formative assessments before midterm or 
final exams, limited feedback on student understanding, and a large number of 
passive students. 

To address these challenges, this study identified the needs of students and 
lecturers. Lecturers require adjustments to assessment types based on needs, the 
provision of feedback features for students, automated assessment for quizzes and 
essays, and visualization of student performance analysis using various data. 
Meanwhile, students require quick feedback for each assessment and various 
assessment formats, including quizzes, reflections, essays, oral presentations, 
surveys, and essays. 

4.2 Answering Research Question  2: System Design and Development 

Based on the identified challenges and needs, functional requirements were 
then compiled and grouped into three main features including courses, KWL, and 
analysis. The Courses feature allows lecturers to create and edit courses. Meanwhile, 
students can use this feature to answer KWL questions. This feature allows lecturers 
to manage course content, including course descriptions, topics, KWL questions, and 
rewards. 

The KWL feature allows lecturers to manage KWL questions for each topic. 
There are three question types available: Know, Want to Know, and Have Learned. 
Each question type can also be customized to suit their needs. Users can use 
reflection and multiple-choice questions for Know and Have Learned questions. 
Meanwhile, users can use multiple-choice and checkboxes for Wanted questions. 

The analysis feature allows lecturers to display class performance analysis 
data and individual performance analysis as shown in Figure 1. This includes KWL 
question participation, student achievement on quizzes, and individual analysis. 
Lecturers can view student answers and analyze this data to adjust teaching 
strategies. 
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Figure 1. K-Owl Features 

Furthermore, the platform provides progress tracking and leaderboard 
features. Both of these features are useful for lecturers to identify students who need 
additional assistance and provide appropriate feedback to improve their 
performance. 

https://doi.org/10.33022/ijcs.v14i5.5001


  The Indonesian Journal of Computer Science 

https://doi.org/10.33022/ijcs.v14i5.5001  8291 

As shown in Figure 2, at the beginning of the class session, the instructor asks 
students to share what they already know by taking a multiple-choice or essay quiz. 
Students then access the pre-reading material and fill in checkboxes or reflections 
to convey what they hope to learn from the topic. 

 

 
Figure 2. Usage Scenario 

 
The class phase marks the beginning of the lecturer's delivery of learning 

materials to all participants. To monitor their knowledge development, students 
complete a reflection or quiz at the end of the session. Finally, the platform 
automatically calculates the points awarded to students during the class. 

4.3 Answering Research Question 3: System Evaluation 

The final stage in UCD is system evaluation. To measure the results of the 
usability evaluation of the K-Owl, the author used a SUS questionnaire which 
contained 10 questions with a 1-5 Likert scale. Participants could access this form 
after the simulation was complete and had tried several features specific to the 
student role in the application. The average score from this SUS evaluation was 69. 

The usability score was categorized as Good and Acceptable.  
In addition to the SUS questionnaire, usability testing was also conducted using 
Maze, which can record participant activity and provide key reports in the form of 
specific metrics. This testing involved two task scenarios: task scenario for lecturers 
(see Table 2) and task scenario for students (see Table 3). 
 

Table 2. Task Scenario for Lecturer 
No Code Task Description Success Criteria 

1 DS-1 Register as Lecturer User visit the profile page 
2 DS-2 Edit Profile User view a notification that the profile has been 

updated 
3 DS-3 Open FAQ page User view the FAQ page 
4 DS-4 Create a Course User view a notification that the course was 

successfully created and the new course is listed in 
the courses. 

5 DS-5 Create KWL Question User view the KWL listed on the course page. 
6 DS-6 Add Student After adding a student, the user is redirected back 

to the course page. 
7 DS-7 Add Reward User view the newly added reward listed in the 

reward list. 
8 DS-8 Edit Reward User view the updated reward information. 
9 DS-9 View Class Performance 

Analysis 
User view the class performance analysis page. 

10 DS-10 View KWL Analysis 
Details 

User view the detailed page of each KWL. 

11 DS-11 View Individual Student 
Performance 

User view the individual student performance page. 

12 DS-12 Provide Feedback for 
Student 

User view a notification that the feedback has been 
added. 
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Table 3. Task Scenario for Student 

No Code Task Description Success Criteria 
1 MS-1 Register as Student User view the profile page. 
2 MS-2 Open FAQ page User view the FAQ page 
3 MS-3 Enroll in Course User view the enroll status change to unenroll 
4 MS-4 Unenroll from Course User view the unenroll status change to enroll 
5 MS-5 Participate in KWL User view the KWL score page 
6 MS-6 Redeem reward User view a notification that the reward was 

successfully redeemed. 
7 MS-7 View Feedback from 

Lecturer 
User view the page containing feedback from the 
lecturer. 

 
For each task, Maze can capture insights such as the number of participants, 

task success rate, average mis click rate, and task completion time. Each Maze-
generated metric has its own significance. Direct Success and Indirect Success are 
indicators of the scenario completion rate. Direct success is achieved when users 
follow the expected flow, while indirect success occurs when users take a different 
path to complete the scenario. The mis click rate is the average number of users who 
mistakenly click on non-clickable design areas. Average completion time is the 
number of seconds it takes users to complete the scenario from start to finish. 
Incomplete missions indicate the number of users who did not complete the 
scenario to the end. The usability score is a value derived from the aforementioned 
metrics. The higher the usability score, the better. 
 

Table 4. Usability Score for Lecturer 
Code Total 

Participa
nts 

Average 
Completion 

Time 
(seconds) 

Direct 
Success 

(%) 

Indirect 
Success 

(%) 

Misclick 
Rate 
(%) 

Mission 
Unfinished 

(%) 

Usability 
Score 

DS-1 16 20.4 12.5 43.7 66.4 43.8 19 
DS-2 12 15 91.7 0 56 8.3 81 
DS-3 11 8.2 90.9 9.1 31.4 0 88 
DS-4 11 15.3 72.7 18.2 38.7 9.1 70 
DS-5 11 143.3 0 90.9 62 9.1 35 
DS-6 11 35.9 81.8 18.2 46.1 0 82 
DS-7 12 11.8 83.3 0 32.9 16.7 77 
DS-8 10 6.8 100 0 6.3 0 97 
DS-9 10 7.5 90 10 15.4 0 90 
DS-
10 

10 84.7 20 70 22.5 10 49 

DS-
11 

10 25.7 60 40 3.8 0 79 

DS-
12 

10 5 90 10 5.9 0 93 

 
The test results using Maze are presented in Table 4 and Table 5. In Table 4, 

there are low scores for task codes such as DS-1 = 19, DS-5 = 35, and DS-10 = 49 
which indicate that the scenario has significant issues in terms of ease of use. 
Meanwhile, high scores for task codes DS-8 = 97, DS-12 = 93, and DS-3 = 88 indicate 
that the scenario is very easy to use by users, almost without obstacles. 
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Table 5. Usability Score for Student 
Code Total 

Participants 
Average 

Completion 
Time 

(seconds) 

Direct 
Success 

(%) 

Indirect 
Success 

(%) 

Misclick 
Rate 
(%) 

Mission 
Unfinished 

(%) 

Usability 
Score 

MS-1 16 24.7 25 43.75 56 31.3 37 
MS-2 14 8.7 64.3 21.4 73.3 14.3 66 
MS-3 14 10.8 57.1 21.4 21.4 61.2 66 
MS-4 13 23.4 46.2 46.2 39.6 7.7 61 
MS-5 13 57.9 38.5 53.8 32.3 7.7 59 
MS-6 13 33.4 53.8 38.5 20.8 7.7 67 
MS-7 13 7.5 84.6 7.7 26.7 7.7 78 

In Table 5, the task codes with high usability include MS-7 (78), MS-6 (67), MS-
2 & MS-3 (66), which indicates that this feature is relatively easy to use. Meanwhile, 
the task codes with low usability, including MS-1 (37), MS-5 (59), indicate that there 
are still many usability issues in this feature. In short, the findings of usability issues 
among lecturer and student task scenarios will be the basis for improving this 
platform as shown in Table 6. 

 
Table 6. Feedback and Proposed Solution 

No. Feedback Proposed Solution 
1 The registration access is not very visible 

from the login page 
Provide more access points to the 
registration page 

2 The form page for multiple-choice question 
type is too complex 

Redesign the page to be more intuitive 

3 The design size is too small Increase the size of the components 
4 Participants are not yet familiar with the 

application and need clear instructions 
Add explanations on the home page and 
provide a more complete FAQ for students 
and lecturers 

 
To ensure that every feature meets user needs, we conduct User Acceptance 

Tests (UAT). As a result, all features are accepted by users because they function as 
intended. Performance testing involves conducting load testing and monitoring the 
performance of the application or applications in operation to assess the 
application's resilience under real-world conditions. Load testing is performed 
using Grafana as the metric visualization application and Prometheus as the 
exporter. The performance metrics monitored are limited to those relevant to the 
scenarios tested in the classroom. Additionally, Google Analytics is used to analyze 
visitor demographics, traffic, and user interactions, and Google Lighthouse is used 
to assess frontend performance. 

 
E. Conclusion 

This study introduces a platform that supports the KWL strategy called K-Owl. 
This application makes it easier for lecturers to conduct formative assessments and 
provide continuous feedback to students. K-Owl was developed to increase student 
participation and monitor what they already know, what they want to learn, and 
what they have learned during class sessions. This platform support independent 
learning, whereby students can identify their own strengths and weaknesses and 
design more effective learning strategies. The results of this study are expected to 
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encourage the use of technology in more effective learning, thereby improving the 
overall quality of education.  

This platform also promotes transformation in class preparation, 
implementation, and evaluation. K-Owl forces lecturers to create questions for each 
stage of the KWL in each meeting. Lecturers who are well-prepared to teach are 
expected to create interactive classes. This platform also encourages students to 
become active learners, where from the beginning to the end of class, students are 
expected to answer trigger questions prepared by the lecturer. At the end of class, 
this platform allows lecturers to analyze student performance, while students can 
reflect on what they have learned during the class. In conclusion, this platform can 
assist in the planning, monitoring, and evaluation of teaching and learning. 

In the future, further research needs to be conducted on the effectiveness of the 
K-Owl application that has been developed. Adding various features based on 
suggestions from interview respondents includes the use of artificial intelligence 
such as automatic material creation features and speech-to-text implementation in 
assessments, as well as integration with other learning platforms or the provision of 
more interactive learning materials. 
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