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Abstract

Taxation learning in vocational high schools still faces various challenges, such as
difficult material, limited use of interactive media, and low student motivation. This study
aims to examine the effectiveness of an interactive chatbot based on Landbot as a learning
medium for Income Tax material for 11th-grade Accounting and Financial Administration
students at a private SMK in Malang Regency. Using a Research and Development method at
the implementation stage and a one-group pretest-posttest design, this study measured
students’ understanding before and after using the chatbot through learning outcome tests.
The Wilcoxon Signed-Rank test results showed a significance value of 0.000 (< 0.05),
indicating a significant improvement in learning outcomes. The average student score
increased from 67.41 to 91.30 after the treatment. This proves that the interactive chatbot is
effective enhancing comprehension of taxation material and provides a more engaging and
flexible learning experience tailored to the needs of SMK students.

Keywords: Chatbot, Landbot, Learning Media, Taxation, Income Tax.
INTRODUCTION

Advances in digital technology have brought significant changes in various fields of life,
including in education. One of the main challenges in today's education is to create learning
experiences that are interesting, accessible, and in accordance with the characteristics of
learners from the digital generation (Al-Abdullatif et al., 2023). In Indonesia, this challenge
is also felt by vocational education units such as Vocational High Schools (SMK), especially
in the Accounting and Financial Institutions department. Various obstacles are still found in
the learning process, such as limited learning media, lack of variety of methods, and low
student motivation (Ruan et al., 2021). One of the subjects that is very difficult for most
students to understand is taxation (Sriyunianti et al., 2024). This is due to the taxation system
in Indonesia which has a high level of complexity and is dynamic, characterized by the large

number of regulations that must be studied and changes to the rules that are made periodically
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to adjust to national developments. The complexity of calculating Income Tax (PPh) and the
frequent changes in regulations are the main factors causing students' low understanding of
taxation material (Biettant et al., 2020).

One concrete evidence of the problem was found through an initial survey at a private
vocational school in Malang Regency, which showed that the majority of grade XI students
hzad difficulty understanding the material on Income Tax (PPh), especially due to the
complexity of numbers, formulas, and regulatory provisions that often change. The teacher
also said that the learning process is still dominated by the one-way lecture method and has
not utilized interactive media. In fact, such conventional methods are less effective for
complex and technical material such as taxation (Putri & Widodo, 2020). This finding is
reinforced by Mulyani & Marlina (2021), who stated that vocational students tend to
experience confusion in understanding taxation concepts because of their theoretical and
calculating nature.

The utilization of Artificial Intelligence technology in the form of an interactive chatbot
can be one of the potential solutions to address complex tax learning challenges that require
in-depth technical explanations. Chatbot is an Al technology that enables instant
conversational interaction between students and the system. This technology supports flexible,
personalized, and adaptive learning to students' needs (Gupta et al., 2019; Cano et al., 2021).
From a theoretical perspective, chatbots can be understood through Skinner's (1954)
behaviorism as a reinforcement tool that provides immediate feedback in the form of praise
or scores when students answer correctly, thus increasing learning motivation (Binhammad et
al., 2024). In addition, Bruner's (1960) and Gagné's (1985) cognitivism theories emphasize
gradual and structured learning, which chatbots support through interactive dialogues that help
students understand complex material systematically (Cano et al., 2021). Recent studies
reinforce the relevance of both theories in Al learning, where chatbots provide both
reinforcement and adaptive learning experiences according to students' style and pace (Gupta
et al., 2019; Arias et al., 2020). This shows that behaviorism and cognitivism are important
foundations in the development of chatbot learning media.

Some previous studies show the effectiveness of chatbots in various subjects such as
Mathematics (Moral-Sanchez et al., 2023), English (Annamalai et al., 2023), and Computer
Science (Kuhail et al., 2023). However, the application of chatbots in learning Income

Tax in SMK is still very limited. In fact, this material requires learning media that can explain
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technical concepts interactively (Khairunisa & Suyatmini, 2024). The development of tax
learning media has been carried out, such as Android applications for inventory valuation
(Ardianti & Susanti, 2022) and interactive e-modules for Income Tax Article 21
(Tunggawardhani & Susanti, 2022). However, the media is one-way without direct interaction
with students. In fact, interactive media is proven to be more effective in increasing student
learning engagement (Jacob & Centofanti, 2024).

Adaptive, personalized, and responsive learning tools are essential because each student
has a different learning style, pace of understanding, and needs, so a one-size-fits-all approach
is often ineffective (Pashler et al., 2008; El-Sabagh, 2021). Al-based chatbots have the
potential to meet these needs by providing real-time customized learning experiences based
on student responses (Cano et al., 2021; Binhammad et al., 2024). A personalized approach
can also increase learning comfort and reduce student anxiety when learning difficult material
such as taxation (Arias et al., 2020). However, there are not many Al-based adaptive and
personalized media specifically for Income Tax (PPh) material, because the use of chatbots in
accounting learning has been more on basic material (Khairunisa & Suyatmini, 2024).
Therefore, this research develops an interactive chatbot based on Landbot as a medium for
learning income tax in vocational schools that is easily accessible, adaptive to students' needs,

and able to improve their learning outcomes and motivation (Yin et al., 2021).

LITERATURE REVIEW
Behaviorism and Cognitivism Theories

Behaviorism theory is a learning approach that emphasizes that learning occurs through
the formation of stimulus and response relationships that are strengthened by reinforcement
(Skinner, 1957). In this context, the learning process occurs when learners are able to respond
appropriately to the stimulus given, and receive reinforcement in the form of feedback, both
positive and negative (Ormrod, 2020). In technology-based learning, the principle of
behaviorism is often applied through the presentation of material, practice questions, and the
provision of immediate feedback that encourages repetition until the correct response is
formed automatically (Ally, 2019). Chatbot-based learning media such as Landbot is in
accordance with behavioristic principles because it provides stimulus in the form of taxation
material, followed by quiz questions and student responses that are immediately responded to

by the system through automatic feedback in the form of scores and evaluation of answers.
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This pattern provides direct reinforcement that plays a role in deepening students'
understanding of the material that has been received. With a systematic and structured
presentation, chatbots provide individualized learning experiences that are controlled and
oriented towards achieving specific learning outcomes (Yilmaz, 2021).

In addition to the behavioristic approach, the theory of cognitivism is also an important
basis for learning using chatbots. Cognitivism theory emphasizes that learning is an active
process of processing information in the mind, which involves attention, memory, and
understanding (Bruning et al., 2020). In learning through chatbots, information I
sorganized sequentially and logically so that it can be optimally processed by students.
Landbot's chatbot presents the Article 21-29 taxation material in stages, from introduction,
concept exposure, to quizzes, thus supporting the activation of working memory and the
formation of a more organized knowledge scheme (Mayer, 2022). With its characteristics of
presenting material automatically, interactively, and individually, the use of chatbots in
taxation learning is more suitable based on behaviorism and cognitivism theories. Unlike
constructivistic approaches that prioritize social interaction and collaboration, this chatbot is
non-social and does not involve direct human facilitators. Therefore, behavioristic and
cognitive principles provide a more relevant theoretical basis for the development and
application of Landbot-based interactive chatbot media in taxation learning in vocational

schools (Ally, 2019; Bruning et al., 2020; Yilmaz, 2021).

Chatbot

A chatbot is a computer-based application created to interact with humans
automatically, both in the form of text and voice conversations. In the world of education,
chatbots are used to deliver subject matter, provide responses or feedback, and support an
independent and flexible learning process (Aji et al., 2021). According to Mulyani et al.
(2021), educational chatbots equipped with artificial intelligence and natural language
processing (NLP) can provide an interactive learning experience, especially in online learning.
Chatbot makes it easy for students to understand the material gradually without having to
depend on the direct presence of the teacher. Chatbot in learning can be either rule-based or
artificial intelligence-based system. Rule-based chatbots have limited responses as they only
follow a predefined script, whereas Al-based chatbots are more flexible and able to

understand the context of students' questions better (Liu et al., 2023). Research by Dergaa et
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al. (2023) revealed that the utilization of chatbots can significantly increase student
participation as well as the effectiveness of the learning process, especially when used to
deliver material, provide interactive quizzes, and provide immediate feedback. These findings
indicate that chatbots have great potential as an innovative learning medium in today's digital

cra.

Landbot
Landbot is a text-based chatbot development platform with an interactive visual

interface that allows users to design conversation flows without advanced programming skills.
In education, Landbot supports digital learning media through an intuitive and flexible drag-
and-drop system. The platform is capable of combining various types of content, such as text,
images, videos, links, along with interactive quizzes, thus creating a more engaging learning
experience and motivating active student engagement. A key advantage is the branching
conversation feature that allows students to learn at their own pace and path, aligning with
differentiated and problem-based learning approaches.

The study by Natalia and Chandra (2024), shows that Landbot can be integrated with
NLP such as Dialogflow to create dynamic interaction in the delivery of academic
information. Although not directly focused on tax learning, the approach illustrates the
potential of Landbot as an interactive medium capable of providing contextualized responses.
In addition, Landbot can be utilized for formative assessment through quizzes and reflective
questions, providing immediate feedback, and monitoring student learning progress. With
these features, Landbot is a promising alternative in learning complex subjects such as
taxation, as it enables structured delivery of material through question and answer simulations,
article exploration, and case study completion. Therefore, the development of a Landbot-
based chatbot is considered potential to improve concept understanding and active student

engagement.

Learning Media

Learning media includes various types of tools or means that are applied to convey
subject matter as well as arouse students' attention and interest in learning (Arsyad, 2021).
The media serves as a link between teachers and students to increase the effectiveness and
attractiveness of the learning process. According to Sadiman et al. (2020), media can be in the

form of visual aids to interactive technologies such as software, simulations, and chatbots.
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The right media can increase student motivation and understanding. In the digital era,
technology supports flexible, collaborative, and problem-based learning (Pratama & Umam,
2021). Smaldino et al. (2019) emphasized that media selection needs to be adjusted to the
needs of students and the learning objectives to be achieved. Especially in SMK, learning
media plays an important role in explaining complex vocational material. Astuti et al. (2023)
stated that vocational students need media that is applicable and in accordance with the world
of work. Therefore, interactive media such as videos, digital modules, and chatbots are very

suitable to strengthen students' understanding.

Taxation as a Learning Material in Vocational High Schools (SMK)

Taxation is one of the main materials in the SMK curriculum in the Accounting and
Finance Expertise Program (AKL), especially in the Accounting Expertise Competency area.
This material covers the taxation system, various types of taxes, and skills in calculating and
reporting tax obligations, including Income Tax and Value Added Tax. According to the
Ministry of Education and Culture (2021), the purpose of learning taxation is to create
graduates who are competent in tax administration. However, students often have difficulty
understanding abstract concepts and complex calculations of taxation, especially with
conventional methods (Maulida et al., 2022). The materials developed in this study include
Income Tax Articles 21, 22, 23, 24, 25, 4 paragraph 2, 28, 29, Fiscal Corrections, and Filing
Personal Tax Returns. These materials are relevant in learning accounting in SMK, especially
in calculating income tax and filling out tax returns. Mustika and Rakhman (2021) recommend
the use of technology in learning to increase student motivation and understanding. The use
of interactive media, such as videos and tax return simulations, has proven effective in
improving students' competence in taxation, as shown by Yulianingsih and Wahyudi (2023),
who noted the improvement of students' abilities through case study-based learning and online

tax form filling.

Income Tax
Income Tax (PPh) is a direct tax imposed on income obtained during one tax year, both

from domestic and foreign sources (Directorate General of Taxes, 2021). At SMK Accounting
and Finance Institutions, Income Tax is an important material that provides an understanding
of the types of income tax, calculation, deduction, and reporting of tax obligations. According

to Amri & Fitriah (2020), mastery of income tax is an important provision for students in the
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world of work, especially in the field of tax administration and financial reporting. Income
tax learning also involves technical skills, such as filling out tax return forms and applying e-
Filing. Setiawan (2021) argues that project-based learning can improve practical skills as well
as concept understanding, while interactive media such as e-modules and digital simulations
can enrich the learning process and support the development of digital literacy (Purwanto et
al., 2022). Thus, Income Tax material is not only important in the curriculum of Accounting
Vocational Schools, but also plays a role in preparing students for the world of work and

further education.

RESEARCH METHOD

This research adopts the Research and Development (R&D) approach with a
concentration on the implementation stage in developing interactive chatbot learning media
based on Landbot for taxation subjects. The main objective of this research is to determine the
effectiveness of the learning media developed in order to improve the learning outcomes of
students in class XI of Vocational Schools of Accounting and Finance Institutions. The
development model applied refers to a modified version of the Borg and Gall model (2003).
Researchers did not carry out all stages of development as a whole, but only included the
implementation stage without involving a thorough product evaluation. The stages carried out

in this study include:

Rescarch and Information

. | Planning
Collecting N

Develop Preliminary of

Main Field Test o N
Product

Figure 1. Product Development Stages

The explanation of some of the stages above, namely: The initial phase carried out
was research and data collection. In this phase, the researcher conducted an initial analysis of
the condition of taxation learning in class XI of SMK Accounting and Finance Institution.
The activities carried out include literature studies to identify appropriate theories and
previous research, as well as surveys to student teachers to find out student needs, learning

constraints, and the potential use of alternative media. The results of the initial analysis
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revealed that students face difficulties in understanding taxation material due to limited
learning resources, lack of variety of learning media, and the assumption that taxation material
is difficult. Seeing these conditions, it is considered important to develop learning media that
is interactive and easily accessible, one of which is by utilizing the Landbot-based chatbot
platform.

The second stage is the planning stage, where researchers design learning media
development which includes mapping the material of Income Tax (PPh) Articles 21 to 29,
determining the type of media to be used, and designing the chatbot interaction flow that will
be made using the Landbot platform. Researchers also develop learning objectives that will
be achieved through the use of chatbot media. In addition, the chatbot work system was also
designed which includes the sequence of delivering material in stages, inserting examples of
problem solving, and providing further learning recommendations for students. This planning
serves as a foundation in making media prototypes that are accurate and in accordance with
the characteristics of students at SMK Accounting and Finance Institutions.

The next stage is the initial product development stage. In this stage, researchers began
to create an interactive chatbot using the Landbot platform based on the results of the
previously compiled planning. This process includes the preparation of chatbot dialog scripts
for each Income Tax Article 21 to 29 submaterial, integrating learning materials in the form
of conceptual explanations and examples of problem solving, and setting up a systematic
conversation flow that is easy for students to understand. The chatbot was developed with a
friendly communication style and in accordance with the characteristics of vocational high
school teenagers so that learning feels more interesting and interactive. After completion, the
chatbot media was tested internally to ensure that the conversation flow went as designed.

The fourth stage is the implementation stage, where the interactive chatbot media that
has been developed is used in the learning process in class XI SMK Accounting and Finance
Institute. The teacher shares the chatbot link with students through an agreed learning platform
(such as WhatsApp Group). Students are directed to learn the material between Income Tax
Article 21 to 29 independently through the chatbot according to the teacher's instructions. This
implementation is carried out in the context of online or offline learning, depending on the
class schedule and conditions. After students complete the learning process through the
chatbot, the researcher measures the effectiveness of the media by comparing student learning

outcomes before and after the implementation of the media using a test as an instrument.
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Type of Research

This type of research is quantitative research with a pre-experimental design using a
one-group pretest-posttest approach. The research subjects consisted of 11th grade students
of Accounting and Finance Institution Vocational Schools who participated in learning using

interactive chatbot media.

Data Sources

The data source in this study is only one main type of data, namely student learning
outcomes obtained from pretests and posttests. This measurement was conducted to evaluate
the effectiveness of interactive chatbot learning media in improving students' understanding.
A media validation questionnaire was designed, but it was not used in this stage because the

focus of the research was only until the product implementation stage.

Data Collection Procedures

The data collection procedure was carried out in several stages:

1. Learning Media Design and Development: This stage involves the development of
Landbot-based learning media, which focuses on taxation materials such as Income Tax
Article 21, 22, 23, 24, 25, Final Income Tax (Article 4 paragraph 2), Income Tax 28, and 29,
as well as Fiscal Correction and Filing Personal Tax Return.

2. Student Testing: After the media was developed, the chatbot was tested on students of
class XI of the Vocational School of Accounting and Finance Institute. Students were
given the opportunity to use the chatbot as an interactive learning media.

3. Collection of Learning Outcome Data: After students used the media, a posttest was
conducted to measure the improvement in their understanding. The collected

learning outcome data was then analyzed.

Data Analysis

Data on student learning outcomes from pretests and posttests were analyzed through
descriptive and inferential statistical methods. Descriptive statistics were used to describe the
mean, median, and distribution of student scores before and after the application of learning
media. Before hypothesis testing, researchers first conducted a normality test using the
Shapiro-Wilk method. The results showed that the data did not meet the assumption of normal

distribution, even after data transformation. Therefore, to test the significant difference
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between the pretest and posttest scores, the researcher chose the Wilcoxon Signed-Rank Test,
which is a non-parametric method suitable for two paired samples. This Wilcoxon test is used
to determine whether there is a significant difference in student learning outcomes before and

after the use of interactive chatbot media based on Landbot.

RESULTS AND DISCUSSION DATA DESCRIPTION

This study was conducted at a private vocational high school (SMK) in Malang Regency
during the 2024/2025 academic year. The research subjects consisted of 27 students from the
11th grade Accounting and Financial Institution class, comprising 26 female students and 1
male student. The research process took place from the initial observation phase to the media
trial, spanning from April to May 2025. Initial data sources were obtained from the students
recorded assignment scores in the even semester, serving as a baseline for assessing their
initial learning outcomes prior to the intervention. The learning process began with a pretest
to measure students’ prior understanding of Income Tax (PPh) material before the use of the
interactive chatbot-based learning media developed using Landbot. Following the pretest,
students participated in learning activities using the web-based interactive chatbot, which had
been designed by the researcher. This learning covered topics on Income Tax Articles 21
through 29 and was delivered in the form of interactive chatbot dialogues. After the learning
phase, students took a posttest to assess their learning outcomes following the intervention.
Both pretest and posttest scores were obtained through multiple-choice questions administered
via Google Forms, reflecting the students’ level of understanding of the Income Tax material.
The pretest scores represented students’ initial competence using conventional learning
methods, while the posttest scores reflected the learning achievements after the

implementation of the interactive chatbot media.
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Figure 2. List of Pretest Results
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Based on the pretest results of the Income Tax material displayed in Graph 4.1, there are

still some students in class XI AKL who get scores below the Criteria for Achieving Learning

Objectives (KKTP). This shows that students' understanding of the material still needs to be

improved. Therefore, an innovative learning solution is needed so that students can

understand the material more effectively, one of which is through the use of interactive chatbot

learning media based on Landbot.

As a follow-up to learning activities using Landbot-based chatbot media, students were

given a posttest in the form of multiplechoice questions to measure their level of understanding

after receiving treatment. This posttest was conducted to measure the effectiveness of learning

media in improving student learning outcomes on Income Tax material. The collected data

were then analyzed quantitatively using SPSS version 26 software.
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Figure 3. List of Posttest Results

Based on the posttest data on Income Tax material displayed in Figure 4.2, it can be seen

that there is an increase in student learning outcomes after participating in learning with

interactive chatbot media based on Landbot. The average on the posttest reached 91.30, which

showed an increase in understanding compared to before the treatment was given.

Table 1
Comparison of Pretest and Posttest Scores
Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Pretest Eksperiment 27 25.00 90.00 67.4074 17.00511
Postest Eksperiment 27 75.00 100.00 91.2963 6.13825
Valid N (listwis e) 27
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Based on Table 1, we can see the comparison of pretest and posttest scores of Income
Tax material obtained through Google Form from 27 students of class XI Accounting and
Finance Institute at a private vocational school in Malang Regency. The highest student score
on the pretest was 90, and increased to 100 on the posttest. While the lowest score on the
pretest was 25, which rose to 75 on the posttest. The average pretest score was 67.41 with a
standard deviation of 17.005, while the average posttest score reached 91.30 with a standard
deviation of 6.138. From these data, it can be concluded that there was a significant increase
in the average and highest scores after learning using interactive chatbot media based on

Landbot.

DATA ANALYSIS

Normality Test Analysis

Normality testing on pretest and posttest data was carried out using SPSS version
26 software to support data analysis. The purpose of this normality test is to ascertain whether
student learning outcomes data come from a normally distributed population. In this study,
the Shapiro-Wilk test was used because the sample size was less than 30 students, so this
method was considered more appropriate. The results of the normality test are presented in

Table 2 through the Test of Normality output using the Shapiro-Wilk test.

Table 2
Normality Test Results
Test of Normality
Kolmogorov- Smirnov Shapiro-Wilk
Class Statistic df Sig. Statistic df Sig.
Pretest 0.153 27 0.104 0.925 27 0.051
Result
Postest 0.268 27 0.000 0.817 27 0.000

The normality test is carried out to determine whether the data on student learning
outcomes follow a normal distribution or not. The determination of normality is based on
the significance value (Sig.) of the Shapiro-Wilk test analyzed using SPSS. If the significance
value is more than 0.05 (p> 0.05), the data is considered normally distributed. Conversely, if
the significance value is less than 0.05 (p < 0.05), the data is declared abnormal. Based on
Table 2, the significance value for pretest data is 0.051, so the data meets the normality
requirements because the value is greater than 0.05. However, the posttest data shows a

significance value of 0.000, which indicates that the data is not normally distributed.
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Figure 4. Normal Distribution Graph
The assumption of normality in the posttest data was not met because the data
distribution showed a right-skewed, which indicated that the majority of students obtained
scores in the medium to high range after taking part in learning using an interactive chatbot
based on Landbot. Given that the posttest data was not normally distributed, hypothesis
testing was carried out with the non-parametric Wilcoxon Signed Ranks Test. This method

is used to test whether there is a significant difference between students' pretest and posttest

SCOres.
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Statistical Analysis Using Wilcoxon Signed Ranks Test

The normality test results showed that the posttest data did not follow a normal
distribution. Therefore, further analysis uses the Wilcoxon test, which is a non-parametric
statistical method that is appropriate for comparing two paired samples when the data does
not meet the assumption of normality. The data processing was carried out with the help of

SPSS version 26 software, and the results of the Wilcoxon test are presented in the following

table:
Table 3
Results of Wilcoxon Signed Ranks Test
Wilcoxon Signed Ranks Test
N Mean Rank Sum of Ranks
Postest - Pretest Negative Ranks Oa 0.00 0.00

Positive Ranks 24b 12.50 300.00

Ties 3c

Total 27
a. Posttest Eksperimen < Pretest Eksperimen
b. Posttest Eksperimen > Pretest Eksperimen
C. Posttest Eksperimen = Pretest Eksperimen

Table 4
Test Statistics a

Posttest Eksperiment - Pretest Eksperiment

4 -4.288b
Asymp. Sig. (2-tailed) .000

Based on Table 3 of the Wilcoxon Signed Ranks Test results in the “Ranks” section, the
following information is obtained: No learners showed a decrease in scores (Negative Ranks
= 0), which means that all students at least maintained or improved their learning outcomes
between the pretest and posttest. This can be seen from the Mean Rank and Sum of Ranks
which are 0.00 in this group. A total of 24 students experienced an increase in scores (Positive
Ranks), with a Mean Rank of 12.50 and a total Sum of Ranks reaching 300.00, indicating
progress after using the Landbot-based chatbot media. Meanwhile, 3 students had Ties,
indicating that their pretest and posttest scores remained the same without change.

Based on the results in the “Test Statistics” section, the Asymp. Sig. (2-tailed) of
0.000, which is below the significance limit of 0.05 (0.000 < 0.05). This finding shows that
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there is a significant difference between the pretest and posttest scores. This means that the
use of interactive chatbot learning media based on Landbot has a significant effect and shows
effectiveness in improving the learning outcomes of students in class XI AKL, especially on

the topic of Income Tax.

DISCUSSION

The results of this study indicate that the application of interactive chatbot learning
media based on Landbot significantly has a positive impact on maximizing student
understanding and learning outcomes in Income Tax material. This media proves to be quite
effective in supporting the learning process in class XI Financial and Institutional Accounting.
The use of chatbot not only facilitates a more interactive understanding of Income Tax
material, but also creates an interesting and flexible learning atmosphere. Students can access
the material independently, conduct questions and answers directly through the chatbot, and

get instant feedback that helps them understand the material better.

Students' Understanding of Income Tax in Grade XI AKL at Private Vocational High
Schools in Malang Regency Before Using the Landbot-Based Interactive Chatbot

Students' understanding of Income Tax material before the application of
interactive chatbot media based on Landbot is still relatively poor. This is indicated by a
number of students whose scores are still below the Criteria for Achieving Learning
Objectives (KKTP). Grade XI students have difficulty in understanding various aspects of the
material, such as types of income tax, rates, tax subjects and objects, withholding mechanisms,
and tax calculation methods. The dominant conventional learning method in the form of
lectures and assignments without the support of interactive media causes students to easily
feel bored, lack concentration, tend to talk to themselves, and even often leave the class with
the excuse of going to the toilet.

The low mastery of basic taxation concepts also causes students to experience
confusion in understanding the sequence and interrelationship between materials. Prior to the
use of interactive chatbot learning media, students' imaginative thinking skills in
understanding the differences between each type of Income Tax were also not optimally
developed. To measure initial learning outcomes before being given treatment, students of

class XI AKL first took a pretest. From the pretest results, the average student score was 67.41
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with the lowest score reaching 25. This figure shows that most students have not met the
Learning Objective Achievement Criteria (KKTP) that has been set. Based on the normality
test, the significance value of 0.051 (> 0.05) indicates that the pretest data is normally
distributed. The low pretest scores were caused by students' lack of understanding of the
material concepts, so many were not correct in answering questions, especially questions that
required numeracy skills. In addition, low learning motivation due to monotonous learning
methods also contributed to the achievement of less than optimal learning outcomes.

The findings in this study support the results obtained by Vitriani, et al. (2025), who
proved that the utilization of Al chatbot as an interactive learning media is effective in
improving programming logic skills in vocational students. The chatbot provides adaptive
explanations, allows students to repeat difficult material, and provides instant feedback. This
reinforces that chatbot media has similar potential in taxation learning, especially in helping
students understand complex concepts such as Income Tax. This research is also supported by
Noorriskya and Rizki (2025), who examined the ability of ChatGPT in presenting accurate
and comprehensive information about Income Tax Article 21. The results show that Al-
based chatbots are able to present information that is accurate, systematic, and in accordance
with tax provisions, thus greatly supporting the effectiveness of students' independent
learning. In addition, Swastiko and Fauzi (2023) through their study on the implementation of
chatbot technology in the Kring Pajak 1500200 service, stated that chatbots are able to
increase the service capacity and effectiveness of tax information communication to the
public. So, it can be concluded that the use of interactive chatbot media based on Landbot in
learning Income Tax provides an alternative learning media that is relevant, efficient, and able

to improve student understanding and learning outcomes.

Students’ Understanding of Income Tax after the Implementation of the Interactive

Chatbot-Based Learning Media Using Landbot

The application of interactive chatbot-based learning media through the Landbot
platform shows a positive impact on improving student understanding of Income Tax
material. After the learning process, the average posttest score reached 91.30, with the highest
score of 100. This result reflects a significant increase compared to the previous pretest score,
indicated by a 10-point difference in the maximum score. This is an indicator that mastery of

the material increased after students used the chatbot media. This media facilitates students to
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learn independently and flexibly, anytime and anywhere, thus encouraging their learning
engagement and interest. In addition, this media also provides opportunities for students who
tend to be passive to be more actively involved, as well as being a productive means for using
devices in learning activities. Based on the normality test of the posttest data which resulted
in a significance value of 0.000 (p < 0.05), it can be concluded that the data is not normally
distributed. Therefore, the analysis was continued using the Wilcoxon Signed-Rank Test
non-parametric statistical test to determine significant differences between pretest and posttest
results, as well as to evaluate the effect of using chatbot media on student understanding of
Income Tax material.

The results of this study are in line with the research conducted by Khairunisa and
Suyatmini (2024), which found that the use of Al-based chatbots in accounting education at
SMK Batik 1 Surakarta enhanced students' understanding as well as the skills of both teachers
and learners in accessing and utilizing Al technology. The presence of Al chatbots encouraged
active student engagement and broadened the range of learning materials in a more diverse
and interactive manner. Additionally, this medium supported the development of critical
thinking and problem-solving skills. However, the study also noted several challenges, such
as limited understanding, lack of supporting facilities, and difficulties in fully integrating
technology into the learning process. Therefore, continuous collaboration among educational
institutions, foundations, and government agencies through strategic partnerships and
sustained support is needed. Similar findings were also presented by Ramadhanti and Nugraha
(2022), who showed that the use of instructional media had a positive and significant impact
on improving the learning outcomes of Grade XII AKL students at SMK Palebon Semarang.
Furthermore, students' learning interest was identified as a crucial factor influencing academic
achievement, particularly in tax administration subjects. In fact, the combination of learning
media and students’ interest in learning was proven to have a simultaneously positive
influence on enhancing students' academic performance.

Research by Sari and Listiadi (2019) also supports the relevance of the findings in this
study. They found that the application of interactive learning media based on Adobe Flash CS
6 in tax administration subjects for class XI Accounting students at SMK Negeri 2 Buduran
had a positive impact on improving learning outcomes. The media is designed with an
attractive visual approach and easy-to-understand material delivery, so as to increase student

motivation and understanding of taxation material. The three studies previously described
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show a consistent pattern regarding the effectiveness of interactive media in supporting
students' academic achievement. In line with this, this study shows that the use of an
interactive chatbot based on Landbot provides a more participatory and enjoyable learning

experience, which in turn supports students' increased understanding of Income Tax concepts.

The Effect of Landbot Media on Income Tax Learning Qutcomes of Grade XI AKL

Students in Private Vocational Schools in Malang Regency

The impact of using Landbot-based interactive chatbot media on improving
student learning outcomes was analyzed with a non-parametric statistical approach, namely
through the Wilcoxon Signed-Rank Test. The data analysis process was carried out using
SPSS version 26 software, which showed an Asymp. Sig. (2-tailed) value of 0.000, which is
smaller than the significance limit of 0.05. These results indicate a significant difference
between students' pretest and posttest scores. Thus, the use of Landbot chatbot media
contributes positively to increasing students' understanding in learning Income Tax material.
Before the Wilcoxon test was conducted, the data normality test was first applied using the
Shapiro-Wilk method, considering the number of respondents was less than 50 people.

The normality test results show that the pretest data has a significance value of 0.051,
which is above the significance threshold of 0.05. This indicates that the pretest data is
normally distributed. In contrast, the posttest data showed a significance value of 0.000, which
is below the significance limit, so it is not normally distributed. Given the difference in data
distribution between the pretest and posttest, the hypothesis analysis was conducted using the
Wilcoxon Signed-Rank test, which is a non-parametric statistical method suitable for these
conditions.

Based on the Wilcoxon test results listed in Table 5, the Asymp. Sig. (2-tailed)
0f 0.000, which is below the 0.05 significance level. This finding indicates that the alternative
hypothesis is accepted, which means that there is a significant difference between the pretest
and posttest scores. Thus, the use of interactive chatbot media based on Landbot is proven to
have a positive influence on improving student learning outcomes. This strengthens the
evidence that the use of digital media that is interactive and in line with the characteristics of
students can improve their understanding of taxation material, especially the topic of Income
Tax, for class XI AKL students at one of the private vocational schools in Malang Regency in

the 2024/2025 academic year.
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This study is consistent with the findings of Maharani Zuroida et al. (2024), which
demonstrated that the use of interactive learning media based on Genially significantly
improved students' understanding of the PPh Article 21 material. The implementation of this
media in the classroom showed an increase in learning outcomes of up to 30%, while also
enhancing students' learning motivation through the use of visual, audio, and real case-based
simulation elements. This indicates that interactive learning media, including the Landbot-
based chatbot used in this study, has strong potential to enhance student learning
achievements. In addition, the research by Qory Eka Retta Sari and Agung Listiadi (2019)
supports these findings, showing that the use of interactive media developed with Adobe Flash
CS6 was effective in improving learning outcomes in the subject of Tax Administration.
Students who used the media experienced better conceptual understanding of taxation and
demonstrated active participation during the learning process. Furthermore, Ratri Ratna Sari
and Suyatmini (2024) revealed that the integration of Al-based chatbots in accounting
education at vocational schools enhanced classroom interaction, provided real-time feedback,
and personalized learning content according to individual student needs. Although challenges
such as limited Al knowledge and reduced personal interaction were noted, the study
concluded that integrating chatbots into education could significantly improve the
effectiveness and outcomes of student learning. Therefore, the results of this study are in line
with previous research indicating that the use of interactive media, including Landbot-based
chatbots, can improve students’ understanding and academic performance. Leveraging
technology in the learning process not only makes learning activities more engaging but also

supports deeper comprehension and better retention of the material.

CONCLUSION

This study shows that the utilization of interactive chatbot learning media based on
Landbot is proven to be effective in improving the learning outcomes of students in class XI
Accounting and Finance Institute on Income Tax material. The average pretest score of 67.41
increased significantly to 91.30 during the posttest after students used the chatbot media.
The results of the analysis using the Wilcoxon Signed-Rank Test resulted in a significance
value of 0.000 (<0.05), which indicates a significant difference between learning outcomes
before and after the application of the media. This chatbot not only supports students'

understanding of complex concepts such as income tax rates, tax objects and subjects, and tax
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calculations, but can also generate motivation and active involvement of students during the
learning process. The features in Landbot, such as flexible access to learning, user-friendly
interface, and instant feedback, are in line with the principles of behavioristic and cognitive
theories that underlie learning. Thus, this chatbot-based learning media can be seen as a
relevant innovative solution in overcoming various taxation learning obstacles in the SMK

environment.
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