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Abstract 

In education, digital transformation is accompanied by the need for new teaching media innovations to 

address the challenges of inadequate technical skills among accounting education students, particularly 

regarding the use of spreadsheets for financial statement preparation. This study aims to develop class 

multimedia textbooks in the form of spreadsheets integrated with QR Code videos and test their validity, 

practicality, and effectiveness in enhancing student understanding and skills. This utilizes a Research 

and Development (R&D) approach with the ADDIE model, which consists of analysis, design, 

development, implementation, and evaluation. The product was developed with text and visualization, 

supplemented by video tutorials accessed through QR Codes to enrich the learning experience. The 

textbooks were determined to have a very high level of purported validity through expert validation. 

Significant classroom implementation showed strong positive effects on student learning outcomes 

alongside positive perceptions toward ease of use and effectiveness. This research enriches the literature 

on the development of technological learning media in accounting education and demonstrates 

innovation in integrating print and digital media. Furthermore, this innovation supports the 

achievement of Sustainable Development Goal (SDG) 4, which aims for high-quality, inclusive, and 

adaptable education in the context of the 4th Industrial Revolution (IR 4.0).  

Keywords: Accounting Spreadsheet, ADDIE Model, Digital Learning, Multimedia Textbook, QR Code, 

SDG 4  

1. Introduction 

Indonesia and other developing nations are facing unprecedented challenges and new 

opportunities due to the digital transformation in education. The 4.0 Industrial Revolution 

and the Society 5.0 era have spotlighted mastering digital literacy and practical technology 

skills as essential for fostering highly qualified graduates competent in today's workforce 

(Zahidi, 2024). Unfortunately, a considerable portion of Indonesia's higher educational 

institutions, particularly accounting education study programs, still heavily utilize traditional 

methodologies that emphasize theoretical instruction, limited practical engagement, and a 

negligible integration of digital resources (Al-Hattami, 2025; Coovadia & Ackermann, 2021; 

Tettamanzi et al., 2023). As a result, students' technical skills remain insufficient, such as 

using spreadsheets to prepare corporate financial statements—a critical modern accounting 

competency (Bradbard et al., 2014; Peters & Chiu, 2022). 

https://doi.org/10.55047/jhssb.vxix.abcde
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The need to develop new teaching tools incorporating technology becomes more evident 

in this scenario. One of the solutions could be creating multimedia-based textbooks and 

integrating videos with QR codes. Creating such aids can synergize practice and theory while 

catering to the learning preferences of students from the digital-native generation, who 

appreciate visual materials and content accessed dynamically and flexibly (W. Ahmed & 

Zaneldin, 2020; Mayer, 2020). QR codes enable the integration of print and online materials, 

allowing students to access tutorial videos on preparing financial statements through mobile 

phones and other digital devices without relying on face-to-face sessions. Prior research 

demonstrates that QR Code video integration enhances student engagement, information 

retention, and skills practice in technical learning environments (Karia et al., 2019; Minard, 

2024; Tsoukala et al., 2024). 

The novelty of this research stems from the culmination of three distinct endeavours, 

including (1) the creation of an accounting textbook with integrated spreadsheets, (2) the 

incorporation of video resources through QR codes within the textbook's structure, and (3) the 

systematic application of a Research and Development (R&D) approach based on the 4D 

model of Define, Design, Develop, and Disseminate. Focused primarily on creating digital 

media, many previous studies ignored hybrid solutions, using exclusively online modules for 

the print-less integration with printed media (AlShaikh et al., 2024; Deng & Yi, 2025; Li et al., 

2025; Willis, 2016). This research aims to fill the gap in creating integrated teaching media 

applicable to online, offline, and hybrid learning environments. Moreover, it expands the use 

of principles of experiential learning (Kolb, 2014) and multimedia learning (Mayer, 2020) in 

accounting education, which has, in the context of Indonesia, underperformed 

comprehensively. 

At this stage, this innovation corresponds to the national and international policy 

considerations with the Independent Campus policy of the Ministry of Education, Culture, 

Research and Technology, which advocates for creating a practice-oriented curriculum, digital 

literacy, and 21st-century skills. More broadly, the development of multimedia textbooks is 

directed toward the Sustainable Development Goals (SDGs) movement, particularly Goal 4, 

which focuses on education and the achievement of quality education and promotes lifelong 

learning opportunities (UNESCO, 2022). Therefore, this research is strategically important in 

strengthening higher education in Indonesia 

From the description above, the problem formulations in this study are: (1) What is the 

development process of creating multimedia-based textbooks on spreadsheets that integrate 

QR Code video tutorials in terms of validity, practicality, and effectiveness for learning 

company financial statements? (2) What is the practicality and effectiveness of the developed 

textbooks regarding students' understanding and skills? (3) How do video-based QR Code 

textbooks affect learners' engagement and outcomes in accounting subjects? This study aims 

to accomplish the following: (1) Design and develop accounting textbooks on spreadsheets 

integrating QR Code video tutorials using an R&D approach; (2) assess the textbooks' 

effectiveness in enhancing learners' understanding and skills; (3) analyze learners' motivation, 

active participation, and academic performance post-intervention. 

This research offers vital practical and theoretical insights. This research assists in filling 

the gap in the literature on technology integration into instruction in accounting education 

programs, particularly concerning automated spreadsheets. Such media can be designed for 

use in diverse fields to improve instruction and serve as an adaptive and flexible teaching aid 

in support of learning at numerous universities. The research done here is hoped to address 

the issues posed by the digital transformation of education at the tertiary level in Indonesia 

and assist in the crafting of a learning system that is more efficient and effective than before. 
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2. Literature Review 

2.1. A Spreadsheet Textbook for Teaching Accounting 

School textbooks are the foremost educational materials since they foster a systematic 

approach to acquiring knowledge. In accounting education, the application of spreadsheet 

textbooks like Microsoft Excel or Google Sheets has been developed as an innovation to 

enhance students' technical skills. Besides being a computation tool, spreadsheets act as a 

means through which a student can internalize and apply the accounting cycle – from 

journaling to the preparation of financial statements – conceptually (Al-Hattami, 2025; 

Bavaresco et al., 2023; Willis, 2016). The primary merit of textbook supplements based on 

spreadsheets is their capacity to unify theory and practical work. Students can actively work 

with financial data, journalize transactions, and subsequently transfer them to the ledger from 

which they can construct a balance sheet and other financial statements. This method 

enhances deeper and more meaningful learning (Andiola et al., 2020; Borthick & Schneider, 

2023). Command of spreadsheets is an in-demand competency in today's workplaces; thus, 

instruction with this tool is beneficial in preparing students for the professional world (Abdo-

Salloum & Al-Mousawi, 2025; Tiron-Tudor et al., 2025; Wang et al., 2024). Moreover, using 

spreadsheets develops logical reasoning, problem-solving, and data-driven decision-making 

skills. This is connected to 21st-century competencies, wherein students are required, in 

addition to understanding theory, to be able to evaluate and synthesize information (Abdo-

Salloum & Al-Mousawi, 2025; Borthick & Schneider, 2023; van Borkulo et al., 2023). 

 

2.2. Understanding Multimedia Learning Theory as it Applies to 

Textbooks 

According to Mayer (2020), Multimedia Learning Theory, combining pieces of learners' 

texts with accounting data visuals, workflows, captures, and integrates document interactions, 

and screenshots of spreadsheets, enhances retention. Learning is "best achieved" when 

content requiring jargon to describe is supplemented with imagery and narration. The human 

brain takes in and processes data through two significant channels; information can be 

received visually through images, graphics, or videos, and verbally through text or narration. 

Using both channels simultaneously is conducive to effective learning as it promotes more 

profound understanding and advanced conceptual comprehension and aids in retention over 

an extended period (Greer et al., 2013; Mayer & Moreno, 2020). Within the development of 

textbooks, it is important to ease the cognitive load on learners, which is achieved by reducing 

complex processes that can only be explained in the form of spoken words through screenshots 

and other visual aids. Including barcodes that link to videos and animations helps students 

learn the procedures for preparing financial statements step-by-step. Students learn more 

effectively with multimedia. Multimedia has also increased engagement among the students 

participating in a given activity (Heidig et al., 2015; Plass et al., 2014; Rodrigues & Silva, 2022). 

Students gain understanding through animated and interactive textbooks and a more 

enjoyable, stimulating, authentic, and goal-oriented learning environment, which is 

significant in sustaining motivation while fostering self-directed learning. 

 

2.3. Employing Video Barcodes as an Advancement in Textbooks   

Incorporating video barcodes or QR codes into textbooks epitomizes the convergence of 

print and digital media. With this innovation, students can unlock pertinent videos of their 

studies by scanning the barcode with their mobile devices. This tactic promotes autonomous 

learning and enables students to revisit the material as dictated by their learning rhythms 
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(Abdul Rabu et al., 2019; AlNajdi, 2022). QR codes also solidify just-in-time learning, 

providing explanatory videos for immediate viewing when students encounter test material. 

This feature is handy concerning the mechanics of journals, ledgers, and financial statements. 

In this manner, students follow the steps in the text and observe the steps being carried out 

(Alalwan et al., 2020). In addition, video barcodes allow content to be packaged and delivered 

as tutorials, case-study videos, accounting animations, and even recorded lectures. This helps 

diversify the learning experience and enhances ease of access. This method aids the inclusivity 

and diversity of student learning through the universal learning design (UDL) framework 

(Rose et al., 2013). 

2.4. Sustainable Development Goals (SDGs) 4 and Its Contribution 
The United Nations' goals not only focus on education but also highlight the need for it 

to be of higher quality through fairness and inclusivity under Sustainable Development Goal 

four. Reaching everything set under  SDG 4, especially regarding the improvement of the 

educational conditions and opportunities and the quality of the learning offered in the 

institution, in particular the integration of technology in its appropriate form, which includes 

the development of textbooks based on technology, multimedia, and QR codes (United 

Nations Educational, Scientific and Cultural Organization (UNESCO, 2022). Changing 

conventional textbooks to digital ones and other forms of interactive learning media augments 

learning efficiency and universalizes learning opportunities to students regardless of their 

social class. Such integration provides flexible, adaptive, and approachable learning at any 

time and place, which is important in the context of dynamic and future-oriented higher 

education (Leite, 2022; Reimers, 2024). Therefore, the multimedia spreadsheet textbooks and 

video barcodes help in the technical and pedagogical improvement of accounting learning and 

contribute towards the global expectation of nurturing a sustainable, inclusive, and 

competitive education system. 

3. Methods 

The study was conducted using a Research and Development (R&D) framework, aiming 

to devise and evaluate an innovative product, which is a multimedia textbook with a video 

barcode. This product was designed for the Number Processing Programme course to enhance 

students' understanding and competencies. This course forms a part of the curriculum for 

digital accounting education. The R&D approach is relevant to ensure practical, systematic 

learning tools that respond to current needs (Gall et al., 2003; Van den Akker et al., 2013). In 

higher education, this approach also aligns with the intent to achieve SDG 4: Quality 

Education, which focuses on strengthening the quality and access to inclusive education that 

uses technology (UNESCO, 2022). 

This research focuses on interactive teaching texts, including written material, visuals, 

and practical videos connected via QR barcodes. This coursebook is created with a 

contemporary instructional design approach that adheres to the multimedia learning theory 

(Mayer, 2020) and aims to facilitate the acquisition of digital skills using spreadsheets for 

financial statement preparation. The textbook encompasses the following topics: an overview 

of spreadsheet software, the preparation of income statements and balance sheets, and 

accounting simulations. 
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Research Subjects 

The study participants were S1 Accounting students who attended a Spreadsheet course 

at one of the public universities in Indonesia. The sampling is combined with selection clauses 

about these criteria: (1) students who are in their second year, have completed an introductory 

course in accounting, (2) possess some knowledge of Excel or Google Sheets, and (3) routinely 

engage in both face-to-face and remote classes. Around 40 students from the other cohorts 

participated in the evaluation and production feedback processes. The Number Processing 

Programme course continues to play an important part in developing the digital skills of 

accountants. R. Ahmed (2008) views that "spreadsheet literacy is an accounting graduate's 

competency prerequisite to industrial era 4.0 and financial automation.". 

 

ADDIE: A Developmental Process Model 

In order to achieve systematic and needs-based development, this research adopted the 

ADDIE instructional development model, which consists of analysis, design, development, 

implementation, and evaluation. This model was chosen as it is iterative and adaptive, and has 

seen wide use in technology learning design research. (Branch, 2009; Molenda, 2015). Below 

is an in-depth description of each stage: 

 

Insights through Educational Technology 

This formative analysis determines the gaps within learning, the complexity of the 

Number Processing Programme course as a problem area, and the opportunities technology 

might offer to assist learning. Data was collected through interviews with the lecturers, 

learning needs questionnaires sent to students, and the analysis of the course syllabus. As for 

the results obtained from the survey administered to 25 fourth-semester students who have 

taken the Number Processing Program course, it is evident that most students face challenges 

in executing financial report generation digitally, especially during the construction of 

auxiliary ledgers, financial statements, and closing journals. From the interviews, students 

also expressed that the learning media offered is overly restricted due to being limited only to 

printed modules and live demonstrations of teaching sessions. The majority of students 

responded that they are more than willing to use interactive instructional media such as video 

guides so that the books can be used to augment their grasp of the ideas and make sense of 

practical processes. The Number Processing Program course syllabus focuses on the 

articulated accounting cycle of service and trading companies on spreadsheets. Students are 

expected to operate the software, prepare journals, ledgers, and balance sheets, and even write 

financial statements regarding learning outcomes. The traditional instructional strategy has 

not fully encouraged self-directed or multimedia learning. The highly procedural material is 

easier for students to grasp with a visual and demonstrative approach. This syllabus can still 

be enhanced with digital textbooks that foster technology-supported learning, corresponding 

to the 21st-century skills framework and SDG 4 (quality education). Furthermore, from the 

interviews conducted with the lecturers, the most striking issue regarding the instruction of 

this course is the disparity between students' grasp of accounting concepts and their 

systematic technical proficiency with spreadsheets. A significant portion of students tend to 

be passive and have a difficult time mastering practical tasks without guidance. The instructor 

has been enthusiastic about the proposal to create textbooks with advanced multimedia 

components, affirming that the materials would offer more enriched visual and flexible 

learning. Especially with the QR Code video in each chapter, students can access the guide 

directly as per their requirements. The lecturers highlighted the technology-enhanced learning 

environment's capability to integrate accounting theory with digital application, which Media 
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unifies accounting concepts and digital practice as a whole, enhances immersion, and 

transforms active learning. As AlShaikh et al. (2024) Claimed, using interactive videos fosters 

engagement and motivation and offers unique opportunities in remote learning environments 

of digital accounting education. 

 

Design (Product Design) 

During the Number Processing Programme, the product design phase starts with 

creating a structure and compiling the contents of the course multimedia textbooks. This 

textbook is intended to be a medium for organized contextual learning in which text, graphics, 

and video are integrated through Video Learning via QR Code technology. The design must 

follow a microlearning and just-in-time learning structure, which focuses on when and how 

the students wish to access the material and adapt to their needs. (Karia et al., 2019; Mayer, 

2020). He self-study book content in the sequentially systematized content structure begins 

with teaching the learners to process accounting data until the preparation of financial 

statements and the closing of the books. The arrangement of the content in the textbook 

consists of: 

1. Introduction – Presents the learning outcomes, which are the objectives of the self-study 

book, and competencies to be developed alongside the instructions on navigating the 

book and its features, including the interactivity/within the book. 

2. Chapter 1: Set Up Database - Deals with the initial steps in setting up the company data 

and the work file in the spreadsheet application. 

3. Chapter 2: Prepare Journal - Focuses on preparing a digital journal of transactions based 

on accepted bookkeeping standards. 

4. Chapter 3: Creating Auxiliary Codes- Explains work on account codes for transaction 

grouping and report tracking. 

5. Chapter 4: Compiling General Ledger- Policies on moving journals to the general ledger 

with integrated journaling. 

6. Chapter 5: Compiling Subordinate Ledgers of Payables and Receivables- A complete 

construction of control instruments. 

7. Chapter 6: Preparing the Balance Sheet- Procedures for constructing the worksheet or 

balance sheet that serves as a bank statement for the financial statements. 

8. Chapter 7: Prepare Income Statement- Assist students in preparing an income statement 

based on the balance sheet data. 

9. Chapter 8: Prepare Statement of Changes in Equity and Statement of Financial Position- 

Post accounting cycle advanced report writing. 

10. Chapter 9: Prepare a Closing Journal- Introduce the rationale and mechanics of closing 

accounts for a given period. 

11. Chapter 10: Compiling the Post-Closing Balance Sheet- Construction of the post-closing 

journal balance sheet as a final check. 

12. Chapter 11: Creating a Menu Bar- Creating interactive menus to enhance movement 

within the spreadsheet and automate accounting tasks. 

13. Practice Problems - Includes context-specific problems and case studies to sharpen 

critical thinking and problem-solving abilities. 

14. Glossary - Compilation of important words that assist learners in understanding digital 

technology and accounting. 

15. Index - An aid for self-study that enables a quick search of identified words and subjects 

in the textbook. 
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Every chapter is accompanied by a QR code that connects to a learning video whose 

duration appropriately corresponds to the complexity of the material within the respective 

chapter. The videos utilize microlearning techniques aligned with a learning-by-doing 

approach, demonstrating practical spreadsheet-use applications. The QR code is placed at the 

end of the chapter so that students can access the visual explanation without shifting to other 

resources. Through this method, students not only comprehend the theory read but also can 

view the steps involved in the digital accounting practice—conducting it as many times as they 

wish—according to the principle of self-paced learning. This design corresponds with AlNajdi’s 

(2022 Findings, in which he emphasized that integrating text and animated videos within 

textbooks enhances students' engagement, understanding, and academic performance in 

learning technologies environments.. 

 

Development and Initial Validation 

This phase involves drafting educational content such as text, exercises, and videos, 

creating QR codes linked to the YouTube Unlisted video platform, and embedding them into 

textbooks. After the initial product is ready, validation is performed by the accounting material 

experts, along with some limited trials on small groups of students. The validation approach 

employs a Likert-based rubric that evaluates aspects of conformity with harmonized learning 

objectives, scientific correctness and precision, completeness and adequacy of materials, 

language presentation and writing, style of the text, consistency and coherence of inter-

chapters, as well as instructional design creativity, inclusive of multimedia utilization. (BNSP, 

2021; Rodrigues & Silva, 2022). This product is classified as 'very feasible' based on the 

validation results, with minor revisions recommended. Based on Reeves (2006) Insights, the 

participation of experts at this stage is critical to enhance the instructional design and overall 

quality of the product before wider use—delayed Table 1 validation rubric for material experts. 

Table 1. Material Expert Validation Rubric 

No Indicators Questions 

1 

Conformity with 

Learning 

Outcomes  

The material is based on the learning outcomes of the course. 

The material supports the development of students' digital 

accounting skills. 

Each chapter is logically connected to competency indicators. 

2 
Scientific truth 

and accuracy  

Accounting concepts and theories are presented correctly. 

The information in the book is free from scientific errors. 

The technical procedures for using spreadsheets are based on 

digital accounting practices. 

3 

Completeness and 

Sufficiency of 

Material  

The entire accounting cycle is discussed well (from journals to 

financial statements). 

The book includes practice questions and case studies. 

A glossary and index are available to facilitate understanding. 

4 

Presentation of 

Language and 

Writing Style  

The language is easy to understand and communicative. 

Sentences are effective and abide by EYD rules. 

Technical accounting terms are used consistently. 

5 

Consistency and 

Coherence 

Between Chapters  

The structure between chapters supports each other and forms a 

logical flow. 

The writing format is uniform between parts of the book. 
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Each part (objectives, materials, exercises) is arranged 

consistently. 

6 

Learning 

Innovation and 

Multimedia 

Integration 

The textbook uses a QR Code to access learning videos. 

Videos support the understanding of concepts visually and 

practically. 

Multimedia integration is by developments in educational 

technology. 

Textbook innovation supports independent and flexible learning. 

The video QR Code is placed strategically and functionally. 

Source: BNSP (2021); BSNP, 2021; Reigeluth (2016) 

 

Product Implementation in Real Classroom Contexts 

The product is implemented with students throughout four lectures within a given 

month. The implementation is done with a blended learning framework where students learn 

independently using the provided textbooks and videos, and later discuss the concepts during 

class meetings (synchronous). As in all other cases, the process starts with the orientation with 

textbooks, which is always accompanied by an initial evaluation (pretest) to gauge students' 

understanding of number processing before instruction. During the implementation, 

participatory observations capture all forms of individual and group assignments, and 

documentation of student learning activities is also compiled. This method enables students 

to simultaneously evaluate their process and context performance, as in product evaluation. 

McKenney and Reeves (2018) See it.. 

 

Evaluation (Formative and Summative Evaluation) 

The evaluation stage comprises two processes: formative evaluation and summative 

evaluation. Formative evaluation is done in the early stages, or alongside implementation, to 

ensure the end product is valuable. Summative evaluation is done to assess the overall 

effectiveness of the product and its contributions towards improving learning outcomes. The 

evaluation is conducted in the following ways: 

• Through pre- and post-evaluation tests to ascertain understanding and skill level 

changes. 

• Through students' perception surveys on the textbook's ease of use, clarity, and overall 

value. 

• Through N-Gain analysis to assess the effectiveness of learning interventions.  

• By calculating paired t-tests to determine the significance of realizing the set goals 

post-intervention. 

Hake (1999) Cites that the N-Gain analysis effectively establishes the relative efficiency 

of a method of instruction about the change in learning outcomes. 
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4. Results and Discussion 

Validation of the Material Experts 

The results from Table 2 indicate that the multimedia spreadsheet textbook with 

integrated video barcodes is graded as very feasible. This means that from the perspective of 

the material and technology components, media of learning can be conceivably applied in the 

Digital Accounting course under the Accounting Education Study Program. The experts have 

assessed two accounting education expert lecturers serving as validators. They utilized a Likert 

scale instrument, which is set on ranges one to five in the sixth core components of congruence 

to the learning outcome, scientific validity and accuracy, material scope and depth, language 

and writing style, inter-chapter logical flows and writing coherence, and multimedia 

integration innovation into the rational pedagogic framework. The average score of 4.63 on 

the 5 Scale proves that high professional and educational standards have been achieved.  

The first element, alignment with learning outcomes, achieved an average rating of 4.67. 

This demonstrates that the material is comprehensively structured and aligns with the 

Number Processing Program course's core competencies, particularly in nurturing accounting 

students' digital technical skills. Abdo-Salloum and Al-Mousawi (2025) corroborated this, 

stressing the importance of integrating technological literacy and digital competencies into the 

curriculum to equip students for the 21st century adequately… Abdo-Salloum and Al-Mousawi 

(2025) emphasize the importance of integrating technological literacy and digital 

competencies into the curriculum to prepare students for the reality of artificial intelligence 

and automation in professional accounting practice. Regarding scientific truth and accuracy, 

an average score of 4.61 indicates that the accounting concepts and the technical processes for 

operating spreadsheets have been thematized correctly and without gross errors. The 

precision of information is important to avoid conceptual fallacies and preserve the scientific 

honesty needed in the practice-based learning processes. (Al-Hattami, 2025). 

Table 2. Results of Expert Validation of Multimedia-Based Spreadsheet Textbook Material 

No. Indicators Questions 

Average 

Category 

Score 

Average 

Categor

y Score 

1 

Conformity 

with 

Learning 

Outcomes  

The material is based on the learning 

outcomes of the course. 

4,67 
Very 

Worth It 

The material supports the development of 

students' digital accounting skills. 

Each chapter is logically connected to 

competency indicators. 

2 

Scientific 

truth and 

accuracy  

Accounting concepts and theories are 

presented correctly. 

4,61 
Very 

Worth It 

The information in the book is free from 

scientific errors. 

The technical procedures for using 

spreadsheets are based on digital 

accounting practices. 

3 

Completenes

s and 

Sufficiency 

of Material  

The entire accounting cycle is discussed 

well (from journals to financial 

statements). 4,61 
Very 

Worth It 
The book includes practice questions and 

case studies. 
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A glossary and index are available to 

facilitate understanding. 

4 

Presentation 

of Language 

and Writing 

Style  

The language is easy to understand and 

communicative. 

4,58 
Very 

Worth It 

Sentences are effective and abide by EYD 

rules. 

Technical accounting terms are used 

consistently. 

5 

Consistency 

and 

Coherence 

Between 

Chapters  

The structure between chapters supports 

each other and forms a logical flow. 

4,56 
Very 

Worth It 

The writing format is uniform between 

parts of the book. 

Each part (objectives, materials, exercises) 

is arranged consistently. 

6 

Learning 

Innovation 

and 

Multimedia 

Integration 

The textbook uses a QR Code to access 

learning videos. 

4,73 
Very 

Worth It 

Videos support the understanding of 

concepts visually and practically. 

Multimedia integration is by 

developments in educational technology. 

Textbook innovation supports 

independent and flexible learning. 

The video QR Code is placed 

strategically and functionally. 

Source: processed by researchers 

Moreover, Table 2 states that the completeness and sufficiency of the material score was 

4.61, which means that all the steps in the accounting cycle have been performed in order: 

journaling, ledger entries, creating trial balances, and preparing financial statements. The 

textbook is supported as a learning resource with practical questions, a glossary, and an index 

that facilitate independent learning. (Deng & Yi, 2025). Regarding writing and language 

presentation, 4.58 ascribed indicates that the narration within the textbook is formulated in a 

communicative fashion that adheres to the standard Indonesian language norms and is 

uniform in the employment of scientific words or phrases. The language must be simple, 

especially when learners study self-paced (Mayer & Moreno, 2020). In addition, the 

assessment of the unity and wholeness of various chapters is as high as 4.56, which means 

there is a logical progression in the arrangement of the book's contents. Therefore, the flow is 

sequential and systematic. This cohesiveness enhances students' thinking continuity when 

learning intricate procedural materials like accounting cycles in spreadsheets.  

The final component that received the highest weight was learning innovation and 

multimedia integration at 4.73. As per the validation, great value was given to implementing 

QR codes within textbooks and guiding students to video self-instructional materials using a 

microlearning strategy. QR codes are highly effective in promoting self-paced study, leading 

to heightened student engagement and flexible retrieval of supplementary materials and visual 

materials. (Minard, 2024). This supports the Multimedia Learning Theory principles. (Mayer, 

2020), which states that using visual and auditory technology information systems, learning 

should be done at the same time because it enhances the understanding and retention of 

information;">This is in alignment with Multimedia Learning Theory (Mayer, 2020), which 

asserts that within technology information systems learning, the use of visuals and audio must 
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occur concurrently for optimal comprehension and retention of information, thus enhancing 

the learner's cognitive processing of the content. Therefore, these validation results give strong 

empirical evidence that the developed textbook products are of high instructional quality and 

appropriate for 21st-century learning. This media responds to the challenges of education 

digitalization and aligns with the Education Sustainable Development Goals (SDGs) 4, 

particularly in advancing inclusive and technology-enhanced quality education. 

 

Pre-test and Post-test Analysis 

To assess the advancement of students' comprehension and proficiency in using 

accounting spreadsheets, an evaluation was done with a pre-test as an intervention and a post-

test after the intervention, which used video QR Code integrated multimedia textbooks. The 

results of the analysis of students' pre-test and post-test scores are provided below: 

Table 3. Average Pre-test and Post-test Scores of Students 

No Test Type 
Average 

Score 
Description 

1 Pre-test 62,15 Before intervention 

2 Post-test 84,5 After intervention 

3 Improvement 22,35 Difference in scores 

Source: processed by researchers 

The data in Table 1 shows that the average student score increased by 22.35 points after 

participation in a learning intervention using multimedia-based textbooks. The higher average 

post-test score suggests that the students improved considerably in grasping the material and 

the operational skills of preparing financial reports via spreadsheets. This change in score 

demonstrates that integrating video QR Codes into multimedia-based teaching aids positively 

enhances the students' learning outcomes. These findings reinforce the hypothesis that 

innovative teaching aids enrich the learner's experience, enhance a learner's active 

participation, and foster self-directed learning as appropriate to modern approaches to 

instruction and education in the 21st Century. 

 

Analyzing the Perception of Students Towards Textbooks 

The perception survey was conducted on 4th-semester students of the Accounting 

Education Study Program who utilized textbooks during their university study period. 

Respondents were requested to give evaluations about the content, structure, multimedia, 

motivational, and skill enhancement the textbook has on them, using a Likert scale of 1 to 5. 

The recapitulation results of 42 respondents in Table 4 reveal that student perceptions were 

mainly positive, with the average score of all statements surpassing 3.9 and several 

components attaining 4.3 and above. The statement with the highest score was "The QR Code 

in the book is easy to access using a smartphone," scoring 4.36. This suggests that the 

integration of digital media through QR Codes is perceived as very practical and functional. 

This agrees with Minard (2024) A study remarked that access to QR codes increases efficiency 

and engagement in multimedia learning. 

Attendance scored 4.31 on "The material in the textbook is by the lecture material," "I 

feel helped by the visual explanations in the video," and "The use of multimedia," which 

demonstrates that students appreciate the integration of video tutorials about visual content, 

which, in turn, aids understanding and motivation. Increased comprehension and motivation 

are aligned with Mayer and Moreno (2020) The assertion that the use of visuals with verbal 

presentation of information aids significantly in the learning process and information 

retention. Students also appreciated their independence in learning, exhibited in their rating 
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of 4.26 for the statement: "This book can be used independently outside of the lecture hours." 

This indicates that the textbook was designed to foster autonomous learning, aligning with the 

self-paced learning principles and just-in-time teaching model posited by AlNajdi (2022). 

Table 4. Student Perceptions of Multimedia-Based Textbooks 

No. Statement 
Average 

Score 
Category 

1 
The QR Code in the book is easily accessible using a 

smartphone 
4.36 

Strongly 

Agree 

2 
The material in the textbook is the lecture material of 

the Number Processing Program 
4.31 

Strongly 

Agree 

3 
I feel helped by the visual explanation in the video 

4.31 
Strongly 

Agree 

4 
The use of multimedia makes learning more 

interesting 
4.31 

Strongly 

Agree 

5 
This book can be used independently outside of class 

hours 
4.26 

Strongly 

Agree 

6 
This textbook helps me improve my spreadsheet skills 

4.24 
Strongly 

Agree 

7 
The contents of the book are easy to understand and 

presented sequentially 
4.21 

Strongly 

Agree 

8 
The videos displayed via QR Code are relevant to the 

contents of the chapter 
4.21 

Strongly 

Agree 

9 I want other teaching materials that use this approach 4.19 Agree 

10 
The book covers the entire cycle of preparing financial 

reports 
4.17 Agree 

11 
Examples and practice questions help me understand 

the material 
4.07 Agree 

12 
This textbook makes me more motivated to learn 

digital accounting 
4.07 Agree 

13 
I am more confident in preparing financial reports 

after using this book 
3.93 Agree 

14 
I feel actively involved when studying the material 

from this book 
3.90 Agree 

Source: processed by researchers 

Moreover, a score of 4.24 on the statement "This textbook helps me improve my 

spreadsheet skills" demonstrates that this media aids comprehensive understanding and 

enhances students' practical skills and technical competencies. While the overall reporting 

results were indeed very positive, there are several items with somewhat lower scores yet still 

considered satisfactory, for instance, "I feel actively involved when studying the material from 

this book." (3.90) and "I am more confident in preparing financial reports after using this 

book." (3.93). This suggests that while the content and media of the textbook are good, the 

elements of active engagement and self-efficacy need to be guided through mentoring or 

stronger project-based intervention strategies during the instructional phases. 

 

N-Gain Evaluation   

Learning effectiveness is measured in N-Gain analysis by assessing results from pre-test, 

post-test, and in-class assessments. N-Gain is calculated based on the method proposed by 

Hake (1999), which states that to derive N-Gain, one must determine the difference between 
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the post-test and pre-test scores and divide it by the maximum score of the pre-test. Based on 

computation results, students' average pre-test score was 62.15, whereas the average post-test 

score rose to 84.50 out of 100. Based on these values, the N-Gain score is 0.59. Based on Hake’s 

(1999 classification (1999) classification, a N-Gain score of 0.59 is moderately high. This 

indicates that multimedia textbooks embedded with QR Code videos dramatically improved 

student learning outcomes. Such increases in performance demonstrate that students not only 

achieve moderate levels of cognitive growth but also enhance their spreadsheet-based 

financial report preparation skills substantially. Sung et al. (2016) State that integrating 

multimedia in education enhances students' achievement by engaging two main cognitive 

channels, visual and verbal, reinforcing retention and grasping intricate concepts. 

Furthermore, in Multimedia Learning theory, Mayer (2020) Stated that the simultaneous 

inclusion of text, pictures, and videos in a single media interface facilitates better student 

processing and thus yields improved learning outcomes. Thus, N-Gain's results bolster the 

thesis concerning the innovation of textbook development based on multimedia and the 

effectiveness of learning in digital accounting. 

 

Paired t-test Evaluation 

An analysis with a paired sample t-test was used to check whether the difference between 

pre-test and post-test scores was significant. This test was done considering that 

measurements were done on the exact subject two times, before applying the learning 

intervention, and after applying the learning intervention, hence considering the internal 

relationship between data pairs. The analysis revealed that the t-value was 12.87 with df = 41 

and p-value = 0.000. As the p-value is less than 0.05, the null hypothesis, which states no 

significant difference between the pre-test and the post-test, is disproved, while the alternative 

hypothesis is accepted. Thus, it can be said that there is a statistically significant difference in 

student learning outcomes before and posterior to the application of multimedia textbooks. 

The substantial evidence supporting that the increase observed was not due to chance 

factors but a real effect of implementing video QR Code-based learning media is captured by 

the high t-value and very low p-value. These findings corroborate the results of Pan et al. 

(2020), who showed that incorporating video-based multimedia into education decreases 

cognitive load, enhances self-regulated learning, and improves academic achievement 

considerably. Moreover, according to Anderson and Krathwohl (2001)In the revision of 

Bloom's Taxonomy, innovative media substantially aid in nurturing students' higher-order 

thinking skills, underscoring the relevance of the analysis presented. All in all, the results from 

the paired t-test analysis reinforce the empirical testimony regarding multimedia-based 

textbooks, proving that they significantly improve the students' conceptual understanding and 

technical skills related to technology-automated accounting systems. 

 

Discussion 

This research confirms that creating a multimedia spreadsheet textbook integrated with 

QR Code videos significantly enhances students' conceptual understanding and technical 

skills in formulating financial statements. The data analysis shows an improvement in the 

average score from the pre-test to the post-test by 22.35, with an N-Gain value of 0.59, which 

falls under the medium-high category. (Hake, 1999). Furthermore, the paired t-test indicates 

a statistically significant difference between the values before and after using multimedia as 

learning aids, with a p-value of 0.000. This means that the innovative textbook not only serves 

as supplementary media but also supports the notion that it can serve as a paradigm shift 
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device in the meaningful improvement of student learning outcomes alongside the other 

media used. 

From the learning innovation perspective, integrating QR Code video in textbooks 

represents a novel method combining print media and digital multimedia. As described in 

Multimedia Learning Theory, learning is most effective when information is received through 

visual and verbal channels simultaneously, which Mayer (2020) Also advocates for. By having 

video tutorials embedded in textbooks through QR codes, students achieve more than having 

text; they can see the application of spreadsheets in real-life situations. Sung et al. (2016) 

Accentuated that students' cognitive load is reduced, and information retention is enhanced 

through the visual representation of the process. 

In addition, this development aligns with Kolb’s (2014 Principles of learning as an 

experience where students learn actively and practically, reflecting on what was learned. This 

method is important in teaching subjects such as accounting because students are expected to 

learn the theory and its application in real life. The addition of videos through QR Codes 

enables assistance for practical work to be accessed at any time, which is the essence of 

learning, when required, a principle blended with self-instruction (AlNajdi, 2022). Both are 

essential in fostering flexible and adaptable 21st-century education. This research underscores 

the significance of multimedia-based learning materials and resources in addressing 

educational quality, as they have been proven to stimulate more active contextual learning 

relevant to industrial needs. The quality improvement is evident in three main aspects: (1) 

enhanced learning outcomes, (2) improved student motivation and participation, and (3) 

greater student preparedness to embrace digital working environments. This aligns with the 

findings of Tiron-Tudor et al. (2025) stressed that accounting education needs to incorporate 

aspects of digital skills and technology to prepare students to compete in this age of digital 

transformation. More significantly, the progress of developing this multimedia textbook aligns 

with achieving the Sustainable Development Goals (SDGs), particularly with SDG 4: Quality 

Education. SDG 4 focuses on ensuring access to education, which is inclusive and equitable, 

and promotes lifelong learning for all (UNESCO, 2022). By incorporating video QR Codes, 

textbooks can be used flexibly and tailored to different student situations. This can be done 

anytime and from anywhere, including those with limited face-to-face learning opportunities. 

Essentially, this innovation enhances educational inclusivity, which strengthens the 

accessibility of information technology, which is essential in the advancement of sustainable 

education. 

The adoption of technology within textbook development has successfully contributed 

to creating a responsive learning system that adopts a more effective lifelong learning 

ecosystem in line with the new information and communication technologies. Reimers (2024) 

To put it best, stating that technology must be integrated into the education framework to 

foster flexible, critical, and innovative learners. Therefore, this research aims to address the 

innovation gap in the multimedia-based accounting education framework to be more effective 

and relevant in the Indonesian context. Furthermore, this research contributes to the global 

development agenda by focusing on building inclusive education systems that adapt to the 

needs of various learners and use sustainable resources, as highlighted in SDG 4. 
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5. Conclusion 

As this study highlights, creating a multimedia-based spreadsheet textbook integrating 

QR Code videos has produced a learning medium that is valid, practical, and effective toward 

improving students' conceptual understanding and psychomotor skills in financial reporting. 

This textbook was developed using the Research and Development approach with the ADDIE 

model. The textbook is framed systematically, combining text with visualization and step-by-

step video tutorials, promoting active, self-directed, and contextualized learning. Experts' 

Validation indicates that the information in the material is accurate, complete, and 

multimedia-integrated in an innovative technological approach. Students perceive the book as 

an accessible learning medium that facilitates understanding, motivation, and independent 

study. 

Adopting this textbook enhances student learning engagement, motivation, and self-

confidence in mastering digital accounting built on spreadsheets. Incorporating the QR Code 

video brings explanations of the procedures within reach and enhances understanding 

through visual and verbal means simultaneously. As such, this textbook with multimedia 

features strengthens psychomotor learning outcomes and cognitive learning, as well as 

cultivating students' preparedness to tackle the challenges posed by digital transformation in 

the workplace. This transformation also aids in advancing SDG number four, specifically, the 

target of providing education that is inclusive, adaptable, and of high quality about 

technological advancements. 

In theory, this study builds accounting education multimedia literature by implementing 

the Multimedia Learning and Experiential Learning principles into the framework of the 

digital accounting textbooks. Practically, the textbooks address a gap in the innovative models 

offered for other courses within the accounting and professional education study programs 

through the integration of print and digital media. This study also illustrates the use of QR 

Codes to enhance self-paced and on-demand learning, which is becoming more important 

within today's education technology context. 

The limitations of this study are numerous. There is still a single study program, and 

only a handful of respondents. Thus, extrapolating the findings from this study to other 

institutions or study programs would need to be done cautiously. Also, the short time in one 

learning cycle is insufficient to assess the long-term impact on students' mastery of skills or 

professional readiness. Also, this study did not control certain factors like students' baseline 

digital literacy or the availability of crucial technological devices. Future studies are 

encouraged to address these issues by developing and implementing multimedia textbooks in 

a broader context with more study programs and diverse higher education institutions to 

enhance the generalizability of the results. This study also requires longitudinal approaches 

that focus on the impact of the media on knowledge retention, skills, and career readiness. 

Moreover, the use of AR or VR and other advanced devices can be incorporated to enhance the 

interactivity and engagement level of the lessons. Different learning styles, self-reported 

feelings of tech confidence, and the necessity for motivation from within the student also play 

an important role in the effectiveness of technology-based learning media in accounting 

education. 
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