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Abstract

:

The COVID-19 pandemic has heightened the need for 21st century skills, particularly computer and ICT literacy (CICT) in Thailand. This study aimed to develop a TPACK (Technological Pedagogical and Content Knowledge)-based blended learning model (BLM) to enhance CICT skills and academic performance among 179 Business Administration (BA) undergraduates in the 2022 academic year Computer and Information Applications course. Research instruments were designed and evaluated by experts. Over 18 weeks, qualitative and quantitative data were collected, with the qualitative data undergoing content analysis. Descriptive statistics were used to analyze quantitative data, comparing pretests, post-tests, and 2-week retests using a repeated measure ANOVA. One-sample t-tests were used to assess the model’s impact on CICT skills. The results showed a significant score improvement between tests, with the highest mean being seen in the 2-week retest. The BA-TPACK model significantly enhanced CICT skills, exceeding 80%. The students expressed high satisfaction, with the BA-TPACK model effectively enhancing CICT skills and academic achievement, recommending its integration into future computer and information courses. This study’s contribution lies in addressing the pressing need for CICT skills in the ‘new normal’. By developing and implementing a BLM grounded in the TPACK framework, this study not only enhances students’ CICT proficiency but also fills a crucial gap in the literature regarding effective pedagogical approaches to foster 21st century skills.
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1. Introduction


In the aftermath of the global COVID-19 pandemic, educational institutions across Thailand have undergone a paradigm shift, adapting their curricula to meet the demands of the ‘new normal’ era of globalization. In this context, the integration of 21st century skills has emerged as a central focus, with particular emphasis placed on computer and ICT literacy (CICT) skills among the 3Rs (reading, writing, arithmetic) and 7Cs (critical thinking, creativity, collaboration, communication, etc.) soft skills. The prioritization of CICT skills stems from the ubiquitous need for computer and information applications in various professions amidst the post-pandemic landscape [1].



However, reports from the Thailand Professional Qualification Institute (TPQI) highlight a concerning lack of digital literacy competency among ICT stakeholders, including students, faculty, and teachers, with only 40.09 percent meeting standard criteria [2]. This deficit is particularly significant for Business Administration (BA) undergraduates, who require both knowledge and proficiency in CICT to excel in their academic pursuits and future careers. Indeed, CICT skills have become indispensable for success in the BA field, serving as a gateway to realizing students’ aspirations and professional goals. Recognizing the critical role of digital technology and literacy in higher education, Thailand’s Ministry of Higher Education, Science, Research, and Innovation (MHESI) has underscored the importance of CICT skills for undergraduates and educators alike in this new era [3].



Furthermore, the transition period following the COVID-19 pandemic has had a profound impact on teaching and learning methodologies in Thailand. Blended learning (BL) strategies have emerged as a cornerstone of the ‘new normal’ educational landscape, offering a dynamic approach that combines both online and offline modalities with promising outcomes. Numerous studies have demonstrated the efficacy of BL in enhancing learning outcomes and fostering digital skills development, particularly among undergraduate students [4]. By incorporating various educational technologies, BL facilitates a seamless integration of offline, in-class, online, and out-of-class activities, thereby significantly influencing the learning experience [5]. Importantly, the BL model promotes interaction and collaboration among students, even while adhering to physical distancing measures [6]. Thus, given its adaptability and effectiveness in integrating technology into the learning environment, the BL model stands out as the most viable solution for navigating the challenges posed by the ‘new normal’.



While the adoption of blended learning (BL) has been widely embraced across various disciplines, some studies have indicated no significant performance differences between BL and traditional instructional methods [7]. Additionally, research on learning outcomes in BL environments suggests that the complexity of planning is greater compared to previous studies. Particularly in the fields of educational management and psychology, studies have highlighted the need for specific design and analysis tailored to each BL environment to address this disparity. Recommendations include promoting flexibility and interaction within BL environments, while also considering learners’ cognitive characteristics [7]. Consequently, as the instructional designer for the Computer and Information Applications (CIAs) course within the Business Economics and Management program, it is imperative to prioritize understanding the context and characteristics of the learners before implementing BL.



The CIA course, offered by the Business Economics and Management program within the BA faculty of KMITL, aims to equip undergraduates with a comprehensive understanding of the essential principles in computers and ICT relevant to the business field. This includes topics such as historical backgrounds, digital literacy, data communications and networks, ethics, legal aspects, and business applications. To address these objectives, this study adhered to the ten stages of the systematic instructional design outlined in the Dick and Carey model [8].



Before implementing blended learning (BL), the researchers conducted a thorough examination of the background and expectations of the students enrolled in the course during the 2022 semester. This involved administering questionnaires and need assessment forms to gauge their preferences and requirements [9,10,11,12,13,14,15]. The findings revealed a strong preference among students for utilizing online technologies to support their learning, including social networks, collaborative tools, and online information-sharing services. Interestingly, despite half of the students not owning a personal computer, all of them possessed smartphones. Additionally, the majority of Business Administration (BA) undergraduates expressed expectations of achieving learning outcomes encompassing both academic achievement and essential digital literacy skills within the classroom setting.



Consequently, as the instructional designers, it was essential to prioritize the selection of educational technology platforms and materials that would cater to the specific needs of the learners and align with the course syllabus. Additionally, dynamic activities within both in-class and out-of-class sessions were categorized into pre-class, during-class, and post-class activities, enabling effective monitoring and evaluation of student learning processes through the implementation of the flipped classroom concept [16].



The TPACK concept is a widely embraced instructional framework utilized by educators and researchers for effective technology integration in teaching and learning [17]. This framework builds on Lee Shulman’s (1986, 1987) construct of pedagogical content knowledge (PCK) to include technology knowledge [18]. Later, it was enhanced and renamed to TPCK or TPACK in 2008 for easier communication within the educational research community [19].



TPACK consists of three main domains: technological knowledge (TK), content knowledge (CK), and pedagogical knowledge (PK). Within these domains, there are sub-domains such as technological pedagogical knowledge (TPK), technological content knowledge (TCK), and pedagogical content knowledge (PCK), which illustrate the intersections of the main domains [20]. These concepts are crucial for training teachers to effectively integrate technology into their teaching practices [18]. These domains and sub-domains provide a comprehensive framework for analyzing and designing instruction, particularly in contemporary learning environments enriched with various educational technologies [21].



Phase 1 of this study involved an extensive review of the relevant literature about the BLM based on the TPACK concept, with a specific focus on enhancing CICT skills and academic achievement among undergraduate students within the Business Administration (BA) faculty. This phase also included an analysis of content and learners’ contextual factors to inform the design and implementation of the instructional approach.



Subsequently, Phase 2 commenced upon the qualification of all research instruments, marking the transition to the implementation stage of this study.




2. Literature Review


The researchers conducted a comprehensive review of the relevant theories, literature, and research to identify the most suitable learning model for BA undergraduates in the digital era, with a focus on the BLM and the TPACK concept for enhancing students’ achievement and requisite skills.



2.1. Blended Learning Model (BLM)


The concept of blended learning (BL) emerged around the turn of the millennium, with Graham [22] defining it as a model that integrates face-to-face (F2F) teaching with computer-mediated instruction. Over time, BL has evolved to encompass a variety of learning methods that leverage the internet and digital media within the traditional classroom setting, requiring active engagement from both teachers and students [23]. Additionally, Driscoll [24,25] has delineated four key concepts within BL:




	
Combining F2F instruction with web-based technologies, such as live virtual classrooms, self-paced instruction, and multimedia resources.



	
Integrating various pedagogical approaches, including constructivism, behaviorism, and cognitivism, with or without instructional technology.



	
Utilizing instructional technologies, such as DVDs, web-based learning platforms, and multimedia materials.



	
Incorporating instructional technology into real-world job tasks to achieve learning objectives.








As such, BL operates across three main dimensions: blending instructional media, blending pedagogical approaches, and combining F2F instruction with online teaching [26]. It is important to note that BL does not adhere to any specific theory [27], making it a highly adaptable and flexible concept for integrating technology into instructional design processes [28]. BL also offers numerous advantages in the digital age, including:




	
Higher learner achievement compared to purely face-to-face (F2F) or online teaching [29,30].



	
Self-paced learning facilitated through digital media enables individualized progress [31].



	
Opportunities for all learners to reach their maximum potential [32].



	
Exposure to both independent and teamwork experiences [33].



	
Use of ICT technologies to cultivate learners’ attitudes and skills [34].



	
Enhanced communication between teachers and students through qualitative and quantitative evaluation via computers [35].



	
Reduction in practice and training costs through online spaces and electronic media [36].



	
Increased opportunities for teacher improvement and evaluation of instruction [37].



	
Reallocation of resources by faculties to support student achievement [38].



	
Provision of additional opportunities for talented learners to pursue further skills or exceed grade restrictions [39].



	
Support for individualized learning, moving away from traditional lecture-based instruction [40].



	
Facilitation of self-pacing to ensure understanding for each learner [41].



	
Creation of a virtual learning environment that connects all stakeholders without physical presence [42].








Despite its advantages, BL also presents several challenges, including [43].




	
Technical difficulties may arise without proper planning and implementation [44].



	
Potential barriers posed by students lacking computer and IT literacy [43].



	
Challenges in managing teamwork or group work in an online environment.



	
Risk of students becoming fatigued with learning through recorded media technology.



	
Longer time and higher costs are associated with effective feedback mechanisms.



	
Consideration of supportive network infrastructure.



	
Risk of wasting resources through ineffective use of expensive tools [45].



	
Requirement for students and teachers to possess basic technology knowledge and willingness to learn [44].



	
Costs associated with high technology installation and maintenance [43].








Potential issues stemming from lacking motivation among stakeholders [37,46].



In the 21st century, the rapid advancement of internet speed and facilities has significantly influenced the widespread adoption and implementation of BL, particularly during the COVID-19 pandemic period. Valiathan [47] categorized BL teaching drivers into three modes: skill-driven, attitude-driven, and competency-driven models. Additionally, Siripongdee [28] identified four characteristics of BL in educational approaches, including face-to-face, self-paced, tele-D, and ubiquitous, which intersect with time and place dimensions.



Information and Communication Technology (ICT) has emerged as a critical driver of national development across all sectors in the modern era. Alvin Toffler’s seminal 1980 work, ‘The Third Wave’, prophesized that ICT would supplant mechanical technology as the primary force propelling industrial societies forward [48]. Indeed, in the 21st century, the globalization of education has propelled ICT to the forefront, transforming teaching methods, integrating pedagogies, and establishing itself as a potent educational tool across all levels of academia, particularly in higher education.



Researchers have increasingly incorporated ICT into their BLMs, leveraging it to enhance content delivery, facilitate activities, conduct evaluations, and utilize technology for specific learning outcomes. This integration of ICT represents a true revolution, fundamentally reshaping the educational landscape of contemporary society and nurturing key competencies essential for lifelong learning [49].




2.2. Technological Pedagogical and Content Knowledge (TPACK)


TPACK has been extensively studied over the past 20 years, with over 1300 publications exploring its development, application, and assessment across different educational contexts and subjects [19]. This framework has significantly influenced faculty practices and educational administrators, highlighting the potential of technology in education [19]. However, its widespread adoption has led to various interpretations and challenges, particularly regarding its measurement and validation [50].



Educators are required to seamlessly incorporate teaching technologies into different teaching methods and subjects, a practice that has evolved since the early 20th century [51]. With the rapid advancement of digital technologies, educators must continuously evaluate and adapt their instructional designs to align with changing technological landscapes. Consequently, various learning models have been developed to enhance educators’ TPACK abilities, with collaborative strategies being particularly popular [52]. Overall, educators’ development of TPACK is vital for effective technology-enhanced teaching, underscoring the importance of ongoing professional development in this area [18].




2.3. Statement of the Problem and Research Objectives


The rapid advancement of technology in the 21st century has brought about significant changes in educational practices, necessitating a shift towards innovative instructional approaches to meet the evolving needs of learners. In the context of higher education, particularly in Thailand, the emergence of the ‘new normal’ educational landscape following the global pandemic has underscored the importance of equipping undergraduate students with essential 21st century skills, particularly in Computer and Information and Communication Technology (CICT) literacy.



However, despite the growing recognition of the importance of CICT skills for undergraduate students, there remains a need to develop effective instructional models that can enhance both academic achievement and CICT proficiency in this demographic. Furthermore, the diverse technological backgrounds and learning preferences of students pose unique challenges for educators in designing and implementing instructional strategies that can cater to their individual needs and maximize learning outcomes.



Against this backdrop, the present study aims to address the following research objectives:



RO1. To assess the impact of the BA-TPACK blended learning model on the academic achievement of BA undergraduate students in the CIA course by comparing pretest, post-test, and 2w-retest scores.



RO2. To evaluate the effectiveness of the blended learning model in enhancing CICT skills among BA undergraduate students through comprehensive needs assessment measures.



RO3. To investigate students’ perceptions of the BA-TPACK blended learning model’s effectiveness and utility in improving their learning experiences and outcomes in the CIA course, as indicated by satisfaction levels and feedback.



By addressing these research objectives, this study seeks to answer the following research questions.




2.4. Research Questions


RQ1. How does the implementation of a blended learning model based on the Technological Pedagogical and Content Knowledge (TPACK) framework impact the academic achievement of Business Administration (BA) undergraduate students enrolled in the Computer and Information Applications (CIAs) course?



RQ2. What are the effects of the blended learning model on the development of Computer and Information and Communication Technology (CICT) skills among BA undergraduate students?



RQ3. How do students perceive the effectiveness and utility of the BA-TPACK blended learning model in enhancing their learning experiences and outcomes in the CIA course?



This research problem is of paramount importance as it not only addresses the immediate needs of BA undergraduate students in Thailand but also contributes to the broader discourse on instructional design and technology integration in higher education. By detailing the specific challenges and opportunities associated with enhancing CICT skills and academic achievement through a blended learning approach, this study aims to provide valuable insights and practical recommendations for educators, policymakers, and researchers seeking to promote effective teaching and learning practices in the digital age.





3. Research Design and Procedures


This research comprises two phases: (1) the development of the blended learning Model (BLM) based on the TPACK concept to enhance the Thai undergraduate CICT skills and achievement, and (2) the implementation of the new BA-TPACK learning model.



3.1. Phase1


The researchers employed the ten stages of the Dick and Carey instructional design model [8] to formulate a BLM grounded in the TPACK concept for enhancing CICT skills and achievement among BA undergraduate students (Figure 1).



The Dick and Carey instructional design model is a systematic approach to instructional design that guides the development of effective learning experiences [8,53]. It consists of nine stages, each serving a specific purpose in the instructional design process. Here is a brief overview of each stage:



Identify Instructional Goals: In this stage, the instructional designer identifies the overarching goals and objectives of the instruction. This involves understanding the desired outcomes and what learners should be able to accomplish by the end of the instruction [54].



Conduct Instructional Analysis: This stage involves analyzing the content to be taught, as well as the characteristics of the learners. Instructional designers gather information about the content, the learners’ prior knowledge, and any contextual factors that may influence the design of the instruction [55].



Write Performance Objectives: Performance objectives articulate what learners should be able to do after completing the instruction. These objectives are specific, measurable, achievable, relevant, and time-bound (SMART), providing clear targets for assessment [56].



Identify Entry Behaviors: This is the process of determining the existing knowledge, skills, and abilities that learners should possess before beginning the instructional program. These entry behaviors are essential because they provide a foundation upon which new learning can be built. It involves: 1. Analyzing the characteristics and prerequisites of the learners. 2. Identifying any prerequisite knowledge, skills, or attitudes that learners need to have to successfully engage with the instructional content. 3. Assessing the readiness of learners to undertake the instructional program [57]. By identifying entry behaviors, instructional designers can ensure that the content is appropriately sequenced and tailored to the needs of the learners, thereby maximizing the effectiveness of the instructional program.



Develop Criterion-Refenced Tests: Assessment instruments are created to measure learners’ attainment of the performance objectives [58]. This may include tests, quizzes, projects, or other forms of assessment that align with the instructional goals.



Design Instruction Strategy: In this stage, the actual instructional materials and activities are developed. This includes selecting appropriate instructional strategies, designing learning materials, and planning instructional activities [59].



Develop and Select Instructional Materials: Instructional materials, such as textbooks, slides, videos, or interactive multimedia, are developed or selected to support the instruction. These materials should be aligned with the instructional goals and designed to engage learners effectively [60].



Develop and Conduct Formative Evaluation: Formative evaluation occurs during the instructional design process, typically after the initial development of instructional materials but before their final implementation [61]. The purpose of formative evaluation is to gather feedback and make iterative improvements to the instructional materials and activities. It helps identify any deficiencies or areas for improvement in the instructional design and allows designers to make necessary adjustments. Formative evaluation methods may include pilot testing, peer review, expert feedback, and learner feedback through surveys or observations. The focus is on refining the instructional materials and activities to ensure they effectively facilitate learning and achieve the desired instructional goals.



Develop and Conduct Summative Evaluation: Summative evaluation takes place after the instructional program has been fully implemented and completed [62]. The purpose of summative evaluation is to assess the overall effectiveness of the instructional program in achieving its objectives and outcomes. It provides a final assessment of learner performance and the extent to which instructional goals have been met. Summative evaluation methods may include standardized tests, performance assessments, final exams, project presentations, or portfolio reviews. The focus is on determining the extent to which learners have acquired the intended knowledge, skills, and attitudes as outlined in the instructional objectives.



In summary, formative evaluation occurs during the instructional design process to refine and improve instructional materials, while summative evaluation occurs after implementation to assess the overall success of the instructional program.



Revise Instruction: Based on the feedback from formative evaluation, the instructional materials and activities are revised as needed. This iterative process continues until the instruction meets the desired standards of quality and effectiveness.



Overall, the Dick and Carey instructional design model provides a structured framework for developing high-quality instructional materials and activities that align with the needs of learners and the goals of the instruction. It emphasizes the importance of careful analysis, systematic planning, and ongoing evaluation to ensure effective learning outcomes.



3.1.1. Instructional Design Process


The ten stages of the Dick and Carey instructional design model were systematically executed. Firstly, instructional goals were delineated by analyzing the content of the CIA course for BA undergraduates. An online questionnaire was utilized to assess the learning environment and technological facilitation, and the obtained data were analyzed by five academic experts to conduct instructional analysis. Subsequently, a need assessment analysis was conducted to identify entry behaviors and learner traits based on responses from 110 participants [9,10,11,12,13,14,15]. The identified performance objectives were reviewed and qualified by five academic experts. Achievement tests and skill evaluation forms were developed and qualified by the same experts. A tryout test involving 30 third-year BA undergraduates who had previously passed the CIA course was conducted to assess reliability, index of difficulty, and index of discrimination power for the achievement test. Similarly, the analytic rubric score of the CICT skills evaluation form was subjected to qualification criteria. All components of the instructional plan, including technologies, pedagogies, content, activities, and materials, were arranged and selected based on the BA-TPACK framework. Formative and summative evaluations, including pretests, practices, solo/group assignments, and games, were conducted to assess achievement and CICT skills. An online satisfaction questionnaire meeting the qualification criterion was administered to gauge the satisfaction level of BA undergraduates with the BA-TPACK model.




3.1.2. Participants


A total of one hundred and seventy-nine (179) BA undergraduates enrolled in the Computer and Information Applications (CIAs) course during the second semester of the academic year 2022 at the Faculty of Business Administration (BA), KMITL in Thailand participated in the study. They were administered an online questionnaire to explore their learning context and conduct a needs assessment [63,64], and data were collected from a sample group of one hundred and ten (110) respondents.




3.1.3. Instruments


The research instruments utilized in Phase 2 included an instructional plan, achievement tests, a CICT skills evaluation form, and a satisfaction questionnaire. The details of these instruments and their validity/reliability assessments are as follows:




	
Instructional Plan: The 16-unit, 8-lesson instructional plan developed during Phase 1 was implemented according to the established schedule. Five experts evaluated the appropriateness of the plan, resulting in a high mean score of 4.68 (S.D. = 0.178), deeming it suitable for implementation.



	
Achievement Tests: Participants underwent various achievement tests, including a pretest (T1), post-test (T2), and a 2-week retest (T3) following the one-group repeated measures design (Table 1). The 100-item test was validated by five academic experts (IOC index > 0.8) and tried out with 30 third-year BA students who had previously completed the course. The results indicated that 93 items demonstrated high reliability (KR-20 = 0.9755, Cronbach’s alpha = 0.976) and appropriate difficulty and discrimination levels (P and r between 0.2 and 0.8). These 93 items were approved for use in the pretest, post-test, and 2-week retest examinations.



	
CICT Skills Evaluation Form: The instructor used this form to assess participants’ CICT skills through their engagement in various activities. A rubric score form was utilized to evaluate three CICT skills: use and understand, create, and access. The form’s validity was confirmed by five experts, with an average IOC score of 0.911 (S.D. = 0.105). Additionally, 50 items were assessed using the CICT evaluation form by the instructor and an independent certified MS Office specialist (two raters). The inter-rater reliability (IRR) was confirmed through correlation (r) coefficients, indicating high agreement levels for all CICT skills (0.971 overall; use and understand: r = 0.819; create: r = 0.783; access: r = 0.739). Hence, the CICT skills evaluation form was validated.



	
Online Satisfaction Questionnaire: Participants completed a 16-item online satisfaction questionnaire upon the course’s conclusion in week 18. The questionnaire was evaluated by five experts and determined to be ready for implementation, with a mean IOC index of 0.96 (S.D. = 0.98).








Descriptive statistics were used to assess each student’s response, which included the use of a five-level Likert-type opinion scale (Figure 2).




3.1.4. Data Analysis


The quantitative data analysis methods employed in Phase 2 were as follows:




	
Achievement scores from the pretest, post-test, and 2-week retest were analyzed and compared using one-way repeated measures ANOVA and Tukey’s post hoc tests.



	
Participants’ CICT skills scores were compared against a benchmark of 80% using one-sample t-tests.



	
Participants’ satisfaction levels were analyzed using descriptive statistics (mean and standard deviation).



	
Demographic data were analyzed using frequency and percentage.








The main independent variable was the BA-TPACK blended learning model, while the dependent variables were achievement scores, CICT skills, and satisfaction levels. The hypotheses tested were as follows:




	-

	
Participants’ achievement scores would significantly differ between the pretest, post-test, and 2-week retest at the 0.01 level.




	-

	
Participants’ CICT skills after the intervention would be significantly higher than the 80% benchmark at the 0.01 level.











3.2. Phase2


In Phase 2, the researcher implemented the BA-TPACK model (Figure 3) within KMITL’s BA course during the 2nd semester of 2022. All three sections of second-year BA students (n = 179) who registered for the course underwent an 18-week study period from January to April 2023. Qualitative and quantitative data were collected and analyzed throughout the duration of the course. Online satisfaction questionnaires were distributed to all participants after the course, with responses received from 106 participants. Low response rates were due to the online questionnaires being sent to the participants after the class was completed. Additionally, two weeks after the course concluded, all participants (n = 179) underwent a retest to enable the researchers to collect 2-week retest achievement data.



3.2.1. Methods


In this phase, the one-group time series design, also known as the repeated measures design [65], was employed for mean comparison.



In this design, the same group of participants is measured multiple times before and after the intervention to assess changes over time. The participants serve as the control group. Table 2 provides an overview of the experimental diagram illustrating the design:




	-

	
Group: Represents the experimental group.




	-

	
Pre-measurement: Refers to the initial measurement taken before the intervention.




	-

	
Intervention: Denoted by “X,” represents the implementation of the instructional intervention.




	-

	
Post measurement: Refers to the measurements taken after the intervention. “T1”, “T2”, and “T3” indicate different post-intervention measurement time points.











 





Table 2. The one-group time series design of the experimental diagram.






Table 2. The one-group time series design of the experimental diagram.





	Group
	Pre Measurement
	Intervention
	Post Measurement





	E
	T1
	X
	T2, T3







E: Experimental group, X: Treatment, T: Dependent variable.











The instruction of the CIA course (ID.no. 14026114, Credit 3 [3-0-6]) entailed three hours each week during the second semester of the 2022 academic year. The course was developed from the new BLM using TPACK concepts for BA undergraduate students (BA-TPACK model). During 18 weeks from January to April 2023, the instruction plan and academic schedule were followed.



During the initial period, the course orientation and research presentation were conducted by the instructor to provide clear instructions to all students participating in the course. Letters of consent for research were voluntarily signed by all participants. A pretest examination was conducted, and all pretest scores were collected. Individual and group assignments were then assigned after dividing all participants into small groups (5 to 7 members), while the first lesson was delivered. The MS Team application was introduced by the instructor as the main tool for the course’s online community, accessible via both smartphone and computer platforms. Participants were assigned after-class and pre-class homework for the following week, including setting up their teams, reviewing lesson 1, and completing the first group assignment to present in front of the classroom with their team members using online tools such as MS Team, Line group chat, or Google Drive.



Throughout the 18-week intervention period, various learning activities were conducted to foster the participants’ learning processes and enhance their CICT skills following the BA-TPACK learning model. All elements of TPACK, including TK, PK, CK, TPK, PCK, and TCK, were seamlessly integrated into pre-class, during-class, and after-class activities. Concurrently, both qualitative and quantitative data were systematically collected and analyzed. Feedback from students prompted adjustments and improvements to the learning activities in real time. Additionally, all participants’ CICT skills and achievement scores were assessed using research instruments administered by the instructor.



Any issues that arose during the intervention were promptly addressed through collaboration among stakeholders, including the instructor, researchers, and participants. All three CICT skills—use and understand, create, and access—were evaluated in this study, as adapted from [3].



In the final week of the 18 weeks, a summative examination was conducted to gather participants’ post-test scores. Subsequently, the instructor collected all participants’ CICT skills and achievement scores for final grading (Table 3). Meanwhile, an online satisfaction questionnaire was distributed to all participants, with responses received from 110 respondents.



Two weeks after the conclusion of the 18 weeks, all 179 participants underwent a retest of their 2-week retest examination, with all the scores collected by the researchers. Consequently, all the collected data were carefully analyzed and interpreted following the one-group time series diagram, as delineated in Table 3.




3.2.2. Participants


All 179 BA undergraduates who were enrolled in the CIA course during the 2nd semester of the academic year 2022 participated in this study.




3.2.3. Research Instruments and Validity/Reliability Assessment


The following instruments were utilized during Phase 2, and their validity and reliability were assessed as follows:




	
Instruction Plan: The instruction plan developed during Phase 1 was implemented as per the established schedule. The instruction plan comprised 16 units with 8 lessons and underwent evaluation by five experts, receiving a high rating (mean = 4.68, S.D. = 0.178). Consequently, the instruction plan was deemed suitable for implementation.



	
Achievement Tests: Participants underwent various achievement tests throughout the intervention, including pretests, mid-term tests, post-tests, and a 2-week retest.








The researchers administered a try-out test comprising 100 items that met the validity criteria (IOC index > 0.8) as determined by five academic experts. This test was given to 30 third-year BA students who had previously completed the course. The results indicated that 93 items demonstrated high reliability (KR-20 = 0.9755, Cronbach’s Alpha = 0.976) and appropriate difficulty and discrimination levels (P and r between 0.2 and 0.8). Consequently, the test items were approved for use in the pretest, post-test, and 2w-retest examinations.




	3.

	
CICT Skills Evaluation Form: This form was employed by the instructor to assess participants’ CICT skills through their engagement in various activities such as practices, solo assignments, group assignments, and learning activities. A rubric score form was utilized to evaluate three CICT skills, ensuring validity and interrater reliability (IRR). The average IOC validity score from five experts was 0.911, with a standard deviation of 0.105. Additionally, 50 items were assessed using the CICT evaluation form by the instructor and an independent certified MS Office specialist (two raters). The IRR was confirmed through correlation (r) coefficients, indicating agreement levels for all CICT skills was 0.971 (use and understand: r = 0.819; create: r = 0.783; access: r = 0.739). Hence, the CICT evaluation form was validated.




	4.

	
Online Satisfaction Questionnaire: Participants were administered an online satisfaction questionnaire upon the conclusion of the course in week 18. A satisfaction questionnaire consisting of 16 items was evaluated by the five experts and determined to be ready for implementation (mean IOC index = 0.96, S.D. = 0.98). Subsequently, the questionnaire was formatted for online use.









Finally, the BA-TPACK blended learning model was revised with increased detail compared to the original draft.




3.2.4. Procedures


The step-by-step procedures followed in Phase 2 were as follows:




	
Orientation and consent: The researchers introduced the learning objectives and obtained voluntary consent from participants to participate in the study.



	
Pretest and baseline data collection: Participants completed the pretest achievement test.



	
Implementation of the BA-TPACK model: The instruction followed the processes and steps of the BA-TPACK model for 16 weeks (3 h per week) from January to April 2023. After completing the model, participants took the post-test achievement test, the satisfaction questionnaire, and the CICT skills assessment.



	
2-week retest: Two weeks after the intervention, participants completed the achievement test again.









3.2.5. Data Analysis


The data analysis techniques employed in Phase 2 were as follows:




	-

	
Achievement scores from the pretest, post-test, and 2-week retest were analyzed and compared using one-way repeated measures ANOVA and Tukey’s post hoc tests.




	-

	
Participants’ CICT skills were compared against the 80% benchmark using one-sample t-tests.




	-

	
Participants’ satisfaction levels were analyzed using descriptive statistics (mean and standard deviation).




	-

	
Demographic data were analyzed using frequency and percentage.









The independent variable was the BA-TPACK blended learning Model, while the dependent variables were achievement scores, CICT skills, and satisfaction levels. The hypotheses tested were as follows:




	-

	
Participants’ achievement scores would significantly differ between the pretest, post-test, and 2-week retest at the 0.01 level.




	-

	
Participants’ CICT skills after the intervention would be significantly higher than the 80% benchmark at the 0.01 level.












4. Results


4.1. Learner Characteristics and Needs Assessment


This subsection provides an overview of learner characteristics and their identified needs concerning the CIA course.



4.1.1. Development of the Blended Learning Model (BLM)


In Phase 1, we embarked on developing a preliminary draft of the blended learning model (BLM) based on the Technological Pedagogical and Content Knowledge (TPACK) framework. The primary goal was to bolster the Computer and Information Communication Technology (CICT) skills and academic achievement of undergraduate students.



The draft BLM comprised three core components, pre-class, during-class, and after-class activities, depicted as a cyclical process of online and offline engagements. Pre-class activities were designed to prepare students for upcoming lessons, while during-class activities took place in traditional face-to-face classroom settings. After-class activities centered on lesson review and reflective practices.



Moreover, the draft model incorporated six key components derived from the TPACK framework:




	-

	
Technological Knowledge (TK);




	-

	
Pedagogical Knowledge (PK);




	-

	
Content Knowledge (CK);




	-

	
Technological Pedagogical Knowledge (TPK);




	-

	
Pedagogical Content Knowledge (PCK);




	-

	
Technological Content Knowledge (TCK).









Each component played a crucial role in guiding instructional design and implementation to effectively integrate technology, pedagogy, and content knowledge into the learning process.




4.1.2. Learner Needs Assessment


The learner needs assessment for the CIA course was presented, offering insights into the perceived importance and success degree of various learning activities among BA undergraduates. The Priority Needs Index Modified (PNImodified) was utilized to evaluate the significance of each activity.




4.1.3. Learner Needs Assessment Results


The results of the learner needs assessment for the CIA course are presented in Table 4, offering insights into the perceived importance and success degree of various learning activities among BA undergraduates. The Priority Needs Index Modified (PNImodified) serves as a measure to evaluate the significance of each activity, with higher values indicating greater importance [63,64].



The methodology of ‘needs assessment’ has been a pivotal aspect of research across various contexts, with its roots tracing back to initiatives by the United Nations Development Programme (UNDP) in the 1990s [11,12,66]. Other scholars like Shea [67] and Ul Haq [68] have highlighted its systematic approach, which aids in gathering comprehensive data on social, economic, and environmental conditions by engaging individuals to understand their unique circumstances, aspirations, and challenges.



In Thailand, the concept of needs assessments has evolved into the PNImodified (Priority Needs Index) formula [63], which assesses and prioritizes development needs based on various indicators and criteria tailored to Thailand’s specific context and requirements [64]. The formula for calculating the outcome of this process was as follows [69].


PNIModified = (I − D)/D



(1)







PNI = priority needs index



I = the mean for the intended outcome



D = the mean for the actual results or success



While the UNDP’s groundwork laid the foundation for targeted global development efforts, the adaptation of this approach into formulas like PNImodified in Thailand reflects an ongoing commitment to comprehensively addressing community needs [14,15,70,71].



Various studies illustrate the practical application of needs assessments. The work of [15] has highlighted their role in aiding educators in developing management skills and competency, while [11] utilized PNImodified to rank digital competencies among students in Thai open universities. The work in [12] reported on teacher management strategies in private elementary schools, and [66] emphasized educator needs in developing smart schools, focusing on staff, management, media use, and supporting technology.



In Table 4, several key findings emerge:



Ethics and Discipline: BA students prioritize the need for online learning and monitoring their progress outside the classroom, as evidenced by the high PNImodified value for activities related to online learning and assignments. This underscores the importance of incorporating online platforms and tools to facilitate learning and track progress.



Knowledge Development: The students express a strong need for online sharing and collaborative learning, indicating a preference for peer interaction and knowledge exchange through online channels. This emphasizes the significance of incorporating collaborative activities and online resources into the curriculum.



Intellectual Practice: The students value solo design projects and in-class practices, highlighting the importance of hands-on learning experiences and skill development within the classroom environment.



Relationships and Responsibility: BA students prioritize online collaboration and decision-making activities, indicating a desire for opportunities to work collaboratively and develop interpersonal skills.



CICT Skills Development: There is a strong emphasis on the use of social networks for learning and the need for online tools and applications to enhance business practice. This highlights the importance of integrating technology-enhanced learning methods and providing access to relevant online resources to develop students’ CICT skills.



Overall, the results in Table 4 suggest a clear preference for online learning and collaboration among BA undergraduates, emphasizing the need for incorporating online platforms, tools, and activities into the curriculum to enhance learning outcomes and student engagement. Additionally, the findings underscore the importance of considering students’ preferences and needs when designing and implementing instructional strategies for the CIA course.





4.2. Development and Implementation of the BA-TPACK Blended Learning Model


In this subsection, we detail the development and implementation of Phase 2’s BA-TPACK blended learning model (BLM) and its impact on student outcomes (Figure 4).



4.2.1. Development of the BA-TPACK Blended Learning Model (BLM)


This section offers an overview of the BA-TPACK blended learning model (BLM), detailing its components and alignment with the Technological Pedagogical and Content Knowledge (TPACK) framework.



The BA-TPACK BLM was developed in Phase 2 to enhance the Computer and Information Communication Technology (CICT) skills and academic achievement of Thai Business Administration (BA) undergraduate students. The model was designed to integrate technological, pedagogical, and content knowledge seamlessly to optimize learning outcomes.



Key Components of the BA-TPACK BLM:




	
Technological Knowledge (TK): This component emphasizes the understanding and utilization of various technologies relevant to the CIA course.



	
Pedagogical Knowledge (PK): Focuses on effective teaching strategies and instructional methods tailored to the needs of BA undergraduate students.



	
Content Knowledge (CK): Encompasses the subject matter expertise required for teaching and learning in the CIA course.



	
Technological Pedagogical Knowledge (TPK): Integrates technology and pedagogy to facilitate meaningful learning experiences.



	
Pedagogical Content Knowledge (PCK): Addresses the intersection of pedagogy and content knowledge to enhance teaching effectiveness.



	
Technological Content Knowledge (TCK): Integrates technology and content knowledge to support effective instructional design and delivery.








Alignment with the TPACK Framework:



The BA-TPACK BLM aligns closely with the TPACK framework by integrating technological, pedagogical, and content knowledge into the instructional design process. By incorporating these components, the model aims to create a dynamic learning environment that fosters the development of CICT skills and promotes academic achievement among BA undergraduate students.




4.2.2. Implementation of the BA-TPACK Blended Learning Model (BLM)


This section delves into the implementation process of the BA-TPACK blended learning model (BLM), elucidating its application in enhancing student outcomes.



Implementation Process:



The implementation of the BA-TPACK BLM involved a systematic approach to integrate the model into the instructional design of the CIA course for Thai BA undergraduate students. The following steps were undertaken:




	
Model Familiarization: Educators and instructional designers familiarized themselves with the components and principles of the BA-TPACK BLM, ensuring a comprehensive understanding of its objectives and methodologies.



	
Curriculum Integration: The BA-TPACK BLM was seamlessly integrated into the existing curriculum of the CIA course, aligning with the course objectives and learning outcomes.



	
Resource Preparation: Adequate resources and materials were prepared to support the implementation of the model, including digital learning materials, technological tools, and instructional aids.



	
Training and Support: Faculty members received training and ongoing support to effectively implement the BA-TPACK BLM, including workshops, seminars, and one-on-one consultations with instructional designers.



	
Classroom Implementation: The model was implemented in the classroom setting, with educators employing a blend of online and offline instructional strategies to engage students and facilitate learning.



	
Monitoring and Evaluation: Continuous monitoring and evaluation were conducted throughout the implementation process to assess student progress, identify challenges, and make necessary adjustments to optimize learning outcomes.








Application in Enhancing Student Outcomes:



The BA-TPACK BLM demonstrated efficacy in enhancing student outcomes across various dimensions, including academic achievement, CICT skills development, and overall satisfaction with the learning experience. By integrating technological, pedagogical, and content knowledge, the model provided students with a holistic learning experience that fostered a deeper understanding and application of course concepts. Additionally, the blended learning approach promoted student engagement and autonomy, enabling them to take ownership of their learning journey and achieve meaningful learning outcomes. Overall, the implementation of the BA-TPACK BLM yielded positive results and contributed to the enhancement of student outcomes in the CIA course.





4.3. Impact of the BA-TPACK BLM on Student Outcomes


In this subsection, we present the findings related to the impact of the BA-TPACK BLM on student achievement and CICT skills development.



4.3.1. Achievement Scores Analysis


Descriptive statistics and analysis of achievement scores at different assessment points (pretest, post-test, and 2-week retest) are provided (Table 5), indicating the effectiveness of the BA-TPACK BLM in improving student performance. The scores were measured at three different times: pretest, post-test, and 2-week retest.




	-

	
Pretest: The average score is 40.22, with a standard deviation of 15.44.




	-

	
Post-test: The average score significantly increases to 78.19, with an S.D. of 16.71.




	-

	
2W-Retest: The average score further improves to 81.39, with an S.D. of 11.84.











 





Table 5. The descriptive statistics of the achievement scores. (n = 179).






Table 5. The descriptive statistics of the achievement scores. (n = 179).





	Achievement Scores
	Mean
	Std. Deviation





	Pretest
	40.22
	15.44



	Post-test
	78.19
	16.71



	2W-Retest
	81.39
	11.84








The repeated measures one-way analysis of variance (ANOVA) was conducted to assess changes in achievement scores across pretest, post-test, and 2-week retest intervals for a total of 179 participants. The results revealed a significant effect of time on achievement scores, indicating that the BA-TPACK learning model had a noticeable impact on student performance (Wilks’ Lambda = 0.126, F (2, 177) = 0.061, p < 0.01). Further pairwise comparisons confirmed the significant differences between each test time, demonstrating a consistent increase in scores over time (p < 0.01).



Specifically, students exhibited a substantial improvement in achievement scores from the pretest (mean = 40.22, S.D. = 15.44) to the post-test (mean = 78.19, S.D. = 16.71), signifying the effectiveness of the instructional intervention (Table 6). Notably, the highest mean score of 81.39, S.D. = 11.84 was achieved during the 2-week retest (2W-Retest), indicating sustained learning gains even after the course had concluded. These findings underscore the positive impact of the BA-TPACK learning model on enhancing student achievement in Computer and Information Applications.



Table 6 shows pairwise comparisons between the achievement scores at different test times, along with mean differences and statistical significance.




	-

	
Pretest vs. Post-test: The mean difference is −37.972, indicating a significant increase in scores from pretest to post-test (p < 0.001).




	-

	
Pretest vs. 2W-Retest: The mean difference is −41.173, showing a significant improvement in scores from the pretest to the 2-week retest.




	-

	
Post-test vs. 2W-Retest: The mean difference is −3.201, indicating a slight decrease in scores from the post-test to the 2-week retest, although still statistically significant.









These results suggest a notable enhancement in achievement scores over time, with significant improvements observed from pretest to post-test and 2-week retest. However, there is a slight decrease in scores between the post-test and 2-week retest, albeit still showing significant improvement compared to the pretest.




4.3.2. CICT Skills Development Analysis


The results of the one-sample t-tests were analyzed to compare the average CICT skills scores of undergraduate students with a predefined criterion of 80%. The null hypothesis tested whether the average CICT skills scores exceeded 80% [72]. Table 7 provides descriptive statistics of the CICT skills scores, including use and understand, create, and access skills, as well as the total average score. The mean scores for use and understand, create, and access skills were found to be 98.44%, 90.21%, and 85.63%, respectively, with a total average score of 91.76%. These scores indicate that students performed significantly above the 80% criterion level in all three categories of CICT skills.



The outcomes of the one-sample t-tests conducted to assess the significance levels (p-values) for each category of CICT (Communication and Information Communication Technology) skills are detailed in the following:



Use and understand skills: the mean score for use and understand skills was 77.91, with a p-value of 0.000, indicating statistical significance. The mean difference between the observed scores and the criterion value of 80% was 18.44%.



Create skills: for create skills, the mean score was 30.54, with a p-value of 0.000, also demonstrating statistical significance. The mean difference from the criterion value was 10.20%.



Access skills: access skills yielded a mean score of 5.97, with a p-value of 0.000, indicating statistical significance. The mean difference from the criterion value was 5.63%.



Total: The overall mean score across all CICT skills was 38.00, with a p-value of 0.000, highlighting statistical significance. The total mean difference from the criterion value was 11.76%.



The results suggest that the 179 undergraduate students made significant advancements in their CICT skills, particularly in the areas of use and understand, create, and access skills while participating in the BA-TPACK BLM. The consistent statistical significance across all skill categories, as indicated by the p-values below 0.01, provides robust evidence to reject the null hypothesis, indicating genuine skill development. The substantial mean differences from the criterion value further emphasize the effectiveness of the instructional intervention in fostering skill acquisition and proficiency among the participants. These findings underscore the positive impact of the BA-TPACK BLM in enhancing students’ capabilities in utilizing communication and information communication technology tools effectively.




4.3.3. Student Satisfaction with the BA-TPACK BLM


Findings on student satisfaction with the BA-TPACK BLM, including its components and outcomes, are presented, highlighting high levels of satisfaction across various aspects of the model.



The results indicate that the participants’ satisfaction with the new blended learning model, including its various components and outcomes, reached a strongly agreed level, with mean scores ranging from 4.54 to 4.73 and standard deviations from 0.50 to 0.71. The participants strongly agreed with all components of the model, including technological knowledge (TK), pedagogical knowledge (PK), content knowledge (CK), technological pedagogical knowledge (TPK), pedagogical content knowledge (PCK), technological content knowledge (TCK), and overall TPACK. They also strongly agreed with the pre-class, during-class, and after-class activities facilitated by the model.



Furthermore, the participants expressed strong agreement with the development of Computer and Information Communication Technology (CICT) skills, including use and understand, create and access skills. The mean satisfaction level for the overall BA-TPACK model was 4.65, with an S.D. 0f 0.58, indicating a high level of satisfaction across all the aspects evaluated.





4.4. Analysis of Student Hardware and Software Support


Ensuring adequate hardware and software support is crucial for facilitating effective learning experiences, particularly in the context of technology-enhanced education. In this section, we analyze the availability and proficiency levels of hardware and software among the participants, shedding light on the technological resources accessible to them. Understanding these factors is essential for optimizing instructional strategies and addressing potential barriers to learning.



4.4.1. Learner Hardware Support


Table 8 provides comprehensive details on learners’ access to hardware support tools, including personal computers, laptops, tablets, smartphones, digital cameras, and internet connectivity. Assessing the availability of these devices among participants offers insights into their technological infrastructure and potential limitations that may affect their learning experiences.




4.4.2. Learner Software Support


The data presented in Table 9 explore the availability and proficiency levels of various software utilized for learning activities. By examining the accessibility and skill levels associated with software applications such as MS Office, Moodle, Canva, and others, we gain valuable insights into the technological competencies of the participants. Furthermore, identifying disparities in software proficiency highlights areas for targeted intervention and skill development initiatives.



Among the software listed, MS Team, MS Word, MS Excel, MS PowerPoint, and Canva were widely available to the participants, with high percentages of availability ranging from 81.81% to 87.27%. Additionally, a significant portion of participants demonstrated proficiency in using the software, with percentages ranging from 13.63% to 33.63%.



The analysis of student hardware and software support underscores the importance of addressing technological gaps and promoting equitable access to resources for all learners. Strategies aimed at enhancing proficiency levels in essential software applications and bridging disparities in hardware accessibility can significantly contribute to the effectiveness of technology-integrated educational initiatives.



However, the data highlight a notable disparity in the availability and proficiency levels for Moodle (LMS) and Power BI compared to other software. Only a small percentage of participants had access to Moodle (5.45%) and Power BI (9.09%), indicating limited availability of these platforms among the participants. Moreover, the proficiency levels for Moodle and Power BI were considerably lower, with only 55.45% and 56.36% of participants, respectively, demonstrating an ability to use them.



These findings suggest a need for focused attention on training and skill development for Moodle and Power BI, as they are essential tools for learning activities but are currently underutilized and underdeveloped among the participants. Strategies such as targeted training sessions and collaborative learning activities may be beneficial in enhancing participants’ proficiency in using these platforms. Additionally, the participants’ expressed needs for access to technology and equipment, as well as their expectations for engaging in learning activities, should be considered in designing future instructional interventions.






5. Discussion


The findings of this study underscore the transformative potential of the BA-TPACK learning model in enhancing student learning outcomes within the context of the Computer and Information Applications (CIA) course. Through a comprehensive analysis of 179 BA undergraduates over 18 weeks, significant improvements were observed in both academic achievement and Computer and Information Communication Technology (CICT) skills. Additionally, their CICT skills, encompassing use and understand, create, and access abilities, saw a marked improvement, with all students achieving scores above the 80% threshold.



The success of the BA-TPACK model can be attributed to its flexible approach to learning activities [73], which is facilitated by a variety of instructional tools and media. A crucial aspect of this flexibility lies in the initial stage of instructional design, where the researchers analyzed the background and context of the BA students. Through survey questionnaires and needs assessments [9,10,11,12,13,14,15], valuable insights into learners’ expectations and limitations were gained. Notably, it was discovered that a small percentage of students faced challenges accessing online resources outside the classroom or at home [74,75]. This underscores the importance of carefully selecting educational technology that supports both offline and online learning environments [76].



The BA-TPACK model, grounded in the Technological Pedagogical and Content Knowledge (TPACK) framework, facilitated flexible instructional approaches tailored to the diverse technological backgrounds of students. By leveraging various instructional tools and media, such as MS Team, MS PowerPoint, and Power BI, students were able to develop their digital literacy alongside core CICT skills [2,77,78]. The incorporation of just-in-time formative assessment enabled timely adjustments to instructional practices, addressing students’ technology-related challenges effectively.



As highlighted by previous studies, the design of blended learning (BL) settings requires careful consideration of contextual factors to ensure optimal outcomes [79]. Differences in application platforms, such as variations in MS Office functions across different devices, can present challenges for students. The prevalence of smartphones among participants compared to PCs and laptops further emphasizes the need for tailored instructional design that accounts for platform differences [80]. Integrating online and face-to-face (F2F) approaches in the CIA course adds another layer of complexity [81], underscoring the importance of aligning instructional strategies with students’ technological preferences and capabilities.



Drawing on recommendations from the literature analyzing post-pandemic scenarios, it is evident that implementing high-quality BL involves navigating various strengths [22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42] and challenges [37,43,44,45,46].



Building institutional BL frameworks grounded in theoretical and contextual perspectives is crucial for adapting education delivery methods in higher education. In this study, careful attention was given to all components of instructional design, with a focus on integrating educational technologies to suit the specific context, needs, and expectations of BA undergraduates.



A key strength of the BA-TPACK model lies in its adaptability to different learning contexts and environments [6,82,83]. The initial analysis of students’ entry behaviors and learner traits revealed the varying technological access and proficiency levels among participants. Despite some students facing obstacles such as limited internet connectivity or access to personal computers, the majority recognized the importance of online technologies for their learning journey. This highlights the model’s ability to accommodate learners’ needs and provide appropriate support through instructional design.



Furthermore, the results of the 2w-retest demonstrated sustained learning retention among participants, indicating the long-term efficacy of the BA-TPACK model. Student satisfaction levels were notably high, with strong agreement across all components of the blended learning experience. While some students expressed concerns about the workload associated with pre-class and after-class activities, many appreciated the flexibility and support provided by the instructional tools.



Comparative analyses with studies from other regions, such as the interior of mainland China [84,85] and India [77], shed light on common challenges and opportunities in online learning environments. Issues such as Wi-Fi efficiency [84], information literacy skills [85], and digital literacy were identified as key obstacles in these contexts. However, the proactive attitude of BA undergraduates in overcoming these challenges underscores the importance of learner-centered approaches and targeted instructional support.



Overall, the findings highlight the potential of the BA-TPACK model to enhance student learning outcomes in the context of the CIA course. By leveraging flexible instructional approaches and considering students’ diverse technological backgrounds [86], the model demonstrates promise for improving both academic achievement and CICT skills among BA undergraduates.



In conclusion, the BA-TPACK learning model represents a promising approach to enhancing student learning outcomes in the BA undergraduate curriculum. By integrating flexible instructional strategies and leveraging technology effectively, educators can empower students to develop essential skills for success in the digital age. Moving forward, continued research and refinement of instructional practices will be crucial in further optimizing the BA-TPACK BLM and maximizing its impact on student learning and achievement.




6. Conclusions


The empirical findings presented in this study unequivocally demonstrate the significant impact of the BA-TPACK blended learning model on enhancing the Computer and Information Communication Technology (CICT) skills and academic achievement of BA undergraduate students enrolled in the CIA course. As a result, the BA-TPACK model holds promise as a viable solution for addressing the challenges of digital literacy and CICT skills development among students in Thailand and beyond.



The flexibility inherent in the blended learning (BL) model, coupled with the adaptive nature of the Technological Pedagogical and Content Knowledge (TPACK) framework, enables educators to seamlessly integrate technology, pedagogy, and content to meet the diverse needs of learners. Numerous educators and researchers have attested to the efficacy of the TPACK framework across various training domains, from leveraging social media for educational purposes to fostering interactive online teamwork. The BA-TPACK model represents a tailored application of this framework, specifically designed to enhance CICT skills among BA undergraduate students within the context of the CIA course.



Looking ahead, future research endeavors could explore the applicability of the BA-TPACK model to other courses within the BA curriculum or extend its implementation to different fields altogether. By expanding the scope of inquiry, researchers can further validate the efficacy and versatility of the BA-TPACK model in fostering holistic student development in the digital age.



In essence, the findings of this study underscore the transformative potential of the BA-TPACK learning model in preparing BA undergraduate students for success in an increasingly technology-driven world. Through continued refinement and implementation, the BA-TPACK model stands poised to shape the future of education by empowering students with the essential skills and competencies needed to thrive in the digital era.
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Figure 1. The Dick and Carey model. Source: [8]. 
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Figure 2. Five-level Likert opinion scale values and interpretations. 
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Figure 3. The component activities in the BA-TPACK blended learning model. 
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Figure 4. The BA-TPACK learning model (Source: Authors). 
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Table 1. The one-group time series of this experimental diagram.
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	Group
	Pre Measurement
	Intervention
	Post Measurement





	179 participants
	Pretest (T1)
	BA-TPACK Model
	Post-test (T2)

2W-Retest (T3)










 





Table 3. CICT skills evaluation criteria.
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	CICT Skills
	Evaluation Criteria





	Use and understand
	Students can use and understand MS Team and search engines to make their individual and group assignments (15%).



	Create
	Students can create their assignments (25%), including the following:

Economic report using MS Word;

Business Dashboard using Power BI;

Presentation using MS PWP;

CV/resume using MS Word/Canva;

Mind mapping using mind map software.



	Access
	Students can access and share the ICT online information through MS Team, Line group, and social media (10%).










 





Table 4. Learner needs assessment for the CIA course (n = 110).
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	Learning Activities
	Important (I)
	Degree to Success (D)
	PNImodified
	Ranking





	1. Ethics and Discipline
	
	
	
	



	Active and engagement
	4.22
	3.96
	0.071
	3



	Attendance criteria
	4.11
	4.03
	0.023
	4



	Online learning
	4.39
	3.88
	0.159
	1



	Online assignments
	4.48
	4.00
	0.147
	2



	2. Knowledge
	
	
	
	



	Online tests
	3.76
	3.72
	0.021
	3



	Research and presentation
	3.69
	3.64
	0.017
	4



	E-learning and e-Book
	3.66
	3.56
	0.027
	2



	Online sharing
	3.83
	3.72
	0.029
	1



	3. Intellectual practice
	
	
	
	



	Solo design project
	3.75
	3.60
	0.044
	1



	Soft skills
	3.73
	3.66
	0.016
	3



	In-class practices
	3.81
	3.74
	0.019
	2



	Out-class practices
	3.87
	3.83
	0.012
	4



	4. Relationships
	
	
	
	



	Work-based learning
	4.03
	3.88
	0.041
	3



	Group design project
	4.00
	3.90
	0.027
	4



	Decision making
	4.17
	3.80
	0.095
	2



	Online collaboration
	4.23
	3.79
	0.117
	1



	5. CICT skills
	
	
	
	



	Web services
	4.33
	3.93
	0.100
	2



	Business applications
	4.06
	3.75
	0.086
	4



	Online tools
	4.13
	3.78
	0.087
	3



	Social networks
	4.25
	3.74
	0.137
	1










 





Table 6. The pairwise comparisons.
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	(I) Test Time
	(J) Test Time
	Mean Difference (I–J)
	Standard Error (SE)
	Sig.*





	Pretest
	Post-test
	−37.972 ***
	1.524
	0.000



	
	2W-Retest
	−41.173 ***
	1.242
	0.000



	Post-test
	Pretest
	37.972 ***
	1.524
	0.000



	
	2W-Retest
	−3.201 ***
	0.667
	0.000



	2W-Retest
	Pretest
	41.173 ***
	1.242
	0.000



	
	Post-test
	3.201 ***
	0.667
	0.000







Note: *** Sig. < 0.001.













 





Table 7. The satisfaction level of the new blended learning model (n = 106).
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	Items
	Mean
	S.D.
	Interpret





	TK
	4.54
	0.69
	Strongly agree



	PK
	4.62
	0.60
	Strongly agree



	CK
	4.60
	0.59
	Strongly agree



	TPK
	4.63
	0.61
	Strongly agree



	PCK
	4.63
	0.57
	Strongly agree



	TCK
	4.64
	0.58
	Strongly agree



	TPACK
	4.61
	0.61
	Strongly agree



	Pre-class
	4.60
	0.71
	Strongly agree



	During-class
	4.57
	0.64
	Strongly agree



	After-class
	4.59
	0.62
	Strongly agree



	Use and Understand
	4.72
	0.51
	Strongly agree



	Create
	4.69
	0.52
	Strongly agree



	Access
	4.73
	0.50
	Strongly agree



	BA-TPACK
	4.65
	0.58
	Strongly agree










 





Table 8. The hardware support for learning activities (n = 110).
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	Items
	Available (n)
	% Available
	Able to Provide (n)
	%
	Not Available (n)
	%





	Own PC
	28
	25.46
	54
	49.09
	28
	25.45



	Laptop
	59
	53.63
	36
	32.72
	15
	13.63



	iPad/Tablet
	95
	86.36
	11
	10.00
	4
	3.63



	iPhone/Smart Phone
	105
	95.45
	5
	4.54
	0
	0.00



	Digital

Camera
	25
	22.72
	51
	46.36
	34
	30.90



	Available

Internet
	97
	88.18
	12
	10.90
	1
	0.00










 





Table 9. The software for learning activities (n = 110).
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	Software
	Available (n)
	% Available
	Able to Provide (n)
	%
	Not Available (n)
	%





	MS Office
	70
	63.63
	37
	33.63
	3
	2.72



	MS Team
	96
	87.27
	14
	12.73
	0
	0.00



	Moodle
	6
	5.45
	61
	55.45
	43
	39.09



	Canva
	90
	81.81
	20
	18.18
	0
	0.00



	MS Word
	95
	86.36
	15
	13.63
	0
	0.00



	MS Excel
	74
	67.27
	36
	32.72
	0
	0.00



	MS PWP
	90
	81.81
	20
	18.18
	0
	0.00



	Power BI
	10
	9.09
	62
	56.36
	38
	34.54
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