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[bookmark: _Toc174293462]1. Introduction
In the fast-changing contemporary world, the increase in the use of technologies necessitates the digital integration approach in business processes in almost every sector and field including education. The evolution of these contemporary approaches provides multichannel ways of how we educate with a pearl of conventional wisdom. Integrating digital means in the education sector facilitates the quality of education and provides a multichoice teaching context which fosters inclusivity and accessibility for the whole. A new way of teaching and learning powered by these tech-led approaches can significantly enhance students’ experience and the quality of learning. Therefore, this research seeks to shed light on this revolutionised way of teaching and learning on the impact of the education field. 
Mastering the use of technological tools can facilitate effective teaching practices in the classrooms. As stated by Uerz, Volman, & Kral, (2018), when teachers employ the proficiency of technologies in their teaching plans effectively, this can significantly enhance student learning and experience. This perspective highlights the importance of teachers’ utilisation of potential technologies effectively and to be equipped with these tools can play positive roles on enhancing the classroom practices. 
A comprehensive teaching approaches such as using wide range of resources, interactive tools, engaging materials in teaching plans can greatly boost learning outcomes and enhance quality of business courses. Farashahi & Tajeddin (2018) examines the effectiveness of classroom management can related to use of several teaching methods. The fallout of this study highlights the technology-led teaching methods, such as, using interactive presentations, simulations, educational games, gamified quizzes, videos and online engagement tools can make learning more engaging for students. This research shed light on this credence.
The approach to revolutionising teaching and learning by integrating technology into the process of learning has opened the way for students to attain soft technical skills (Tseng, Yi, & Yeh, 2019). Advantages of acquiring these skills not only have an effect on students learning and progress but also prepare them for the real business world. It can also foster motivation, social skills and communication when they need to interact with their peers during classroom activities and/or on online platforms after the classroom. 
Finally, the student experience is predominantly linked to the digitisation approach to business courses (Crittenden, Biel, & Lovely III, 2019). Enhancing student experience, engagement and learning cannot be underestimated because of technology-led teaching and learning into business studies. This approach is indeed, also can prepare students with the skills they need for the digital world on the fast-developing contemporary world. Adoption of these reformed technology cutting-edge practices can maintain a more conducive learning environment.   

[bookmark: _Toc174293463]2. Aim and Objectives
The aim of this study is to analyse technology-led teaching practices on the effect of students’ better engagement in the class and enhanced effect on their learning. The purpose of this study is to examine the views of students towards technology-enhanced teaching and learning techniques and to understand their perceptions of the use of artificial intelligence in their learning. This study is essential to find out the technology impact has on learning in undergraduate-level students in higher education as well as on the professional aspect of life such as preparing students for the digital business world. In light of this aim, the study leads the two major objectives, which are;
· To assess the technology-led teaching strategies that improve students’ learning and engagement in undergraduate-level business studies. 
· To analyse how the use of technology enhances students’ learning and engagement in undergraduate-level business studies. 
· To determine if students’ knowledge and understanding of Artificial Intelligence is sufficient for their learning in undergraduate-level business studies.
[bookmark: _Toc164793280][bookmark: _Toc174293464]3. Research Questions:
· What are technology-led teaching strategies that improve students’ learning and engagement in undergraduate-level business studies?
· [bookmark: _Hlk162654865]How does the use of technology enhance students’ learning and engagement in undergraduate-level business studies?
· What recommendations can be given to enhance students’ knowledge and understanding of Artificial Intelligence to use it effectively in their learning?
[bookmark: _Toc174293465]4. Research Hypothesis
This study examines the effect of technology on students’ learning and engagement in higher education at the undergraduate level. Therefore, a research hypothesis can be made to test whether technology has an impact on students’ learning and engagement or not. The four research hypotheses have been made for this study as below:

H0:  The frequency of use of technology does not affect students’ learning
H1:   The frequency of use of technology does affect students’ learning

H0:  The frequency of use of technology does not affect students’ engagement
H1:   The frequency of use of technology does affect students’ engagement

H0:  Students do not have sufficient knowledge and understanding of Artificial Intelligence
H1:   Students do have sufficient knowledge and understanding of Artificial Intelligence

[bookmark: _Toc174293466]5. Literature Review
[bookmark: _Toc174293467]5.1 Technology-led teaching strategies and student learning and enjoyment
This research delves into the literature on technology-led learning and teaching strategies and the effect of those strategies on students’ learning and engagement as well as the factor for their enjoyment in their studies in undergraduate level business students. Current, relevant and many facets of the literature are examined and different approaches to technology in higher education are evaluated with heated discussions. 
Technology integrated teaching practices have a positive impact on students’ engagement in the class and can lead to enjoyment as ongoing interactivity with their peers and lecturers. According to Latorre and López-Pérez (2019), student-centred classroom activities foster students’ enjoyment as students can interact with their peers and via technological tools which also leads to learning better as they will be engaging each other actively. This highlights the benefit of technology-tailored teachings have a well-rounded effect on pedagogical goals.  
Using one of the Artificial Intelligence tools called VR, a real-world simulation of business scenarios facilitates building memorising skills. A study regarding this by Yang and Chen (2018), highlights this revolutionised method of teaching which brings another layer to current practices as a game-changing method. While it is inevitable the current cost of this implementation in the current practices may hinder the broad adoption. 
Another study by Kahu and Nelson (2017) investigates a study on student engagement which highlights this fundamental fact of learning and pleasure. This can achieved when technology-led teaching approaches are in place. The study believes emotional, cognitive and deep learning is fundamental to integrating technology into teaching practices. While this is in practice, it is inevitable to not overwhelm students with all these forms of engagement and enjoyment strategies. 

Boelens, De Wever, and Voet (2017) conducted a study about the challenges of integrating technological tools in teaching practices and they found four primary challenges which hinder these applications: institutional support, facilitation, evaluation and design. This study brought light to these hurdles when to achieve how to optimise them. Fully harnessing these technology-led teaching strategies is also important to minimise these challenges as another research by Jowett et al. (2023) and Kong and Lai (2022) highlight the importance of teacher-student interaction in class activities by integrating the technology. Both studies underpin the importance of fully harnessing the technology upon teachers’ competencies in using the technology effectively to interact with students for a fruitful relationship and a well-rounded teaching design.  
[bookmark: _Toc174293468]5.2 Impact of technology on students’ learning 
This research delves into the literature impact of technology on students’ learning. Several approaches are examined, from practical technology-led teaching models, gamification, interactive lesson plans, artificial intelligence on education and transforming to online learning platforms. An argumentative study in this literature review provides the pros and cons of technology-enhanced classroom activities how educational domains change through the contemporary world and the effect of these on students’ overall experiences and enjoyment in their learning journey. 
Ventayen et al. (2018), who evaluate Google Classroom's usability, highlight the significance of intuitive learning environments in luring students to e-learning. This research sheds light on the application of educational learning technologies to different learners, preferences and needs. The idea of enhancing students’ learning may not always be inclusive for all students if constant usability improvements are not taken place for the platforms’ effectiveness. 
Another study by Xie, Siau, and Nah (2020) investigates this ‘new normal’ online educational platforms must be sturdy, open and flexible. This brings to the attention that a digital gap is in place, hence this only be possible if equal access is provided to all students to minimise the educational inequalities. Therefore, re-evaluation of the new approaches for online learning should be prompted to exacerbate existing educational inequalities.
Ciolacu, Tehrani, Binder, and Svasta (2018) have looked at the AI impact on universities and how they operate. They assumed that AI is a game changer to new contemporary teaching and mainly looked at the way it brings new approaches to facilitating learning as the benefit of its personalised learning fact. However, concerns about data privacy and ethics may hinder the widespread of its application across institutions. 

In another study examined by Legaki et al. (2020), gamification impacts students statistically. According to the findings, gamification-based teaching and learning have a positive impact on students’ potential to be more motivated and lead to better learning outcomes. However, this could be executed with care with cautious planning in implementing it since its effectiveness varies across different learner types. 

Bernacki, Greene, and Crompton (2020) also studied mobile devices fact in classrooms where they highlighted the use of mobile phones to access learning types, such as quizzes, simulations, games and case studies which facilitates engagement in the class for a structured learning environment. This nuances the deep learning approach facilitated by mobile devices which benefits students to comprehensively interact in classroom activities. 

As the above study highlights the key points on the positive and negative impact of the technology-enhanced learning and teaching frameworks. There can be seen as well as the exciting opportunities it brings to the field of study, on the other hand, there are some concerns also in breadth and depth of knowledge that are raised. Close evaluation of these effects is essential since it’s becoming more and more practical in the fast-paced contemporary world.

[bookmark: _Toc174293469]6. Methods
[bookmark: _Toc174293470]6.1 Sample
The sample consists of a hundred and twenty-four undergraduate business students who participated in this survey questionnaire-based research on technology-led learning and engagement.  As the regular lecturers being made in the cohorts of this study have been taken, the online questionnaire has been sent to students to participate in this study. The whole participation in the study has been anonymous and voluntary. The four cohorts have been selected to participate in this study with a range of different courses and levels. In total, 175 students have been contacted of which 124 participants have responded to the survey. (The average response rate per survey was %70.8) Administrating the survey to collect data from relevant participants ensures comprehensive and meaningful data (Opoku, Ahmed, and Akotia, 2016). Hence, this research has collected reliable and valid data from the participants to understand if students’ learning experiences were affected by their perceptions on use of technology and their satisfaction towards to technology. Therefore, a regression analysis is done based on the collected data point and variables are identified as dependent and independent. As the table below ‘overall learning experience’ and ‘enjoyment in learning’ is identified as dependent variables, and ‘frequency of technology use’ as an independent variable.

	Variable Name
	Variable Type

	Overall Learning Experience
	Dependent

	Enjoyment in Learning
	Dependent

	Frequency of Technology Use
	Independent




[bookmark: _Toc174293471]6.2 Data Analysis
Descriptive statistics, regression analysis and Chi-Square tests were used for the data analysis. Descriptive statistics, Chi-Square tests and regression analysis were used to evaluate how in the contemporary world advancements in technologies affect students’ learning and engagement in undergraduate-level business studies. Descriptive statistics were used to identify the demographics of students such as age, gender, level of studies, types of technology used and so on. The Two-way Chi-Square test was one of the descriptive methods used to test whether there is a relationship between the two categorical variables. A chi-square test has been carried out to test the hypothesis of the associations between the level of studies and the satisfaction with the quality of technology used in the course. Another Chi-Square test has been carried out to test the hypothesis of the associations between the level of studies and the knowledge of AI. 
Following the descriptives analysis and chi-square tests a regression analysis was used to evaluate the relationship between the dependent and independent variables, in this survey, the dependent variables (overall learning experience, enjoyment in learning) and independent variable (frequency of technology use). By examining the relationship between these variables, survey data revealed the outcomes of the learning experience by the two independent factors mentioned above. Following the above analyses, the reliability test was also used to identify the consistency of the items within the data group set in the Likert scale. This ensures the quality of the relationship between the items if they do represent the same attributes of a scale for which evidence the internal consistency and test reliability as well as improves the scale quality, supports the validity of data ensures the credibility of the research. 

[bookmark: _Toc174293472]7. Findings and Analysis 
[bookmark: _Toc174293473]7.1 Survey analysis
Response to Question 1: Age
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As the graph represents, the highest proportion of the percentages is the age group 36-45 with (37.40%) followed by (35.77%) in the age group 25-35. This shows that people pursue their undergraduate studies at a later stage of their lives, it may be due to the fact that they may not be able to study at their college due to life commitments or juggling with other responsibilities. The bracket 18-24 makes up only (4.07%) of the respondents who the college-age students which is a very small percentage compared to the other age groups. This may suggest that the technology-led current educational system may facilitate students’ studies who are older than college age.

Response to Question 2: Gender
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Percentages of gender statistics show females study more than males as the female proportion is (66.13%) which makes it double compared to male statistics of (33.8%). The gender diversity within this undergraduate-level study research shows female studies at a later age than males as in the sociodemographic variables table below. From the categorised after-college age groups between; 25-35, 36-45 and 46 or over females make up almost double the percentages of males by (63.6%), (69.6%) and (60.7%). This may be explained by the fact that females may have motherhood responsibilities that hinder their early studies. Another fact is, that the gender diversity of other categories identified that there is no participant whose gender is other than female or male, or it may indicate the poll is sensitive to those who do not want to be identified with a binary gender system. 




Table 1: Sociodemographic Variables
	
	Count
	Column N %
	Row N %

	What is your age?
	18-24
	What is your gender?
	Female
	4
	80.0%
	100.0%

	
	
	
	Male
	1
	20.0%
	100.0%

	
	
	
	Other
	0
	0.0%
	0.0%

	
	25-35
	What is your gender?
	Female
	28
	63.6%
	100.0%

	
	
	
	Male
	16
	36.4%
	100.0%

	
	
	
	Other
	0
	0.0%
	0.0%

	
	36-45
	What is your gender?
	Female
	32
	69.6%
	100.0%

	
	
	
	Male
	14
	30.4%
	100.0%

	
	
	
	Other
	0
	0.0%
	0.0%

	
	46 or older
	What is your gender?
	Female
	17
	60.7%
	100.0%

	
	
	
	Male
	11
	39.3%
	100.0%

	
	
	
	Other
	0
	0.0%
	0.0%



Response to Question 3: Year of Study
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When it looked at the proportion of students between levels in higher education, Level 5 makes up the highest with (35.48%) followed by (27.42%) of Level 3 students who responded to the survey. This may indicate that level 3,4 and 5 students are more engaged with the technology and university’s facilities whose participation was higher. When looking at the level 6 students who make up only (12.9%) of the survey response, it may be indicated that their association with the university has dropped when they near the end of their studies. It may also be the fact that they are occupied with their final thesis stage or it may be the cohort size has dropped when they move along the higher levels as Table 2 indicates these statistics. 

Table 2: Summary Statistics of Study Levels 

	
	Count
	Column N %

	Year of study?
	Level 3
	34
	27.4%

	
	Level 4
	30
	24.2%

	
	Level 5
	44
	35.5%

	
	Level 6
	16
	12.9%



 
Response to Question 4: Frequency of technology use in your courses
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With (37.10%) ‘Always’ option was selected by most students followed by (24.19%) ‘Often’ makes the highest proportion regarding the technology used in the courses. This may be explained by a consistent approach to the technology used in higher education which makes learning and engaging to be sought through digital fashion in the pedagogical context. As the contemporary era keeps evolving which leaves educational institutions to create an approach through digital means when it comes to learning and teaching. However, some students reported (32.26%) ‘Sometimes’ use technology which means the consistency of the technology use may not be in place across all subject groups, classes or teachers. With a very small proportion of (4.84%) ‘Rarely’ and (1.61%) ‘Never’ results may also explain that due to the nature of some statistical subjects, the choice of integrating technology may not be an option. Lecturers who deliver these types of subjects may believe benefit of using traditional methods. With these results, the conclusion can be made, although technology is heavily incorporated into the curriculum, still in some areas this has not been extensively used.

Response to Question 5: Types of Technology Used
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Interactive presentations are commonly used in all study levels as the bar chart below presents also as in the pie chart above with (51.61%) followed by (29.03%) online learning platforms. This means students are heavily integrated with technology-led teaching practices in the class as well as outside the class activities to maintain their learning consistency. Although educational apps such as Kahoot and online engagement tools such as Menti and Padlet with a result of (4.84%) have not been significantly used in the class activities alone, however, this may be because PowerPoint presentations have the feature of embedding these platforms into it. This may be chosen by lecturers to combine all the activities in one resource for fewer distractions during the lectures. As students were given the choice of selecting one of the categories, this may explain why the general choice was the interactive presentations. There is no doubt that these interactive presentations draw significant attention from students as a wide variety of activities are embedded, such as audio records, videos, interactive pictures, and embedded quizzes, fun visuals which foster inclusivity in learning and teaching. It also facilitates engagement in students as they interact throughout the class with these tools. Educational apps such as Kahoot with (14.52%) have been used mostly in Level 4 (4.84%), Level 5 (7.26%) and Level 6 (1.61%). While this is not heavily employed compared to other tools and resources, it may be beneficial for encouraging all the lecturers to increase their use of this platform. This game-like quiz website helps increase engagement and enhance learning as the student have the chance to reinforce their learning topics during the lectures.
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Response to Question 6: Satisfaction with the Quality of Technological Tools Used in Learning

[image: A graph of different colored rectangular objects

Description automatically generated]

Survey results from the bar chart above illustrate the satisfaction level of the students with ‘Very Satisfied’ (50.8%) and followed with ‘Satisfied’ (37.10%). This means that overall satisfaction levels for the quality of resources that instructors used are higher than non-satisfied, making a very minor proportion of (0.81%) ‘Dissatisfied’ and (2.42%) ‘Very Dissatisfied’. This can also be linked to the earlier questions with the most selected option of PowerPoint presentations used in the type of technology used. This can achieve a better student experience and enhance students’ learning for sustainable education practices. Summary statistics as displayed in Table 3 below also indicate ‘Satisfied’ or ‘Very Satisfied’
Make the highest percentages in all study levels compared to other options ‘Dissatisfied’ and ‘Very Dissatisfied’. In Level 3, (70.6%) of students have the highest satisfaction followed by Level 4, (53.3%). This can emphasise the importance of engagement at the foundation level and first-year business studies students, where is essential to prepare students in the early stage of their studies and create an adaptable study environment which may influence positively at the later stages of their course studies. 
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Two-Way Chi-Square Test for Question 6
The Two-way Chi-Square test is one of the descriptive methods used to test whether there is a relationship between the two categorical variables. A chi-square test has been carried out to test the hypothesis of the associations between the level of studies and the satisfaction with the quality of technology used in the course. Therefore, the null and main hypotheses were set as below. 

H0:  There is no association between the level of study and satisfaction with the technology used in courses
H1:   There is no association between the level of study and satisfaction with the technology used in courses

	Year of study? * Satisfaction with the quality of technological tools used in learning? Crosstabulation

	
	Satisfaction with the quality of technological tools used in learning?
	Total

	
	Very Satisfied
	Satisfied
	Neutral
	Dissatisfied
	Very Dissatisfied
	

	Year of study?
	Level 3
	Count
	24
	8
	2
	0
	0
	34

	
	
	% within Year of study?
	70.6%
	23.5%
	5.9%
	0.0%
	0.0%
	100.0%

	
	Level 4
	Count
	16
	10
	4
	0
	0
	30

	
	
	% within Year of study?
	53.3%
	33.3%
	13.3%
	0.0%
	0.0%
	100.0%

	
	Level 5
	Count
	17
	22
	2
	0
	3
	44

	
	
	% within Year of study?
	38.6%
	50.0%
	4.5%
	0.0%
	6.8%
	100.0%

	
	Level 6
	Count
	6
	6
	3
	1
	0
	16

	
	
	% within Year of study?
	37.5%
	37.5%
	18.8%
	6.3%
	0.0%
	100.0%

	Total
	Count
	63
	46
	11
	1
	3
	124

	
	% within Year of study?
	50.8%
	37.1%
	8.9%
	0.8%
	2.4%
	100.0%




124 students participated in the survey. 34 students in Level 3, 30 students in Level 4, 44 students in Level 5 and 16 students in Level 6. As per the above Crosstabulation;
· Of the 34 students in Level 3, 24 of them selected ‘Very Satisfied’ in the survey which makes (70.6%) of the class. 
· Of the 30 students in Level 4, 16 of them selected ‘Very Satisfied’ in the survey which makes (53.3%) of the class. 
· Of the 44 students in Level 5, 17 of them selected ‘Very Satisfied’ in the survey which makes (38.6%) of the class. 
· Of the 16 students in Level 6, 6 of them selected ‘Very Satisfied’ in the survey which makes (37.5%) of the class. 
However, we don’t yet know if Level 3 was significantly more satisfying than the rest of the level of studies. Therefore, we need to have a Chi-Square Test as below to prove this statement above. 

	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	24.182a
	12
	.019

	Likelihood Ratio
	21.967
	12
	.038

	Linear-by-Linear Association
	8.187
	1
	.004

	N of Valid Cases
	124
	
	

	a. 12 cells (60.0%) have expected count less than 5. The minimum expected count is .13.



· These are the χ2 (24.2) and df (12) values for our chi-square test.
· This is our p-value (p = .019), which tells us if the observed difference is significant (or not). Because our p-value is smaller than .05, we conclude that there is no significant difference between the level of studies and the student’s satisfaction with the technology used in courses.
We hypothesized that there is no association between the level of study and satisfaction with the technology used in courses. A two-way chi-square test found there is also no significant difference between the level of studies and the student’s satisfaction with the technology used in courses. As expected in our hypothesis, Level 3 (n= 34; 70.6%), Level 4 (n= 30; 53.3%), Level 5 (n= 44; 38.6%), and Level 6 (n= 16; 37.5%), were shown no significant difference between the study levels and the student’s satisfaction with the technology used in courses. Therefore, we accept the null hypothesis.


Response to Question 8: Level of Interaction with Classmates and Lecturers Through Technology
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The level of interactions with classmates and lecturers in the survey results as shown above the bar chart diagram is with the highest 52.425 as ‘Moderate’. This may mean students still use traditional methods to reach their lecturers that may be via emails at the most. Interaction with classmates also can be thought of via email as otherwise possible if students selected the other technology-led interactive means. On the other hand, it may also explain why they may not need to interact with their fellows or lecturers outside the classroom such as through online discussion boards, or any form of online portals. There is still a high percentage with chosen technology-led interaction (28.23%) ‘High’ and (11.29%) ‘Very High’. This may not detract from the attractiveness of technology through communications. As to consider the very low outcomes of (5.65%) ‘Low’ and (2.42%) ‘Very Low’ interaction as per the survey results. 

Response to Question 9: Confidence in Using Technological Tools for Learning Purposes
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According to survey results, although confidence in using technology tools is not very high (12.10%) still a high proportion (38.71%) ‘Very Confident’ and (41.13%) ‘Moderately Confident’ shows to some extent students have enough confidence in using the technology. This may be better explained by the age of the students who were presented above survey make up most students from 35-46 age. Those students may be tech-savvy students who are unluckily comfortable with the current technologies to embed in their learning. To improve this confidence level for the utmost benefit of students’ learning it may be beneficial to train these students. Regular digital workshops can be organised to improve the confidence in using technology and navigate students for the increasingly digital landscape of higher education context. This would even further increase the efficacy of those students who fall (8.06%) ‘Slightly Confident’ which supports the incorporation of technology in their studies. 
Response to Question 10: Perceived Effectiveness of Technology in Helping Manage Study Time and Tasks
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Technology has benefited most of the students with ‘Very Effective’ (19.35%) and ‘Effective’ (33.87%). Planning the study tasks and duties is managed by the use of technology which highlights the importance of it. However, there is still a significant percentage as per the survey results demonstrates the ‘Ineffective’ (29.03%) use of technology to manage students’ study tasks and plans. This also can be explained by the above survey question that the confidence in technology used in learning falls short in the age group 35-46 who made up most of the survey participants. This can be linked to the fact that technology-savvy students who have less confidence can also ignore the use of technology in their studies to manage their tasks effectively. With the ‘Neutral’ (15.32%) students may be aren’t sure if the technology is the right or the best tool in planning. They may be experiencing better efficiency with traditional approaches than digital ones. 

Response to Question 12: Are You Using AI To Support Your Learning 
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Survey participants have selected ‘Always’ (19.51%) and ‘Often’ (24.39%), which shows that half of the participants regularly engage with AI tools to help their learning experiences. This may be explained by AI tools benefits those students, such as AI accessibility and inclusivity, scoring and gamification are recognised. AI personalised content, AI-generated practice questions, quizzes and other learning materials may facilitate students’ learning. With (30.89%) ‘Sometimes’, (13.01%) ‘Rarely’ identifies students who are still using traditional learning tools and materials to support their learning. This also evidence that AI and technology-led learning and teaching practices are still in their infancy. Also, (12.20%) ‘Never’ result may identify students who are not regularly engaged with AI materials, which may be the reason those students are tech-savvy and still have not gained hands-on experience using technological tools efficiently. 
Response to Question 13: My General Knowledge About AI Applications is Sufficient Enough to Use It Effectively 
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Interestingly survey results highlight the students’ knowledge of AI (47.15) and students who feel the need of learning more about AI (47.97%) are almost equal. This shows students’ interest in AI usage in support of their studies as well as awareness of understanding AI’s knowledge in this context. If an institutional curriculum is tailored to support the students on how to use AI effectively to support their lifelong learning may create a significant impact on student success. This would also support those (4.88%) who do not know about AI in general which may result in high academic dishonesty with inappropriate use. To compare students’ confidence level in using technology on the above results also supports this statement as most students also feel not confident in the use of technology. This, therefore, suggests the technology proficiency issues among students which may result in unequal success rates in their learning to divergent learning preferences and the lack of adequate training. 

Two-Way Chi-Square Test for Students’ Knowledge of AI
The Two-way Chi-Square test is one of the descriptive methods used to test whether there is a relationship between the two categorical variables. Hence, this research has utilised this statistical analysis to test the null hypothesis as indicated below:

H0:  There is no association between the study levels and students’ AI knowledge 
H1:   There is an association between the study levels and students’ AI knowledge 


	Year of study? * My general knowledge about AI applications is sufficient enough to use it effectively in my studies. Crosstabulation

	
	My general knowledge about AI applications is sufficient enough to use it effectively in my studies.
	Total

	
	Yes
	I need to learn more about AI applications
	No
	99
	

	Year of study?
	Level 3
	Count
	23
	10
	1
	0
	34

	
	
	% within Year of study?
	67.6%
	29.4%
	2.9%
	0.0%
	100.0%

	
	Level 4
	Count
	13
	15
	2
	0
	30

	
	
	% within Year of study?
	43.3%
	50.0%
	6.7%
	0.0%
	100.0%

	
	Level 5
	Count
	15
	25
	3
	1
	44

	
	
	% within Year of study?
	34.1%
	56.8%
	6.8%
	2.3%
	100.0%

	
	Level 6
	Count
	7
	9
	0
	0
	16

	
	
	% within Year of study?
	43.8%
	56.3%
	0.0%
	0.0%
	100.0%

	Total
	Count
	58
	59
	6
	1
	124

	
	% within Year of study?
	46.8%
	47.6%
	4.8%
	0.8%
	100.0%




There were 124 students who participated in the survey. 34 students in Level 3, 30 students in Level 4, 44 students in Level 5 and 16 students in Level 6.

· Of the 34 students in Level 3, 23 of them said ‘Yes’ to the sufficiency of their AI knowledge (i.e., 67.6%)
· Of the 30 students in Level 4, 13 of them said ‘Yes’ to the sufficiency of their AI knowledge
(i.e., 43.3%)
· Of the 44 students in Level 5, 15 of them said ‘Yes’ to the sufficiency of their AI knowledge
(i.e., 34.1%)
· Of the 16 students in Level 6, 7 of them said ‘Yes’ to the sufficiency of their AI knowledge
(i.e., 43.8%)
However, we don’t yet know based on the percentages above if Level 3 was significantly having AI knowledge than the other study levels. Therefore, we need to have a Chi-Square Test as below to prove this statement above.

	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	11.634a
	9
	.235

	Likelihood Ratio
	12.729
	9
	.175

	Linear-by-Linear Association
	.615
	1
	.433

	N of Valid Cases
	124
	
	

	a. 8 cells (50.0%) have expected count less than 5. The minimum expected count is .13.



· These are the χ2 (11.6) and df (9) values for our chi-square test.
· This is our p-value (p = .235), which tells us if the observed difference is significant (or not). Because our p-value is greater than .05, we conclude that there is a significant difference between the level of studies and the sufficiency of AI knowledge of the students. 
We hypothesized that there is no association there is no association between the level of study and the AI knowledge of the students. A two-way chi-square test found there is a significant difference between the level of studies and the student’s knowledge of AI. Contrary to our hypothesis, Level 3 (n= 34; 67.6%), Level 4 (n= 30; 43.3%), Level 5 (n= 44; 34.1%), and Level 6 (n= 16; 43.8%), were unequally associated with their sufficient knowledge of AI. Therefore, we rejected the null hypothesis. 

Response to Question 14: AI Applications Enhance My Overall Efficiency, Making My Study More Effective  
[image: A graph of a bar graph
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As the bar chart illustrates the highest proportion of participants selected ‘Absolutely Agree’ (25.89%) and ‘Agree’ (41.96%) which inevitably highlights the AI impact on students’ overall efficiency and their learning more effectively. This also evidence the AI integration in learning can enhance academic outcomes, prepare students for future challenges of the real business world and enhance educational practices as well as improve student engagement and enhance their learning. With ‘Disagree’ (2.68%) and ‘Absolutely Disagree’ (3.57%) results also still reflect those who are not likely to believe AI and/or technological tools can enhance their learning efficiency and effectiveness. The above evaluation also supports this statement as the results for using AI for those students who selected ‘Never’ can be linked that students do not believe in the benefits of these tools.

Regression Analysis on Technology and Overall Learning Experience 
A regression analysis has been conducted to examine the frequency of technology use on students’ learning in undergraduate-level business studies. 

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.395a
	.190
	.001
	11.74766

	a. Predictors: (Constant), Frequency of technology use in your courses?



The model summary shows above the R which is a correlation coefficient of .395 which means a weak correlation between the frequency of technology use and students’ overall learning experience. R Square of .190 which means the coefficient of determination is a very low percentage (19%) that affects the student’s overall learning experience with the frequency of use of technology. 

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1129.638
	1
	1129.638
	1.121
	.192b

	
	Residual
	122965.514
	122
	1007.914
	
	

	
	Total
	124095.152
	123
	
	
	

	a. Dependent Variable: Learning

	b. Predictors: (Constant), Frequency of technology use in your courses?

On the above Anova table significant level of the two variables can also be proved statistically of the low relationship of these two variables with a .192 which is not less than 0.05 the benchmark. 



	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	5.650
	11.366
	
	.497
	.620

	
	Frequency of technology use in your courses?
	2.984
	2.819
	.095
	1.059
	.192

	a. Dependent Variable: Learning
Coefficient significance of .192 which indicates a very low relationship between the variables. As this figure is not less than the 0.05 benchmark, it can be concluded statistically the relationship between the variables are not significant.
Regression Analysis on Technology Overall Enjoyment in Learning 


The regression analysis has been made to examine the use of frequency use in overall enjoyment in learning undergraduate-level business studies. 

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.835a
	.641
	.003
	26.75099

	a. Predictors: (Constant), Frequency of technology use in your courses?



The model summary shows above the R which is a correlation coefficient of .835 which means a high correlation between the frequency of technology use and students’ enjoyment in learning. R Square of .641 which means the coefficient of determination is a very high percentage (64%) that affects the student’s overall learning experience with the frequency of use of technology. 

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	974.268
	1
	974.268
	1.361
	<.001b

	
	Residual
	87305.103
	122
	715.616
	
	

	
	Total
	88279.372
	123
	
	
	

	a. Dependent Variable: Enjoyment in Learning

	b. Predictors: (Constant), Frequency of technology use in your courses?

On the above Anova table significant level of the two variables can also be proved statistically of the high relationship of these two variables with a <.001 which is less than 0.05 the benchmark. This also indicates that there is a linear relationship between the variables, hence, it is integral to continue with the regression analysis. 

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	4.139
	9.577
	
	.432
	.001

	
	Frequency of technology use in your courses?
	2.771
	2.375
	.105
	1.167
	<.001

	a. Dependent Variable: Enjoyment in Learning

Coefficient significance of <.001 which indicates a very high relationship between the variables. As this figure is less than the 0.05 benchmark, it can be concluded statistically the relationship between the variables are significant.





Reliability Testing of Overall Learning Experience
Reliability testing is typically conducted to assess the consistency or dependability of a set of measurements or a scale. The main purpose of a reliability test is to ensure that the instrument or tool (like a questionnaire or survey) produces stable and consistent results over time or across different conditions. This also includes testing the validity and credibility of the data as well as identifying and improving scale quality. 

	Reliability Statistics

	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	.976
	.976
	5




Cronbach’s Alpha of.976 indicates the consistency of the items and/or having the same attributes with each other. The benchmark should be .7 or above  .976, which shows how closely related the set of items in the group. 

	Item-Total Statistics

	
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Squared Multiple Correlation
	Cronbach's Alpha if Item Deleted

	Technology-enhanced teaching methods improve my understanding of complex concepts.
	68.33
	16129.172
	.863
	.872
	.980

	Technology use in courses helps me perform better in assessments.
	68.18
	15704.853
	.928
	.920
	.971

	Technology has a positive impact on my overall learning experience.
	68.97
	15698.491
	.960
	.947
	.966

	Technology use in teaching prepares me better for the digital aspects of the business world.
	68.12
	15567.862
	.950
	1.000
	.967

	The feedback from technology-based assessments (e.g., quizzes on learning platforms) is more helpful than traditional methods.
	68.23
	15561.915
	.949
	1.000
	.967



The item total statistics table above shows all the items have a value of .9 and above which indicates the positive correlation between the items in the group as they are all the above benchmark of 0.7. 
Reliability Testing of Overall Enjoyment in Learning
A reliability test has been done to test the consistency of the item’s attributes within the Likert scale data set. 

	Reliability Statistics

	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	.932
	.932
	5



Cronbach’s Alpha of.976 indicates the consistency of the items and/or having the same attributes with each other. The benchmark should be .7 or above .976, which shows how closely related the set of items in the group. 

	Item-Total Statistics

	
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Squared Multiple Correlation
	Cronbach's Alpha if Item Deleted

	I feel more engaged in classes that use technology effectively.
	65.02
	13957.655
	.631
	.572
	.948

	Technology usage increases my interest in the subject matter.
	65.81
	13200.743
	.813
	.721
	.920

	I enjoy learning more in a technology-rich environment.
	58.84
	11276.678
	.859
	.775
	.910

	Technology use in teaching prepares me better for the digital aspects of the business world.
	60.22
	11305.058
	.912
	1.000
	.898

	The feedback from technology-based assessments (e.g., quizzes on learning platforms) is more helpful than traditional methods.
	60.33
	11299.238
	.912
	1.000
	.898



The item-total statistics table above shows all the items have a value of .9 or .8 above, indicating the positive correlation between the items in the group as they are all the above benchmark of 0.7. 
[bookmark: _Toc174293474]8. Discussion of Findings  
The first hypothesis of this research was whether the frequency of use of technology does or does not affect students’ learning. Survey results from undergraduate-level business studies revealed favourability towards the technology used in teaching and learning with (37.10% of) the ‘Always’ option selected by most students followed by (24.19%) of the ‘Often’ making the highest proportion regarding the technology used in the courses. This is also discussed with regard to the competency of instructors’ knowledge and skills in using technology effectively (Uerz et al., 2018). Also, the potential growth in the popularity of electronic tools being used in teaching learning satisfies students’ overall experiences (Núñez-Canal et al.,2022). However, there was a favourable attitude towards technology-led teaching and learning, the regression results revealed no significant relationship between these two variables. 

The second hypothesis of this research was whether the frequency of use of technology does or does not affect students’ enjoyment of learning. The survey results showed using technology in teaching and learning affects students’ enjoyment this is also supported by Latorre and López-Pérez (2019) where it is found that student-centred learning enables student excitement hence enjoyment in learning. The study revealed also with regression analysis that there is a significant relationship between the technology used in teaching and learning and students’ enjoyment of learning. 
The third hypothesis of this research was whether students’ knowledge of AI is sufficient to use it effectively. The survey revealed some interesting results, highlighting the students’ knowledge of AI (47.15) and students who feel the need to learn more about AI (47.97%) are almost equal. According to Yang and Chen (2018), the variety of technological tools used in teaching and learning affects students’ engagement and increases their understanding of the subjects. This highlights the importance of the necessary training on AI that may be given to students to achieve an increase in student enjoyment and enhance learning and engagement. 
[bookmark: _Toc174293475]9. Conclusion  
This research has set out to study technology-led learning and teaching practices on the effect of students’ learning and enjoyment overall. Survey results showed a favourable approach towards technology-led teaching practices, high adoption of contemporary learning platforms and interactive learning in the classroom participation. Accessibility and effective use of technology can be explained as a positive impact on learning and teaching in higher education. With the right amount of training towards learning technological tools effectively such as AI, online learning platforms and overall technology usage would greatly improve learning experiences overall.
Nevertheless, regarding the positive impact of technology-led teaching practices on students’ learning and engagement, the regression analysis showed there is no significant relationship between technology and improvements in students learning. On the other hand, a positive relationship has been found between technology-led teaching and learning on the students’ enjoyment. This may be explained, but there is still room for institutions to improve their use of technology effectively and make it more accessible to students with the right pieces of training. This could then prepare students for the contemporary digital world in their professional journey, foster more sustainable educational practices and increase students’ enjoyment in learning which then leads to a positive impact on overall learning experiences. 
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