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[bookmark: _Toc99623282]Abstract

The sudden shift from in-person to online learning and the effects it may have had on student attention, is a surprisingly overlooked topic of investigation. The present study sought to explore this unexpected transition, as well as examine the potential differences between students’ attention during online and in-person lectures. A quantitative, survey design, using an online questionnaire was used to collect the data of 111 participants aged between 18 and 39 years (M=21.36, SD=2.71). Participants were randomly allocated an in-person lecture questionnaire (N=51) and an online lecture questionnaire (N=62). The results from a two-way ANOVA were used to interpret the data. The findings reported no significant difference between type of learning environments (online or in-person lectures) based on students’ attention scores. Likewise, there was no significant difference in gender (male/female) based on students’ attention scores. There was also no significant interaction between gender and the type of learning environment. Despite the insignificant conclusions, the present study offers both optimism for students’ adaption to online learning and support for student online streaming and support platforms. The strengths and limitations of the present study, as well as future research suggestions, were also considered .
  







[bookmark: _Toc99623283]


1 Literature Review

[bookmark: _Toc99623284]1.1   Introduction 
The COVID-19 pandemic has brought numerous unforeseen adjustments to a variety of sectors in people’s lives. Education is one such section. As many universities were suddenly forced to change to online learning in many cases, it was expected that the transition would carry problems that affected student learning. Notably, student attention was particularly disturbed as the learning environments of online lectures and in-person lectures present more perceptual information than can be efficiently managed. Chun et al. (2011) regards attention as a property of numerous, unique perceptual and cognitive functions. Through the addition of an overdrive in stimuli, it can lead to a failure to achieve an advancement of knowledge in these new and old  educational settings (Chun et al., 2011). The process of attention has a finite capacity and as a consequence of this restricted capability, the practice involves the adaptable management of limited sources (Lindsay, 2020). As a result, the various types of attention illustrate distinctive ways of managing the information presented to students.
[bookmark: _Toc99623285]1.2   Divided Attention  
Divided attention is a method used in the handling of information. Divided attention is an important part of education as it is often related to multi-tasking, a task many students attempt to accomplish when engaging in a learning environment. Divided attention occurs due to interference, created by competing stimuli (Cohen, 2014). While the amount of synchronized information sources increases, a parallel reduction arises in attentional performance. This decline is coupled with the task requirements proving exceedingly demanding (Cohen, 2014). Likewise, task performance depends on how automatic the duties are. Typing while listening to a lecture is an example of an automatised multi-task as it requires little cognitive pressure. Finley et al. (2014) investigated an individual’s underestimation of the cost of multi-tasking and divided attention. The results showed a lack of individual awareness of one’s vulnerability to the risks of divided attention. This literature is valuable to the existing literature as it could be applied to understand the source of lost attention/divided attention in an online or in-person lecture. 


[bookmark: _Toc99623286][bookmark: _Hlk96533240]1.3   Multi-Tasking and Divided Attention  
There have been numerous studies conducted on both the effects of multi-tasking and divided attention in learning environments. Middlebrooks et al. (2017) explored the way in which distractions and divided attention impact an individual’s capacity to selectively recall valuable information. In this study, participants were asked to examine a list of words while performing a digit-detection task, as well as listening with music or without it. The findings suggested that the participants compensated for divided attention by dedicating cognitive resources to the perceived most vital information available. The conclusions of Middlebrooks et al. (2017) demonstrate the role distractions and divided attention could have on students’ attention, as well as exhibiting the possibility of developing into a differential between students’ attention in an offline or in-person lecture. Although potentially valuable to the existing research, participants in this study were unable to regulate what was observed. This differs from the conditions that are present in the two learning environments of online and in-person lectures, where learners can determine when to engage with a distractor (e.g., turning on a mobile phone). 
[bookmark: _Toc99623287]1.4   Selective Attention
Similarly to divided attention, selective attention is another process which interprets information presented by the general environment. Selective attention is a procedure concerned with permitting an individual to select and concentrate on specific input for additional processing, while simultaneously repressing irrelevant or disrupting information (Stevens & Bavelier, 2012). This capacity to filter for unwanted sources of knowledge is vital to students’ efforts to concentrate in both online and in-person lectures. Cohen (2014) regards selective attention as a system in which certain informational aspects are granted priority over others. An example presented by Cohen (2014) is listening to the radio for a specific song, while filtering out any irrelevant songs that play. Remarkably, Stevens and Bavelier (2012) reported that selective attention could have a significant role in shaping the neural paths critical for efficient reading. This role in the formation of neural circuits may be initiated by printed text and its demand for visuo-spatial attention, a technique that selective attention is synonymous with. Thus, a students’ ability to selectively pay attention to printed text may prove critical to a students’ efficiency in reading during an online or in-person lecture. 
[bookmark: _Hlk96533468]

[bookmark: _Toc99623288]1.5   Attention During In-Person Learning 
Prior to the COVID-19 pandemic, in-person learning was seen as the main approach to education for many universities. Although there were some institutes that facilitated online learning, such as the Open University in the United Kingdom which was mainly online prior to the pandemic, the shift to virtual learning has resulted in a new scheme for education. From an online learning perspective, Kumari et al. (2021) states that students find it more difficult to pay attention during online learning than in-person learning. From the perspective of in-person learning, Wilson and Korn (2007) reviewed the widespread claim that students’ attention deteriorates approximately 10 to 15 minutes into an in-person lecture. The researchers reviewed previous studies, including experiments that featured observations of pupils throughout lectures and self-reports of student attention. Wilson and Korn (2007) concluded that many of the studies revised experience issues involving methodological complications, reliance on subjective observations of students’ behaviour, and a failure to consider individual differences. This failure to recognise specific distinctions of participants is implemented in the current study, with the inclusion of gender. Furthermore, although student attention can occasionally fluctuate during in-person lectures, other studies fail to support the continuation of the 10 to 15 minute attention estimation. For example, Bradbury (2016) dismantles this notion by claiming that the existing literature disregards any well-established information on attention, in spite of the fact that previous studies continue to refer to the same original report as the basis of the 10 to 15 minute attention span claims.
[bookmark: _Toc99623289]1.6   Attention During Online Learning  
[bookmark: _Hlk97978014][bookmark: _Hlk97654341]As previously acknowledged, the COVID-19 pandemic resulted in an increased use of online lectures in educational settings. Maqableha and Alia (2021) evaluated the impact that the shift from in-person to online lectures had on undergraduate students. Assessment of students’ satisfaction as well the positive and negative qualities of online learning was achieved through two online surveys. One of the surveys consisted of 483 students that recently experienced the unexpected switch to online learning. The other survey involved 853 students that have previously participated in online learning for three academic semesters. The results revealed that the students who had freshly experienced the sudden change to online learning had numerous complications, such as technical issues, time management, and balance amongst life and learning. Maqableha and Alia (2021) also conducted a focus group to examine the circumstances behind the students' dissatisfaction. These findings could potentially be comparable to the future conclusions of the current study, as students reported decreased focus and a lack of face-to-face interaction with other students as some of the main reasons behind discomfort with online learning. 
[bookmark: _Toc99623290]1.7   Online Learning 
[bookmark: _Hlk97644217]In conjunction with in-person lectures, online lectures likewise create unique factors that can influence student attention. Some of these aspects include lecture interactivity, student self-efficacy, and student learning satisfaction. Geri et al. (2017) explored the influence that merging interactivity with online lectures can have on students’ attention span. The study acquired data from Google Analytics and concluded that interactivity could improve the attention span of students. This progress was determined by the average online lecture viewing completion percentage. Despite the findings, the data used was paired with the reward of saving money on tuition fees, which indicates students had an extrinsic incentive to complete the online lectures. Furthermore, students' self-efficacy to complete an online programme could prove to be essential for student satisfaction with the online course (Shen et al., 2013). Self-efficacy is an individual's faith in one’s capability to perform actions required to produce certain performance achievements (Bandura, 1997). Moreover, Sachitra and Bandara (2017) reported that females exhibit greater academic self-efficacy than males. This finding could potentially imply female students display a greater desire to pay attention during online and in-person lectures. Finally on the topic of online learning, Lodge and Harrison (2019) reflect that by increasing the understanding of the previously mentioned fundamental processes that influence online education, this may then permit educators to assemble strategies for assisting students to effectively manage attention during online learning.
[bookmark: _Toc99623291][bookmark: _Hlk96534346]1.8   Gender Differences in Online Learning
[bookmark: _Hlk97659825]Moving on from general student attention in online learning, the topic of gender differences and attention in online and in-person lectures is another topic that highlights a scarce amount of previous research. Ghazvini and Khajehpour (2011) argue that gender differences exist in the cognitive-motivational procedure of males and females in educational settings, with females implementing a more adaptable style to learning tasks. From the perspective of online lectures, Wu and Cheng (2019) researched college students’ perceived attention difficulties and attention self-regulatory tactics. These strategies are represented as active productive methods, whereby students agree on learning objectives and then seek to observe and regulate one’s attention in the online setting. From a sample size of 771 students, males demonstrated greater perceived attention problems than females. Females exhibited a more flexible approach to adjusting attention in the online environment. Similarly, Liu et al. (2021) studied gender differences in self-regulating learning environments in the context of an online setting. The findings revealed that females performed better than males in online self-regulated learning. Although potentially valuable, both of the studies conducted were carried out in Asia, resulting in a gap in sex difference literature concerning Western students’ online learning.
[bookmark: _Toc99623292]1.9   Gender Differences in In-Person Learning
The research conducted on the potential gender differences that could be present in in-person learning settings, is limited in comparison to the research achieved with online learning as the focus. Despite the partial literature offered, there are some studies that could possibly point to gender differences in an in-person learning environment. For instance, Seymour et al. (2021) declares that a students’ belief about one’s ability to pay attention, regardless of whether this perception is accurate or inaccurate, can influence one’s performance in these learning environments. This perception of attention differs amongst male and female students, with male students displaying a higher level of apparent ability of attention. Moreover, various studies suggest that the gender differences evident in some of the literature may have been affected by the disparities in cognitive abilities between males and females. An example of one of these studies is Feng et al. (2011), in which the cognitive ability of attention shifting was reviewed. The conclusions of this study imply that women have a greater capacity of shifting attention from one stimuli to another. 
[bookmark: _Toc99623293]1.10   Present Study
[bookmark: _Hlk97914677]Due to the ongoing COVID-19 pandemic, it is important that research is continued to be carried out on the consequences that the sudden shift to online learning is potentially having on students’ attention in educational environments. The present study looks to explore whether this shift has had an impact on students’ attention in these new and old environments. Almendingen et al. (2021) believes that this unexpected change to online education was difficult for students, but they have managed to adapt and react quickly to a relatively new and potentially problematic environment. The present study aims to investigate the differences between these learning environments, online lectures and in-person lectures, as well as inquiring into the potential gender differences in attention between male and female students in these educational settings. Following an extensive review of previous literature, it is evident that there is a gap in the modern literature regarding students’ attention in educational settings.
[bookmark: _Toc99623294]1.10   Research Questions
	RQ1: How does student attention differ based on type of learning environments (online or in-person lectures)?
	RQ2: How does gender (male/female) affect student attention?
[bookmark: _Toc99623295]1.11  Hypotheses 
[bookmark: _Hlk97557618][bookmark: _Hlk97643950][bookmark: _Hlk98173005]H1: There will be a difference in the type of learning environments (online or in-person lectures) based on students’ attention scores. 
[bookmark: _Hlk97559481][bookmark: _Hlk97656968]H2: There will be a difference in gender (male/female) based on students’ attention scores.
[bookmark: _Hlk97720495][bookmark: _Hlk97561174]H3:There will be an interaction between gender and the type of learning environment based on students’ attention scores. 













[bookmark: _Toc99623296]2 Methodology

[bookmark: _Toc99623297]2.1   Design
[bookmark: _Hlk98172418]The current study employed a quantitative, between-groups, survey design using an online questionnaire. The independent variables of types of learning environments (online and in-person lectures) and gender (male and female) featured two levels, respectively. Students’ attention scores were recognised as the dependent variable. 
[bookmark: _Toc99623298]2.2   Participants
[bookmark: _Hlk98172594] Convenience sampling was used to recruit participants (N=111) aged between 18 and 39 years old (M=21.36, SD=2.71). Participants were recruited from the Institute of Art, Design and Technology (IADT), Dun Laoghaire. 51 participants (34 females, 16 males and one participant preferred not to indicate their gender) filled out the in-person lecture questionnaire version, while 62 participants (39 females, 22 males and one participant preferred not to indicate their gender) completed the online lecture questionnaire. Figure 1 displays the percentage of males and females in both groups. Ethical considerations were considered in compliance with the ethical standards of the Psychological Society of Ireland (PSI). An Amber Route Ethics Form was authorized by the Department of Technology and Psychology Ethics Committee (DTPEC) of IADT (Appendix A).










Figure 1:
[bookmark: _Hlk99545458]Percentage of males and females in both groups.
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[bookmark: _Toc99623299]2.3   Materials 
The materials used in the study included an online information sheet (Appendix B), specifying the title, the purpose of the current study, what participation meant and details on participant data protection. A consent form (Appendix C) was used for participants to signify their informed consent to partake in the study. A debrief sheet (Appendix D) condensed the primary aim of the study and supplied various contact details for support services, as well as the contact details of the researcher and supervisor in the event of queries regarding the study.
The Attention Control Scale (ATTC; Derryberry & Reed, 2002) (Appendix E) was used with the intention of studying differences in students’ attention. The ATTC is a self-report scale that is intended to evaluate two major elements of attention (attention focusing and attention shifting). The ATTC involves 20 items that are assessed on a four-point Likert scale ranging from 1 (almost never) to 4 (always). An example of an item featured in the questionnaire is, ‘When concentrating, I can focus my attention so that I become unaware of what’s going on in the room around me.’ Total scale scores are estimated using the sum of each participants’ answer to each corresponding item. Reverse scoring is applied to 11 of the 20 items, while standard scoring is used to calculate the nine remaining items. Items one through nine measured attention focusing, while items 10 through 20 assessed attention shifting. Higher scores indicate a superior level of attention. Guo et al. (2021) reported that the internal consistency (coefficient alpha) for the scale was 0.81. The present study Cronbach’s alpha for the ATTC was .663 (Appendix F).
[bookmark: _Toc99623300]2.4   Pilot Study
 	A pilot study was conducted (N=10) to detect potential complications that may have impacted the study. Any problems highlighted throughout the pilot study were appropriately altered prior to the concluding period of data collection. As per participants' feedback, slight adjustments were made to the demographic questions. The pilot study permitted the researcher to become more familiar with the process of carrying out the research, as well as allowing for the calculation of the approximate time the questionnaire will take to complete. 
[bookmark: _Toc99623301]2.5   Procedure 
Participants were recruited during online lectures that were presented on the IADT Blackboard platform. Participants were given an online link to the website ‘Microsoft Forms’, in which they were then able to read the provided information sheet. Following this, participants who agreed to take part in the study completed the online consent form, by ticking each box, and created a unique identification code. This code was created by merging the participants’ initials with the last three digits of their mobile phone number. Participants were then asked various demographic questions such as their age as well as their gender (Appendix G). One group of participants were randomly designated to the online lecture questionnaire version, while the other group was randomly allocated to the in-person lecture questionnaire. Upon completion of the assigned questionnaire, participants were thanked for their participation in the study and were also provided with an online debrief sheet. 



[bookmark: _Toc99623302]3 Results

[bookmark: _Toc99623303]3.1   Overview of Results 
The independent variables for the current research were types of learning environments (online or in-person lectures) and gender (male/female). The dependent variable was student attention scores. Output from IBM SPSS Statistical Software (Version 26) was used to interpret the results (Appendix H). The alpha value was set to 0.05 for the analysis.
[bookmark: _Toc99623304]3.2   Descriptive Statistics 
Table 1 illustrates how the summary data of the online and in-person lecture groups and gender were labelled, as well as the number of participants in each group. 

Table 1: 

[bookmark: _Hlk97316937]How each variable was labelled and the number of participants in each group.
[image: ]
[bookmark: _Hlk97388003]Table 2 illustrates the summary data of both the online and in-person groups and gender. The means and standard deviations demonstrate participants' scores on the attention control scale.
Table 2:

Means and Std. Deviation for participants’ type of learning environment and gender.
	[image: ]

	


[bookmark: _Toc99623305]3.3   Assumptions of Two-Way Between Groups ANOVA
[bookmark: _Hlk97629885]Preliminary tests were applied to confirm that Levene’s test of homogeneity of variances was violated (Appendix I). There were no outliers present in the dataset, which was judged by examination of a boxplot as displayed in Figure 1. A test of normality was conducted to assess the distribution of the scores of both independent variables. The assumption of normal distribution was violated for both the online group, Shapiro-Wilk (50) =.588, p=.000, and the in-person group Shapiro-Wilk (61) = .608, p=.000 (Appendix J). The assumption of normal distribution was violated for both males, Shapiro-Wilk (38) = .628, p=.000, and females Shapiro-Wilk (73) = .635, p= .000 (Appendix J). 

Figure 2: 
Clustered boxplot of learning environment and gender based on students’ attention scores.

[image: ]
[bookmark: _Toc99623306]3.4   Inferential Statistics 
A two-way between-groups ANOVA was performed in order to explore the difference in student attention scores based on type of learning environment (online or in-person lecture) and gender (male and female). The analysis also investigated if there was a significant interaction between learning environment and gender based on students’ attention scores. 
[bookmark: _Toc99623307]
3.5   Hypothesis 1
[bookmark: _Hlk97560967]Hypothesis 1 stated that there will be a difference in the type of learning environment (online or in-person lectures) based on students’ attention scores. There was no significant difference in the type of learning environment based on student’s attention scores, F(1,107) = 3.815, p = .053, observed power =.490. Consequently, the hypothesis was rejected, and the null hypothesis was accepted. Figure 2 demonstrates the lack of any differences between type of learning environment and student attention scores. 


Figure 3:

Simple bar chart of learning environment by means of students’ attentions scores.

[image: ]

[bookmark: _Toc99623308]3.6   Hypothesis 2
[bookmark: _Hlk97562190]Hypothesis 2 stated there will be a difference in gender (male/female) based on students’ attention scores. There was no significant difference in gender based on students’ attention scores, F(1, 107) = .028, p = .868, observed power= .053. Therefore, the hypothesis was rejected and the null hypothesis was accepted. Figure 3 further displays the lack of differences between gender and students’ total attention scores.


Figure 4: 
[bookmark: _Hlk97640329][bookmark: _Toc99623309]Simple bar chart of gender by means of students’ attentions scores[image: ]3.7   Hypothesis 3
Hypothesis 3 indicated there will be an interaction between gender and the type of learning environment based on students’ attention scores. There was no significant interaction effect between gender and the type of learning environment based on students’ attention scores, F(1,107) = .008, p = .931, observed power= .051. Therefore, the hypothesis was rejected and the null hypothesis was accepted. Figure 4 exhibits the mean of students’ attention scores by gender and type of learning environment.









Figure 5: 
Estimated marginal means of students’ attention scores based on type of learning environment and gender.
[image: ]

The results will be evaluated in the subsequent section.

[bookmark: _Hlk98169965]




[bookmark: _Toc99623310]




4 Discussion

[bookmark: _Toc99623311]4.1   Overview of Findings 
The present study intended to investigate if there was a difference in students’ attention in online lectures versus in-person lectures. Additionally, the interaction effect between gender and the type of learning environment, based on total student attention scores, was also explored. The current study is one of the first to examine the attention of college students during both online and in-person lectures. The existing research, which is centred around the shift from in-person learning to online learning and the potential impact it may have had on student attention, was previously discussed in the opening section. The conclusions of the current study are linked to prior literature, while the strengths and limitations of the current study will also be discussed. Moreover, theoretical implications and future research suggestions will be presented. 
[bookmark: _Toc99623312]4.2   Discussion of Findings 
[bookmark: _Hlk97658688]Hypothesis 1 stated there would be a difference in the type of learning environment (online or in-person lectures) based on students’ attention scores. Hypothesis 1 was not supported as there was no significant difference between the online lecture group and in-person lecture group, based on each groups’ total attention scores. This conclusion does not contribute to the supporting of the findings of Maqableha and Alia (2021), who stated that the consequences of the shift to online learning affected student learning and attention. As previously mentioned, one of the main aims of the present study was to investigate the potential consequences that the shift to online learning had on student attention. The slight difference in student attention scores between online and in-person lectures, in favour of online lectures, further opposes previous research. This minor difference in students’ attention scores also fails to support Kumari et al. (2021) who declared that students find it significantly harder to pay attention during online learning. There may be a range of possible justifications as to why the current study reported that there was no difference between the two types of learning environments. These explanations take into consideration that the participants in the current study, who have experience with the shift to online learning, are better adapted to this type of learning than the students that featured in the existing studies. Furthermore, the participants in the current study are more likely to have adapted to the problems of online learning that were previously discussed in prior sections of the current study, such as distractions, mind wandering, and the increased use of laptops, as they have had more time to react to the change (Almendingen et al., 2021). 
Hypothesis 2 stated there will be a difference in gender (male/female) based on students’ attention scores. As there was no significant difference between males and females based on both groups’ total attention scores, hypothesis 2 was not supported. The present study’s findings fail to support the existing research in which it is acknowledged that there is a difference in attention between males and females within the learning environments. For example, Ghazvini and Khajehpour (2011) concluded that gender differences do occur in educational settings, with females displaying a more flexible approach to learning material than that of males. Moreover, Liu et al. (2021) also uncovered gender differences in learning settings, as females achieved superior online self-regulated learning than males. In the current study, both the online and in-person groups featured uneven sample sizes. There was evidently a greater number of female participants than male participants. This may provide an explanation for the insignificant finding as the lack of male participants resulted in an imbalance of total attention scores, whereby there was a larger amount of female total scores. 
Lastly, hypothesis 3 indicated that there would be an interaction between gender and the type of learning environment based on students’ attention scores. This hypothesis was rejected as there was no significant interaction between gender and the type of learning environment, based on students’ total attention scores. Previous research is lacking in this field of investigation. The prior studies conducted on student attention failed to investigate an interaction between the two variables. Despite this, the current study fails to support Sachitra and Bandara (2017) who predicted that, because female students have the capacity to demonstrate superior academic self-efficacy than that of male students, females would then display greater attention levels during both online and in-person lectures. This finding was not supported in the present study, as there was a lack of interaction between gender and the type of learning environment. 
[bookmark: _Toc99623313]4.3   Strengths of The Present Study 
The present study is one of the first to investigate the differences in student attention in an online and in-person lecture, especially in the context of Irish college students. Whereas most of the existing research is centred exclusively around attention in one mainstream learning environment, Wilson and Korn (2007), the present study discusses the differences in two types of learning settings. Furthermore, the current study was one of the first studies to explore the differences in gender in both online and in-person learning environments. Similarly, the focus on college students and the impact that the shift to online learning had on lecture attention is unique in comparison to the existing research that is currently accessible. 
Another strength of the present study is that the participants had an extensive selection in ages, ranging from 18 to 39 years old. This age range differs from the usual undergraduate level in previous studies and allows for young and mature students’ data to be included in the findings. A further notable strength of the present study is the application of a reliable and valid test such as the ATTC scale, which exceeded the Cronbach’s alpha value criterion of above 0.6 (Pallant, 2016). The high Cronbach’s alpha value that is evident in the current study, (.663), indicates the scale that was used in the current study provided internal consistency and reliability. 
[bookmark: _Toc99623314]4.4   Limitations of The Present Study
The major limitation of the present study is directed primarily towards the features of the sample. As previously mentioned, there is an uneven ratio of males (36%) and females (64%) in the online lecture group and in the in-person lecture group, males (32%) and females (68%). This causes a lack of representation of the male student sample in comparison to the female student sample. The present study also featured a small sample size, which means it cannot be generalised to a wider population of students. Although the researcher endeavoured to gain a sufficient sample size, the number of students that were present on the university campus was not at a typical level, due to COVID-19 restrictions at the time of data collection. 
In terms of the scale used, a limitation was that the data of various participants were removed as a result of partially completed questionnaires. With the intention of continuing to adhere to ethical regulations, it was important to permit participants to exclude certain questions. This ethical necessity meant some total attention scores were at an inevitable disadvantage to other scores. Furthermore, the ATTC scale is 20 questions long and, although there is no method of documenting this information on Microsoft Forms, it is likely that potential participants failed to complete the questionnaire because of the lengthy range of the scale. 
A further limitation of the current study was that the Levene’s test for homogeneity of variance was violated. This violation results in an unequal variance across groups. This could imply that there is a higher possibility of mistakenly rejecting the null hypothesis (Type 1 Error). Unequal variance can additionally diminish the statistical power of the test. In addition, convenience sampling was used to recruit participants and this method of sampling can enlarge the likelihood of selection bias (Acharya et al., 2013).
[bookmark: _Toc99623315]4.5   Implications and Future Research
Despite the limitations of the present study and the lack of significant differences between the variables, it may still generate numerous implications for the existing literature in the field of attention and student learning. For instance, the current study’s findings demonstrate to college administrators and executives that the infrastructures in place, such as online learning platforms and online support systems, are assisting college students in staying attentive during online lectures. Moreover, as per the results of the present study and that of Almendingen et al. (2021), students have effectively managed the transition from in-person to online learning and now may be more accustomed to it, compared with previous participants in the aforementioned studies. This finding may indicate that, if there was another sudden shift to online learning in the future, the impact on students’ attention may be less severe. 
In terms of future research in the area of attention and student learning, there are some suggestions that could develop the field of research further. Some of these include the demand for a new scale to be developed that is specifically designed for the measuring of attention in any learning environment. Although the present study’s ATTC scale was reliable, a more attention focused scale could produce significant results. Additionally, as the present study exclusively concentrated on the learning settings of online and in-person lectures, future research could investigate the mix of these two with hybrid learning. As this type of learning could be active in education post COVID-19, it is important that the potential differences that might exist in these learning environments are explored. 
[bookmark: _Toc99623316]4.6   Conclusion
	As the existing literature on the subject area of the differences in student attention is not particularly plentiful, the present study is one of the first to investigate the gap in the literature, in the context of the COVID-19 pandemic. Although there were no significant differences between the variables, the study contributes to the understanding of student attention and students’ management of the shift from in-person to online learning. As well as this, the current study offers education administrators and board of directors knowledge that the online supports, such as online platforms like Blackboard, are assisting students and not having such a detrimental effect as sometimes suggested (Maqableha & Alia, 2021). The previously mentioned suggestions for future research can potentially expand the topic of student learning, which could positively develop student attention as well as the quality of online learning support practices in the long term.
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	Reliability Statistics

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

	  .663
	.669
	20
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[bookmark: _Toc99623326]Appendix H: SPSS Output


	Between-Subjects Factors

	
	Value Label
	N

	GROUPS
	1.00
	IP
	50

	
	2.00
	ON
	61

	Gender1
	1
	Male
	38

	
	2
	Female
	73




	Descriptive Statistics

	Dependent Variable:   TotalScore  

	GROUPS
	Gender1
	Mean
	Std. Deviation
	N

	IP
	Male
	48.81
	7.687
	16

	
	Female
	48.68
	10.775
	34

	
	Total
	48.72
	9.813
	50

	ON
	Male
	45.59
	7.301
	22

	
	Female
	45.15
	7.235
	39

	
	Total
	45.31
	7.201
	61

	Total
	Male
	46.95
	7.537
	38

	
	Female
	46.79
	9.164
	73

	
	Total
	46.85
	8.607
	111




	Levene's Test of Equality of Error Variancesa,b

	
	Levene Statistic
	df1
	df2
	Sig.

	TotalScore
	Based on Mean
	4.130
	3
	107
	.008

	
	Based on Median
	2.882
	3
	107
	.039

	
	Based on Median and with adjusted df
	2.882
	3
	97.221
	.040

	
	Based on trimmed mean
	4.002
	3
	107
	.010

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Dependent variable: TotalScore

	b. Design: Intercept + GROUPS + Gender1 + GROUPS * Gender1
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	Estimates

	Dependent Variable:   TotalScore  

	GROUPS
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	IP
	48.744
	1.296
	46.175
	51.314

	ON
	45.372
	1.140
	43.112
	47.633




	Pairwise Comparisons

	Dependent Variable:   TotalScore  

	(I) GROUPS
	(J) GROUPS
	Mean Difference (I-J)
	Std. Error
	Sig.a
	95% Confidence Interval for Differencea

	
	
	
	
	
	Lower Bound
	Upper Bound

	IP
	ON
	3.372
	1.726
	.053
	-.050
	6.795

	ON
	IP
	-3.372
	1.726
	.053
	-6.795
	.050

	Based on estimated marginal means
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	3. GROUPS * Gender1

	Dependent Variable:   TotalScore  

	GROUPS
	Gender1
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	IP
	Male
	48.813
	2.138
	44.574
	53.051

	
	Female
	48.676
	1.467
	45.769
	51.584

	ON
	Male
	45.591
	1.823
	41.976
	49.206

	
	Female
	45.154
	1.369
	42.439
	47.869
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	Levene's Test of Equality of Error Variancesa,b

	
	Levene Statistic
	df1
	df2
	Sig.

	TotalScore
	Based on Mean
	4.130
	3
	107
	.008

	
	Based on Median
	2.882
	3
	107
	.039

	
	Based on Median and with adjusted df
	2.882
	3
	97.221
	.040

	
	Based on trimmed mean
	4.002
	3
	107
	.010

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Dependent variable: TotalScore

	b. Design: Intercept + GROUPS + Gender1 + GROUPS * Gender1
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	Tests of Normality

	
	Gender1
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	
	Statistic
	df
	Sig.
	Statistic
	Df
	Sig.

	GROUPS
	Male
	.379
	38
	.000
	.628
	38
	.000

	
	Female
	.357
	73
	.000
	.635
	73
	.000

	a. Lilliefors Significance Correction
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	Tests of Normality

	
	GROUPS
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	
	Statistic
	df
	Sig.
	Statistic
	Df
	Sig.

	Gender1
	ONLINE
	.431
	50
	.000
	.588
	50
	.000

	
	IN-PER
	.411
	61
	.000
	.608
	61
	.000

	a. Lilliefors Significance Correction
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DEBRIEFING INFORMATION FORM

Title of Project: The Difference in Student Attention in Online Lectures Versus In-person
Lectures
Name of Researcher: Matthew Delaney

Thank you very much for taking part in this research study.

As the Covid-19 pandemic continues to affect the world, it is crucial that student learning
retains at the same level it was prior to the outbreak. This study was designed to investigate
how this shift to online lectures has impacted student attention in comparison with student
attention during in-person lectures.

Withdrawal information

If you have any questions about this study, or if you would like to withdraw your data from
the study, please contact the researcher or supervisor at NO0180329@iadt.ie and
cliona.flood@iadt.ie. A unique code can be used to do help this potential process. The
unique code was created by participants and is their initials and the last four digits of their
mobile phone number. If you submit a request for data removal, all data collected from you
will be securely deleted. You will be able to remove your data from the study until 1/2/22
when the data will be combined and analysed. Data removal will not be possible after that
date. Please keep a copy of this information in case you wish to remove your data after
leaving this screen.

Data protection
Your data will be treated according to GDPR regulations. You will find contact information
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for IADT's Data Protection Officer, Mr Bernard Mullarkey, and more information on your
rights concerning your data at https://iadt.ie/about/your-rights-entitlements/gdpr,

Support resources

If you have been affected by the content of this study in any way, the organisations below
may be of assistance.

Support resources
If you have been affected by the content of this study in any way, the organizations below
may be of assistance:

IADT Student Counselling:
studentcounselling@iadt.

Aware:
https://www.aware.ie/support/support-groups/

Thank you again for taking the time to participate in this research.
If you have any questions about this study, please contact the researcher or supervisor at
N00180329@iadt.ie and cliona.flood@iadit.ie.





image29.png
seone

PR,
9.t very hrd for et conentae o il sk

' 2 3 B

10.When 1 e to concentate and se  probem, 1 ave troublefousing myatetion




image30.png
11.When | am working hard on something, 1 stil get distracted by events around me

12.My concentration is good even f there is music in the room around me

13.When concentrating, | can focus my attention so that | become unaware of what's going on in
the room around me.

14.When | am reading or studying, | am easily distracted if there are people talking in the same
room
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taking notes during in-person lectures.
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22.1tis easy for me to read or write while I'm also talking on the phone

23.1 have trouble carrying on two conversations at once

24.1 have a hard time coming up with new ideas quickly
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26.When a distracting thought comes to mind, it is easy for me to shift my attention away from it

27.1tis easy for me to altemate between two different tasks

28,1t is hard for me to brezk from ane way of thinking about something and look at it from another
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Section 7

DEBRIEFING INFORMATION FORM
Title of Project: The Diference in Stugent Attention in Oniine Lectures Versus In-person Lectures

"Name of Researcher: Matthen Delaney

‘Thank you very much for taking partin his research study.

s the Covie-19 pandemic continues o afect the word, s crucil that stuent earing reains t the samelevel it was

priorto the outoreak. Trisstudy was designed to investigate how this st o online lectures has impacted stucent
attention n comparison with student attenton during in-person lectures.
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Case Processing Summary

N
Cases Valid 108 946
Excluded® 6 54
Total 1 1000

a. Listwise deletion based on all
variables inthe procedure.
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Demographic Questions

6.Gender ™

Prefernot to 3y

7.Age"

Enter youranswer

.1D Code (Iitals and st three digits of mobile phone number) *

Enter youranswer
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Tests of Between-Subjects Effects

DependentVariable: TotalScore
Type Il Sum Partial Eta Noncent Observed
Source of Squares df MeanSquare F sig Squared Parameter Power®
Carrected Model 322123 3 107.374 1.488 227 040 4.404 arg
Intercept 217364.055 1 217364055 2971779 000 965 2071.779 1.000
GROUPS 279.033 1 279.033 3815 053 034 3815 490
Gendert 2015 1 2015 028 868 000 028 053
GROUPS * Gender! 556 1 556 008 931 000 008 051
Ermor 7826.274 107 73143
Total 251752.000 111
Corrected Total 8148.396 110

a.R Squared = 040 (Adjusted R Squared = .013)

b. Computed using alpha =05
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Univariate Tests

Dependent Variable: TotalScore

sum of Partial Eta Noncent Observed

Squares df MeanSquare F sig Squared Parameter Power?
Cantrast 279.033 1 279033 3815 053 034 3815 490
Ermor 7826.274 107 73143

The F tests the sfiect of GROUPS. This testis bassd on the linarly independent painwise compafisons among the estimated
marginal means

a. Computed using alpha =05
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