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Abstract The outbreak of COVID-19 has forced postgraduate students in China to adapt to new learning environments. This study aimed to investigate the impact of the pandemic on reading habits and communication with academic supervisors among postgraduate students. A survey was conducted among 2298 postgraduate students from different universities across mainland China using an online questionnaire. Data collected included individual student characteristics, study characteristics, book and paper reading habits before and after the epidemic outbreak, and supervisor communication frequency over time. Both book reading and paper reading decreased on average after the COVID-19 outbreak but still displayed a low positive growth rate. In contrast, there was an obvious decrease in supervisor communication frequency when comparing these two measures over time. These findings highlight areas where further support may be needed for effective mentorship/supervision practices going forward during pandemics like COVID-19 that disrupt traditional forms of graduate education. This study provides insights into how graduate education has been impacted by COVID-19 while also emphasizing the need for continued research on effective ways to support postgraduate students during pandemics.
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1. Introduction

The COVID-19 pandemic has caused significant disruptions to higher education institutions worldwide (Marinoni, 2020; García-Morales, 2021; Bashir et al., 2021; Fernández-Batanero, 2022; UNESCO, 2022), including changes in how teaching and learning are delivered (Lockee, 2021; Pozo, 2021). Graduate programs have not been immune to these changes, with many having to shift from traditional classroom settings towards online-learning formats (Andrade et al, 2023; Spronken-Smith et al., 2022; Lokhtina et al., 2022). This transition has had implications for various aspects of graduate education, including student reading habits and faculty supervision. Over the past few decades, China has seen a major shift in the way graduate education is delivered, with a dramatic increase in the number of students and programs. According to a report from the Ministry of Education of the People’s Republic of China, the number of postgraduate students in China has been increasing rapidly in recent years. In 2022, the total number of graduate students enrolled nationwide was 1,242,500, with 139,000 doctoral students and 1,103,500 master’s students (Ministry of Education of the People's Republic of China, 2023). The increasing number and size of graduate students highlight the growing significance of researching graduate education and graduate education-related research (Shen & Hu, 2021; Tang, 2022).	Comment by 3D: toward	Comment by 3D: online learning
However, with the shift towards remote learning due to the pandemic comes challenges such as differences in access to resources like libraries as well as reduced opportunities for face-to-face interactions with faculty supervisors (Wang et al., 2022; Shi & Zhang, 2022). These challenges may be particularly acute for Chinese graduate students who typically rely heavily on mentorship relationships during their studies (Zhang et al., 2020). Supervisory support plays an important role in facilitating successful mentorship relationships during graduate study (Kram, 1985). Faculty members who encourage their supervisees to read regularly can help promote intellectual development and academic exploration while also guiding career-related discussions. During times of remote work such as we are currently experiencing due to Covid-19; supervisory support becomes even more crucial given limited physical availability across campuses. Overall, these studies suggest that while technology can aid remote mentoring/supervision it might not always suffice without proper guidance/support structures in place for both parties involved. Postgraduate supervision is a much-explored field and a subject of scrutiny in the West but there is scant empirical research in Asia (Lim, et al., 2016)
Therefore, this study aims at investigating the impact of COVID-19 on both student progress and supervision among Chinese graduate programs specifically. The current research examines whether there have been any changes in reading habits or perceptions related to mentoring relationships since transitioning from traditional classroom settings towards online-learning formats caused by the pandemic. This research seeks not only a better understanding of how these factors influence each other but also provides valuable insights into potential strategies for supporting effective distance learning environments where appropriate levels of educational equity can be maintained despite disruptions resulting from pandemics or other disasters affecting higher education institutions worldwide. 	Comment by 3D: online learning

2. Method

2.1 Research Questions

The current research design aims at investigating how COVID-19 has impacted graduate students’ reading habits as well as their perceptions regarding mentorship relationships in China’s higher education institutions. By collecting data through an online survey conducted among students including Masters and PhD students, we hope to gain valuable insights into potential strategies to support effective distance learning environments where appropriate educational equity can be maintained despite the devastation caused by pandemics or other disasters affecting higher education institutions globally. Consequently, we developed the following research question for the articles: 
RQ1. What is the overall profile of postgraduate students in terms of reading books, reading articles and communicating with their supervisors before and after the outbreak?	Comment by 3D: comma
RQ2. Were there any significant differences in the impact on postgraduate students’ reading of books, reading of articles and communication with their supervisors based on individual students' characteristics (gender, age) and study characteristics (status, form of study, type of study, enrollment year, subject affiliation)?
RQ3. What is the relationship between changes in postgraduate students’ reading of books, reading articles and mentoring by their supervisors during the epidemic?	Comment by 3D: add comma

2.2 Population and Procedure
The study recruited 2,298 graduate students from mainland China who were currently studying or enrolled in study-abroad programs. The participants included both masters and doctoral students across various disciplines. 	Comment by 3D: master's
Data were collected using an online survey created with a WeChat form. The survey consisted of questions related to changes in reading habits, supervision, academic progress during the COVID-19 pandemic, and perceptions of mentor relationships. Participants received an electronic link inviting them to participate and provided informed consent before completing the survey. Participants were asked about their reading habits and mentor communication before and during the pandemic, including their weekly reading habits, including whether they read books and articles related to their field of study. They also reported any changes in their supervision as well as academic progress since transitioning to remote learning due to COVID-19.	Comment by 3D: replace “including” with “ and” whether they…
Finally, participants answered a series of Likert scale questions about their experiences of supervisory support during this period. These questions assessed how often they communicated with their mentor as a result of the epidemic and their perceptions of the overall change in the support provided by their supervisor.

2.3 Variable and Survey items	Comment by 3D: Items

2.3.1 Independent Variable

The survey examines the relationship between the individual student and learning characteristics on changes in reading and supervisor monitoring before and after the pandemic. The independent variables in the survey are divided into two main categories: individual student characteristics and student learning characteristics. The individual student characteristics category consists of two items, which include gender (male and female) and age (less than 26, 26-30, and over 30). The student learning characteristics category consists of five items, including the level of study (Master, PhD), the form of study (Full-time, Part-time), the type of study course (Academic, Professional), year of enrollment (before 2017, 2018, 2019, 2020, 2021), and subject affiliation (Humanities & arts, Social science, Nature Science, Engineering, Medicine & nursing). These variables are quantified using multiple-choice questions designed to gather information about the participants’ backgrounds and characteristics.

2.3.2 Dependent Variable

This study aims to investigate the impact of the COVID-19 pandemic on graduate students’ reading habits and their mentorship communication. The dependent variables under consideration are changes in the number of books and articles read by graduate students before and after the pandemic, as well as changes in the frequency of meetings with mentors. The questionnaire consists of two pre- and post-pandemic questions related to books, where respondents select from four options ranging from more than 5 books to never read. Similarly, for articles, respondents choose from four response options ranging from more than 5 articles to never read.
In addition, changes in mentorship communication were assessed through two questions that asked about the frequency of meetings before and after the pandemic and provided multiple response options. The questionnaire items asked respondents how often they met with their mentors before and after the pandemic, and response options included once per year, once per semester, once every two to three months, once per month, and others.
Overall, this study provides valuable insights into how graduate students’ reading habits have been affected by the COVID-19 pandemic and how it has impacted their relationships with their mentors.

2.4 Data analysis 

The data collected through questionnaires will be analyzed using descriptive statistics, specifically mean scores. The statistical software SPSS version 26.0 will be used for this purpose. Inferential statistical tests, such as Paired samples t-test and Paired samples Wilcoxon test, as well as the Kruskal-Wallis H(K) test, will also be employed to analyze the data.	Comment by 3D: the Paired samples t-test…
To test hypotheses related to certain variables like frequency of reading (including frequency of books read per month and frequency of papers read per week), and frequency of supervision before and after the pandemic outbreak, Kendall tau_b correlation analysis will be conducted. 
To account for multiple testing, the adjusted significance level will be calculated using the Bonferroni correction method. Pairwise comparison techniques may also be utilized during the data analysis process to increase the reliability and validity of the results obtained from this study.	Comment by 3D: tests,

3. Results and Findings 

3.1 Impact on Reading and Supervisor Mentoring Among Graduate Students

Based on the analysis of the amount of change in the data based on the survey data before and after the epidemic, the degree of change in the variables was defined as（%）. The distribution is plotted as follows.

[image: ]
Figure 1. Analysis of the amount of change in book reading, article reading, and supervisor communication before and after the outbreak.

Based on the description in Figure 1a, the study depicted a bar chart and calculated the weighted area. The results showed that among the surveyed population, more than 0% of the total area of bars was greater than less than <0% of the total area of bars, indicating changes in graduates' reading behavior during this particular period. Specifically, among those whose book reading volume remained unchanged before and after the COVID-19 outbreak, they accounted for the highest proportion at 75.6%, while those who decreased their reading volume by over 30% accounted for about 11%, and those who increased their reading volume by over 60% only accounted for 5.4%.	Comment by 3D: omit “among”	Comment by 3D: omit “ they”
According to the description in Figure 1b, the sum of weighted areas of bars with values greater than 0% is larger than that of bars with values less than <0%, indicating an overall increase in the amount of change. Among those whose book reading volume remained unchanged before and after the COVID-19 outbreak, they accounted for 76.7%. Those who decreased their reading volume by over 30% accounted for about 4.3%, while those who increased their reading volume by over 60% accounted for 8.2%.
According to the description in Figure 1c, the sum of weighted areas of bars with values greater than 0% is smaller than that of bars with values less than <0%, indicating that most groups have reduced communication with their supervisors. Among those who maintained the same frequency of communication with their supervisors before and after the COVID-19 outbreak, they accounted for 48.7%. The proportion of groups whose amount of change was positive was less than 4%, which means that the vast majority experienced a reduction in communication with their supervisors.
Comparing the above charts on changes, both book reading and paper reading decreased after the COVID-19 outbreak average, but their mean change value showed a low positive growth rate. In contrast, there was an obvious decrease in supervisor communication frequency from any perspective when comparing these two measures to supervisor communication frequency over time.

3.2 Differences in Variables Across Different Factors Between Pre-and Post-Outbreak 	Comment by 3D: space after -

Table 2 describes the results of a statistical analysis of the impact of the COVID-19 outbreak on reading and communication behaviors among graduate students. The survey population was divided into individual characteristics (gender, age) and learning characteristics (level, form of study, etc.), with each group being tested three times using H-tests. The standard deviation for each group represented the degree to which they deviated from the mean under change variables (the smaller the standard deviation, the less difference between pre-and post-outbreak data).	Comment by 3D: space after -
The analysis found that there were no significant differences in book reading change variables across different factors. However, there was a significant difference in the paper reading change variable for age groups (<0.01), with pairwise comparisons indicating significant differences between those over 30 years old compared to those under 26 or aged 26-30.
Regarding the supervisor communication change variable, all factors showed significant differences. Post-hoc tests revealed that there were significant differences between age groups. There were also significant pairwise comparisons between admission time groupings (2018-2021 vs 2019-2020 vs 2019-2021). Finally, many disciplines showed statistically significant differences as well in terms of their supervisor communication changes after the COVID-19 outbreak.

3.2.1 Comparison of  Changes in Paper Reading Among Different Age Groups




Table 3 shows the statistical analysis results comparing two groups of individuals based on their age. The first row compares participants aged over 30 with those under 26, and the second row compares participants over 30 with those aged between 26-30. Both comparisons indicate significant differences in personal traits after adjusting for multiple testing using Bonferroni correction method (Adjusted p= .001). However, no significant difference was found between the younger age categories (<26 & [26-30]). Therefore, we can conclude that there is a significant difference in paper reading between students over 30 years old and those under 26 or aged 26-30.	Comment by 3D: tests	Comment by 3D: the Bonferroni
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Table 2. Description of the overall sample (n=2,298) according to three parts (Post-hoc tests)	Comment by 3D: post-hoc
	Variable
	N
	%
	Change in Book Reading
	Change in Paper Reading
	Changes in Monitoring

	
	2,298
	 100%
	Kruskal-Wallis H(K) / P-value / cohen’s f	Comment by 3D: P-value/Cohen's f
SD

	Gender
	
	
	0.095
	>0.05
	0.000
	0.028
	>0.05
	0.001
	23.643
	<0.01
	0.003

	Male
	1011
	43.5%
	0.016
	0.012
	-0.078

	Female
	1287
	56.5%
	0.018
	0.027
	-0.160

	Age groups (years)
	
	
	1.57
	>0.05
	0.001
	13.496
	<0.01
	0.004
	72.079
	<0.01
	0.008

	<26
	1584
	68.9%
	0.273
	0.351
	0.475

	26-30
	524
	22.8%
	0.261
	0.410
	0.425

	>30
	190
	8.2%
	0.244
	0.315
	0.332

	Level of study 
	
	
	0.079
	>0.05
	0.000
	3.262
	>0.05
	0.003
	4.74
	<0.05
	0.001

	Master
	2195
	95.6%
	0.018
	0.018
	-0.125

	Ph.d
	103
	4.4%
	0.011
	0.073
	-0.096

	Form of study
	
	
	0.588
	>0.05
	0.002
	0.707
	>0.05
	0.000
	0.401
	<0.01
	0.006

	Full-time
	1850
	80.5%
	0.013
	0.020
	-0.091

	Part-time
	448
	19.4%
	0.036
	0.023
	-0.261

	Type of study 	Comment by 3D: Type of  Study
	
	
	0.031
	>0.05
	0.000
	2.156
	>0.05
	0.001
	12.414
	<0.01
	0.001

	Academic
	937
	40.7%
	0.015
	0.032
	-0.110

	Professional
	1361
	59.2%
	0.019
	0.012
	-0.133

	Admission year
	
	
	4.7
	>0.05
	0.004
	6.517
	>0.05
	0.005
	46.648
	<0.01
	0.006

	<2017
	43
	1.8%
	-0.025
	0.012
	-0.089

	2018
	77
	3.3%
	-0.014
	0.104
	-0.230

	2019
	501
	21.8%
	0.033
	0.022
	-0.182

	2020
	833
	36.2%
	0.021
	0.018
	-0.127

	2021
	844
	36.7%
	0.009
	0.014
	-0.078

	Discipline
	
	
	5.521
	>0.05
	0.004
	5.461
	>0.05
	0.004
	148.094
	<0.01
	0.009

	Humanities & arts
	401
	17.4%
	0.040
	0.041
	-0.198

	Social science
	752
	32.7%
	-0.001
	0.002
	-0.194

	Nature science
	77
	3.3%
	-0.009
	-0.044
	-0.112

	Engineering
	953
	41.4%
	0.027
	0.028
	-0.057

	Medicine & nursing	Comment by 3D: Nursing
	115
	5.0%
	-0.005
	0.043
	0.031

	Note: A p-value of less than 0.05 indicates that the results of a statistical test are statistically significant at the 95% confidence level, meaning there is strong evidence to reject the null hypothesis and accept the alternative hypothesis. 



Table 3 Pairwise comparison of age groups based on their changes in paper reading
	Sample 1-Sample 2
	TS
	SE
	STS
	p
	Adj. pa

	>30-<26
	132.325
	37.738
	3.506
	.000
	.001

	>30-26-30
	144.938
	41.626
	3.482
	.000
	.001

	<26-26-30
	-12.613
	24.771
	-.509
	.611
	1.000


Note: Each row tested the null hypothesis that “the distribution of Sample 1 is not significantly different from that of Sample 2”. The results displayed asymptotic significance (two-tailed test) with a significance level of .05. The adjusted significance level was calculated using Bonferroni correction to account for multiple testing.	Comment by 3D: tests

3.2.2 Comparison of Changes in Supervisor Monitoring According to Different Characteristics

Table 4 reveals that there were significant differences between individuals aged over 30 compared to those under 26 or aged between 26-30 years old concerning supervision communication patterns (Adjusted pa = .001). However, no significant difference was found between younger age categories (<26 & [26-30]). Regarding admission year group comparisons: a statistically significant difference was observed between participants admitted in 2018 and those admitted in other years except before 2017(adjusted p-value >0.05); interestingly enough participants from different years showed considerable variability among each other as illustrated by some high values of TS such as -253.760 when comparing samples from admission year group “2018” against “2021”. Lastly, discipline group comparison revealed that Humanities & Arts significantly differ from Nature Science (STS=-3.951) and Engineering (STS=-9.165), Social Sciences also differ significantly from Nature Science(STS=-3.336)and Engineering(STS=-9.290), whereas no significant difference was observed within sub-groups belonging to same major categories such as Medicine& Nursing subgroups or engineering-nature science subgroup(p>0.05).
In conclusion, these findings provide valuable insights into how certain factors affect graduate students’ mentorship communication during disruptive events like pandemics; however, a more detailed analysis may be needed for further interpretation of results obtained especially regarding individual majors since it appears that they play an important role in shaping mentoring interactions dynamics inside universities setting but this requires a specific focus on each discipline separately.

Table 4 Pairwise comparison of changes in supervisor monitoring based on age, admission year and discipline groups 
	Variable   Sample 1-Sample 2
	TS
	SE
	STS
	p
	Adj. pa

	Age
	>30-<26
	132.325
	37.738
	3.506
	0.000
	0.001

	
	>30-26-30
	144.938
	41.626
	3.482
	0.000
	0.001

	
	<26-26-30
	-12.613
	24.771
	-0.509
	0.611
	1.000

	Admission Year
	2018-2019
	-32.181
	76.303
	-0.422
	0.673
	1.000

	
	2018-before 2017
	90.954
	118.674
	0.766
	0.443
	1.000

	
	2018-2020
	-185.383
	74.250
	-2.497
	0.013
	0.125

	
	2018-2021
	-253.760
	74.209
	-3.420
	0.001
	0.006

	
	2019-before 2017
	58.773
	99.058
	0.593
	0.553
	1.000

	
	2019-2020
	-153.202
	35.244
	-4.347
	0.000
	0.000

	
	2019-2021
	-221.579
	35.157
	-6.303
	0.000
	0.000

	
	before 2017-2020
	-94.429
	97.485
	-0.969
	0.333
	1.000

	
	before 2017-2021
	-162.806
	97.454
	-1.671
	0.095
	0.948

	
	2020-2021
	-68.377
	30.445
	-2.246
	0.025
	0.247

	Discipline
	J1-J2
	-306.421
	77.560
	-3.951
	0.000
	0.001

	
	J1-J3
	-340.062
	37.105
	-9.165
	0.000
	0.000

	
	J1-J4
	-443.626
	65.940
	-6.728
	0.000
	0.000

	
	J5-J2
	-248.823
	74.588
	-3.336
	0.001
	0.009

	
	J5-J3
	-282.463
	30.405
	-9.290
	0.000
	0.000

	
	J5-J4
	-386.027
	62.416
	-6.185
	0.000
	0.000

	
	J2-J3
	-33.641
	73.853
	-0.456
	0.649
	1.000

	
	J2-J4
	-137.205
	91.791
	-1.495
	0.135
	1.000

	
	J3-J4
	-103.564
	61.537
	-1.683
	0.092
	0.924


Note: 1. Each row tested the null hypothesis that "the distribution of Sample 1 is not significantly different from that of Sample 2". The results displayed asymptotic significance (two-tailed test) with a significance level of .05.The adjusted significance level was calculated using Bonferroni correction to account for multiple testing.	Comment by 3D: tests
2. J1: Humanities & Arts; J2: Nature science; J3: Engineering; J4: Medicine & nursing; J5: Social science.


3.2.3 Effects of COVID-19 on Graduate Students’ Reading Habits and Academic Supervision Across Various Factors

The three graphs of Figure 2 labelled as a, b, and c show the mean difference in each group before and after intervention for different factors. The groups are sorted based on their mean differences from largest to smallest.

[image: ]
Figure 2 Comparison of changes in book reading, paper reading and supervisor monitoring before vs after pandemic outbreak among graduate students across different factors 	Comment by 3D: comma	Comment by 3D: the pandemic


For Figure 2a, the mean value is=, where n = 2298 represents the sample size, denotes the value of the i-th sample in Figure a (grouped by book reading amount) is indicated, with an associated error margin of 5%. Similarly, Figures b and c are also replicated in this example.
Overall, the data presented in Figure 2 suggest that the COVID-19 pandemic has had a significant impact on graduate students’ reading habits and frequency of communication with their supervisors. In terms of book reading (Figure 2a), all groups showed varying degrees of decrease except for those who enrolled in 2019, whose mean reading amount increased slightly after the outbreak. The most significant decreases were observed among natural science majors and participants who enrolled before 2019.
In Figure 2b, there was a slight increase in literature reading among some subgroups but natural science majors and individuals over 30 years old experienced more significant declines compared to other groups. These findings highlight how different factors such as major category or age may influence changes in graduate students' reading habits during pandemics.
Furthermore, Figure 2c shows that there were overall decreases across all subgroups regarding communication frequency between graduate students and their supervisors with some experiencing larger declines than others. This suggests that remote supervision during pandemics may have negatively impacted mentorship dynamics inside universities. 
In conclusion, these results emphasize the importance of considering various personal and academic characteristics when investigating changes in graduate student learning experiences during disruptive events like pandemics while providing insights into how different factors can impact academic performance or mentoring interactions within university settings.

3.2.4 Correlation analysis

According to Table 5, the correlation analysis (Kendall's tau-b), there is no significant correlation between changes in book reading quantity and supervisor communication change (correlation coefficient = -0.027, p > .05). However, it can be seen that there is a significant positive correlation between changes in book reading and paper reading (r = 0.231, p < .01). And there is a significant negative correlation between changes in paper reading quantity and supervisor communication change (correlation coefficient = -0.053, p < .01). This suggests that students may reduce their frequency of communication with supervisors when they increase their paper readings. 


Table 5 Correlation analysis among changes in book reading, changes in paper reading, and changes in supervisor communication among graduate students in China (Kendalls tau-b)	
	Variable
	
	1
	2
	3

	1.Changes in book reading	Comment by 3D: space 1. Changes
	Correlation Coefficient
	1
	
	

	
	p-value (two-tailed)
	.
	
	

	
	N
	2298
	
	

	2.Changes in paper reading	Comment by 3D: space 1. Changes
	Correlation Coefficient
	.231**
	1
	

	
	p-value (two-tailed)
	.000
	.
	

	
	N
	2298
	2298
	

	3.Changes in supervisor communication 	Comment by 3D: space 1. Changes
	Correlation Coefficient
	-.027
	-.053**
	1

	
	p-value (two-tailed)
	.129
	.003
	.

	
	N
	2298
	2298
	2298


Notes: ** indicates at the 0.01 level (two-tailed), the correlation is significant.

4. Discussion 

The outbreak of COVID-19 has caused significant disruptions to the education system, including postgraduate students’ academic activities. This study investigated the impact of COVID-19 on postgraduate students in terms of their reading habits and communication with their supervisors. Based on our results, we responded to the three research questions as follows: Based on our results, we responded to the three research questions as follows:
RQ1: The overall profile of postgraduate students showed a decrease in book reading, article reading, and communication with their supervisors after the outbreak compared to before. However, there were slight increases observed for some subgroups such as doctoral students or those who enrolled in 2019.
It has been discovered in our study that pandemics can greatly affect reading habits and communication between postgraduate students and their supervisors. Our current findings align with previous studies which have also found that the pandemic has created various difficulties, including restricted access to resources like libraries and reduced opportunities for face-to-face interactions with instructors. Such challenges have been documented in studies conducted by Sucena et al. (2022) and Wang (2022). The shift towards remote learning and social distancing measures have led to reduced access to physical resources like libraries reducing opportunities for traditional book or paper readings (Betthäuser et al., 2023; Bashir et al., 2021). Several factors could contribute to this phenomenon such as reduced academic pressure leading to psychological stress reduction resulting in lower demands for literature readings (Barbayannis et al.; Yang &Yang 2022); difficulty transitioning from physical books to digital formats (Pressley, 2021); negative psychological impacts like anxiety or depression affecting self-motivation even when using electronic devices for reading purposes (Badahdah et al., 2020); physiological effects like visual fatigue caused by long periods staring at screens while digitally consuming content.
However, based on our study, our findings differ slightly from the results of the 19th National Reading Survey in China, which reported that the number of paper books read per adult national in China increased from 4.70 in 2020 to 4.76 in 2021, while the number of e-books reads per capita also increased slightly from 3.29 in 2020 to 3.30 in 2021(National Library Institute of China, 2022). Our study has identified specific challenges faced by postgraduate students during the pandemic that may have affected their reading habits and communication with supervisors. 
In conclusion, online learning offers new opportunities during current pandemic restrictions but comes with challenges negatively affecting graduate student’s book and paper readings requiring solutions such as providing more extensive e-resources access options reducing workload pressures where possible fees waivers if any so that graduate students can cope better under uncertain times.	Comment by 3D: fee
RQ2: Few significant differences were found between individual student characteristics and changes in reading and reading papers during the pandemic, but significant differences were found between individual student characteristics and changes in supervisor communication.
Our study found older participants who are more than 30-years reported fewer changes in paper readings than younger ones. It suggests that older participants, specifically those over 30 years old, are less likely to change their paper readings compared to younger individuals. This could have important implications in terms of understanding the reading behavior and preferences of different age groups. Similarly, previous studies provide insights into how age can affect various aspects of reading behavior and cognition such as changes in paper readings or differences in online vs offline reading abilities among different age groups (Hannon & Daneman, 2009; Jiang et al., 2021).	Comment by 3D: 30-years old reported
However, our analysis identified significant differences in the changes of supervisor monitoring among graduate students based on various factors such as individual characteristics (gender, age) and learning characteristics (level, form of study). This contradicts that of Azure (2016), who reported there were no significant differences between supervisor supervision attributes based on course, instructor, course structure, gender, and semester. 
Firstly, there was a statistically significant difference in mentor supervision based on gender, with female students receiving less supervision than male students. These findings are similar to previous studies on the gender impact of the pandemic, which have focused on the unequal impact experienced by female researchers and graduate students (Myers et al., 2020; Staniscuaski et al., 2021). Secondly, the age group had a significant impact on changes in mentor supervision, with older graduate students reporting lower levels of supervision compared to younger ones. Moreover, the research found that PhD candidates reported fewer impacts on supervisor monitoring as compared to Master’s degree candidates. The type of study program also played an important role in changes in supervisor monitoring behaviors. Regarding admission year, there were notable differences between graduate students admitted before and after the outbreak occurred (2018 vs 2021; 2019 vs 2020; and 2019 vs 2021). Finally, among disciplinary variables, significant differences were observed between humanities and natural sciences/engineering/medicine as well as social sciences and natural sciences/engineering/medicine regarding changes in mentoring. Similar findings have been found in previous related studies examining the impact of pandemics on research activities across disciplines (Conley & Johnson, 2021; Sohrabi et al., 2021).
These findings suggest that certain factors can impact mentorship communication during disruptive events like pandemics. It is important to consider these factors when interpreting study outcomes across different subgroups within major categories. 
In conclusion, these findings suggest that while the pandemic may have affected all students’ reading habits and paper reading to some extent, the impact on communication with supervisors may have been more influenced by individual factors. These individual factors could include factors such as the student’s personality, learning style, and prior relationship with their supervisor. Understanding these individual differences can help us to provide targeted support and guidance to students during challenging times like the pandemic.
RQ3: There was a positive correlation between changes in book reading amount and paper reading amount during the pandemic period suggesting that those who increased one type of academic material most likely did so for both types together. However, However, a negative correlation was found between changes in paper reading and mentoring by supervisors.
Specifically, the positive correlation between changes in book reading and essay reading during the pandemic suggests that people who increase their reading of one type of academic material are also more likely to read the other. This may be because the fact that the two types of materials are interrelated and complement each other, e.g., books provide background information on a topic, while dissertations provide in-depth analysis. 
On the other hand, the negative correlation found between changes in paper reading and mentoring suggests that increased paper reading during the pandemic may have resulted in less communication or mentoring from mentors. This may be due to the fact that those who read more papers may be more independent in their research and need less guidance from their mentors. Alternatively, pandemic-induced challenges, such as reduced face-to-face communication, may also make it difficult for mentors to provide guidance and direction to students. Reduced academic pressure and difficulty transitioning to digital formats may affect communication effectiveness between mentors and mentees negatively. Negative emotions such as anxiety or depression can lead to avoiding communication with their mentors due to fear of appearing incompetent or vulnerable. Visual fatigue can cause decreased motivation for extended periods of reading or interacting online.

5. Conclusion

In conclusion, this study emphasizes the importance of considering different major categories separately when interpreting study outcomes. It provides insights into how pandemics affect postgraduate students' reading habits and communication with their mentors while identifying several factors that influence these behaviors. Therefore, universities must adapt flexible support measures in response to changing academic environments caused by crises like COVID-19 and investigate further ways of improving mentoring relationships between supervisors and students under such conditions.
In addition to the conclusions presented in the above paper, there are several implications and potential areas of discussion that could be explored further. One implication is that institutions need to consider providing more comprehensive support measures to help students cope with the changing academic environment in a crisis such as COVID-19. This may include providing additional electronic resources or minimizing workload pressures. In addition, institutions may need to provide training or guidance to graduate students on how to effectively transition from physical books to digital formats. 
Another point of discussion is the impact of reduced communication between graduate students and their mentors/professors due to distance constraints or Internet connectivity issues. While virtual learning environment tools hold great promise for improving access to and the quality of mentoring/supervised experiences, even after the pandemic period, institutions must ensure that adequate support structures, such as regular check-ins and opportunities for feedback sessions, are in place. In addition, this study highlights how individual student characteristics, such as gender, age, year of enrollment, and disciplinary group, influence changes in book reading, article reading, and instructor communication during a pandemic. These factors suggest the need for a targeted approach when designing support systems during a disruptive event such as a pandemic. Finally, collaboration between different disciplines can lead to a better understanding of these phenomena, and exploring other sources, such as books, reports, and conference proceedings, can complement research findings. 
Overall, this paper provides insights into how pandemics affect graduate students' reading habits, mentor supervision, and some potential factors influencing graduate student behavior that need to be further investigated through future research, highlighting the importance of considering different broad categories separately when interpreting research findings so that universities can adopt solutions accordingly. We also highlight areas requiring further investigation through future research studies to improve mentoring relationships between supervisors and students under such conditions.
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