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Abstract—The advent of information technology and social media networks has tremendously changed the landscapes of education and learning. This study was conducted to assess medical sciences students’ preferences and usage of information technology and social media networks in learning. The study was an observational cross-sectional questionnaire-based. The questionnaire was completed by 200 students. The response rate was 42.6%. About 93% of the participants used Facebook.    LinkedIn, Myspace, and Researchgate were less commonly used. About 79% of the participants reported using social media networks to communicate with classmates about questions pertaining to course content. About 76% of the participants preferred a blend of online and classroom structure for their lectures. About 64% of the participants believed that online courses were equal to live classroom lectures in regards to their educational values and nearly 70% of the students preferred online examinations. Social media networks might present and excellent opportunities to supplement the curricula, stimulate further discussions, and improve engagement of students in the learning process.           
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I.  Introduction
Information technology has tremendously changed the landscapes of education and learning. Today, computers, laptops, smart phones, iPads, tablets, short text messages, message applications, emails, blogs, library websites, online platforms, e-books and freely available e-courses are popularly used and together with the advent of the social media networks they have changed the way students learn [1, 2]. University students are gaining more and more access to the internet and technology, consequently, their learning preferences are probably changing. As a response, universities and colleges must adjust and adapt accordingly [2-6]. 
Although social media networks are popular in social settings and popularly used by students, however, the literature reported few studies on its use in professional medical educational settings. In a previous study, Hamilton and colleagues assessed the value on online learning and social media in pharmacy education in the United States [2]. They reported high usage of technology for academic activities. In another study, Crain and colleagues investigated the use of Facebook in a pharmacy management and leadership course through a close group on Facebook [7]. The study participants were pharmacy students in their 3rd year. They reported joining the Facebook group for gaining extra credit, opportunities to work with external experts, and learning more about management and leadership. In another study, 2nd year pharmacy students were assigned to an account on Twitter in a pharmacy practice, development, management, and evaluation course and were asked to post a minimum of 10-tweets [8]. Tweets accounted for 2% of the total scores they could gain in the course. Some students reported positive feedback while other reported distraction from the course discussions. The effectiveness of e-learning in medical sciences education was evaluated in a recent systematic review [9]. In this review, e-learning was defined as learning through the internet. Studies reviewed reported significant improvements after using e-learning as measured by skills assessments, post-tests, and Likert ratings of confidence and knowledge [9]. Studies involving medicine and dentistry students reported positive views and appreciation of online learning as well as blended approaches to learning [10-12]. Students often reported increased ease of access, time saving, and positive experiences as advantages of the e-learning approaches [11]. 
Previous studies conducted elsewhere reported the preferences and usage of students of technology and social media networks in learning. Preferences of medical sciences students in the West Bank of Palestine were not reported yet. The aim of this study was to assess medical sciences students’ preferences and usage of information technology and social media networks in learning.     
II. METHODS
A. Study design
This study was an observational cross-sectional questionnaire-based study. 
B. Study particiants 
The target population for this study was students of the different branches of medical sciences in the West Bank of Palestine. A convenience sample was recruited for this study. Potential participants were approached in person and invited to take part in the current study. Participants gave verbal consents before completing the questionnaire. 
C. Study design 
The study tool was modified from a previous study [2]. The questionnaires were hand-delivered to the participants. Participants were asked to provide their demographic and academic details. Characteristics like age, gender, branch of study, and academic year of each participant were collected. Participants were also asked if they possessed a smart phone, used social media networks, have used social media networks to help with learning in their curriculum, the percentage of their classmates they were connected with via social networks, the mode of delivery they prefer for lectures in their curriculum, if they were enrolled in any online courses during their curriculum, if they believed that online courses were equal to live classroom lectures in regards to educational value, the method for testing they preferred within their curriculum, the class structures they preferred within their curriculum, and which technology they used for at least one course or academic activity in the past year. Participants were asked to self-rate their preferences for technology and social networks in learning on a Likert-scale of 1-5 (1 indicated low preference and 5 indicate high preference) for smart phone, iPad/tablet, text messaging, WhatsApp, Snapchat, e-mail, blogs, social networks, library websites, online platforms, paper textbooks, e-books, and freely available e-courses. Similarly, participants were asked to self-rate their usage of technology and social networks in learning on a Likert-scale of 1-5 (1 indicated low usage and 5 indicated high usage) for text messaging, WhatsApp, Snapchat, e-mail, blogs, social networking, library websites, online platforms, paper textbooks, e-books, and freely available e-courses.
D. Statistical analysis

Data were entered into SPSS, v21.0 (IBM, Armonk, NY). Normality of distribution was assessed using the Kolmogorov-Smirnov test for normality. As data were not normally distributed, they were compared using Mann-Whitney U-test or Kruskal-Wallis test as appropriate. Correlation was assessed using the Spearman’s rank coefficient (Spearman’s rho). Statistical significance was considered when the p-value was less than 0.05.    
III. RESULTS
The questionnaire was completed by 200 students of medical sciences. Of all participants, about 39% were pharmacy students. The response rate was 42.6%. The detailed demographic and academic details of the study participants are shown in TABLE I. Data are provided as percentages of the total number of participants. 
Nearly half of the participants were below 20 years old. The majority of the participants (about 89%) were females. The vast majority of the participants had a smart phone and used social media networks. About 93% of the participants used Facebook. However, LinkedIn, Myspace, and Researchgate were less commonly used. About 79% of the participants reported using social media networks to communicate with classmates about questions pertaining to course content. Half of the study participants preferred a sort of e-learning (either live feed or recorded lecture). The majority of the participants reported using smart phone and laptops for at least one course or academic activity during the last year. About 76% of the participants preferred a blend of online and classroom structure for their lectures. About 64% of the participants believed that online courses were equal to live classroom lectures in regards to their educational values. Nearly 70% of the participants preferred online examinations.    
TABLE I.  Demographic characteristics of the study participants
	Characteristic
	%

	Age (years)
	 

	< 20
	48.6

	≥ 20
	51.4

	Gender
	 

	Male
	11.4

	Female
	88.6

	Branch of study
	 

	Pharmacy
	38.6

	Other medical sciences
	61.4

	Academic year
	 

	< 2
	50.0

	≥ 2
	50.0

	Do you have a smart phone?
	 

	Yes
	98.6

	No
	1.4

	Are you using any of the social media networks?
	 

	Yes
	98.6

	No
	1.4

	Which social media network are you using?  (Select all that apply)
	 

	Facebook
	92.9

	Myspace
	2.9

	Twitter
	20.0

	Snapchat
	44.3

	LinkedIn
	1.4

	Instagram
	64.3

	Researchgate
	4.3

	How have you used social media networking websites (i.e., Facebook, MySpace, Twitter, LinkedIn) to help with learning in your curriculum? (Select all that apply)
	 

	Communicate with classmates about questions pertaining to course content
	78.6

	Work on group assignments
	57.1

	Have not used social networking for this
	11.4

	Approximately what percentage of your classmates are you connected with via social networking websites (i.e., Facebook, Myspace, Twitter, LinkedIn)?
	 

	0-25%
	24.3

	26-50%
	21.4

	51-75%
	30.0

	76-100%
	24.3

	Which of the following modes of delivery do you prefer for lectures in your curriculum?
	 

	Classic class lecture
	50.0

	Live feed (streaming) lecture
	21.4

	Recorded lecture (replayable)
	28.6

	Were you enrolled in any online courses during your curriculum?
	 

	Yes
	38.6

	No
	61.4

	Do you believe that online courses are equal to live classroom lectures in regards to educational value?
	 

	Yes
	64.3

	No
	35.7

	Which of the following methods is your preferred method for testing within the curriculum?
	 

	Online examinations
	68.6

	Traditional examinations
	30.0

	Mixture of both
	1.4

	Which of the following class structures do you prefer within the curriculum?
	 

	Online only
	10.0

	Classroom only
	14.3

	Blend of both
	75.7

	Which of the following have you used for at least one course or academic activity in the past year? (Select all that apply)
	 

	Smart phone
	77.1

	Desktop computer
	32.9

	Laptop computer
	72.9

	iPad or tablet
	21.4


  Participants self-rated their preferences for technology and social networks on a Likert-scale of 5. Their ratings are shown in TABLE II. 

TABLE II.  Preferences of students for technology and social networking
	Preference
	Median scorea
	IQRb

	Smart phone
	4
	2

	iPad/tablet
	3
	2

	Text messaging
	2
	2

	WhatsApp
	4
	2

	Snapchat
	2
	1.75

	E-mail
	3
	2

	Blogs
	3
	2

	Social networks (Facebook, Twitter, Instagram)
	4
	1

	Library websites
	4
	1

	Online platforms
	3
	2

	Paper textbooks
	4
	1

	E-books
	4
	2

	Freely available e-courses
	4
	1


a. Scoring 1 indicated low preference and scoring 5 indicated strong preference, b. Interquartile range
Participants showed preferred library websites, social networks, freely available e-courses, paper textbooks, smart phones, and WhatsApp. Snapchat was the least preferred compared to approaches. 
Participants self-rated their usage of technology and social media networks. Their scores are shown in TABLE III. 

TABLE III.  Usage of students of technology and social networks
	Frequency of use
	Median scorea
	IQRb

	Text messaging
	2
	2

	WhatsApp
	3
	2.75

	Snapchat
	1
	1

	E-mail
	2
	2

	Blogs
	2
	2

	Social networks (Facebook, Twitter, Instagram)
	3
	1

	Library websites
	2
	2

	Online platforms
	2
	2

	Paper textbooks
	4
	2

	E-books
	3
	1

	Freely available e-courses
	2
	1


a. Scoring 1 indicated low usage and scoring 5 indicated high usage, b. Interquartile range

Compared to all items, paper textbooks were the most frequently used and Snapchat was the least used. Participants also reported usage of WhatsApp, social networks, and e-books. However, Snapchat was reported to be less frequently used for academic purposes. 
When the preferences and usage scores were correlated, there was a moderate positive correlation with a Spearman’s correlation rho of 0.33 (p = 0.006).   

  TABLE IV shows the association between the demographic and academic variables of the study participants and their preference and usage of technology and social networking. 
Interestingly, students who preferred a blend structure of the class scored high self-reported preference of technology and social networking (p = 0.004). However, the other variables were not statistically significant.     

TABLE IV.  Association between the characteristics of the study participants and the preference and frequency of use scores
	 
	Preference
	Usage

	Variable
	Mean rank
	p
	Mean rank
	p

	Age (years)
	
	
	
	 

	< 20
	34.0
	0.51
	34.0
	0.52

	≥ 20
	36.9
	
	36.9
	

	Gender
	
	
	
	 

	Male
	24.2
	0.068
	38.6
	0.63

	Female
	37.0
	
	35.1
	

	Branch of study 
	
	
	
	 

	Pharmacy
	34.7
	0.78
	36.3
	0.78

	Medical sciences
	36.0
	
	35.0
	

	Academic year
	
	
	
	 

	< 2
	34.5
	0.63
	33.6
	0.39

	≥ 2
	36.5
	
	37.4
	

	Has a smart phone
	
	
	
	 

	Yes
	51.5
	0.54
	35.6
	0.77

	No
	35.3
	
	27.5
	

	Using social media
	
	
	
	 

	Yes
	51.5
	0.54
	35.2
	0.457

	No
	35.3
	
	55.0
	

	Which of the following modes of delivery do you prefer for lectures in your curriculum?
	
	
	
	 

	Classic class lecture
	31.8
	0.25
	36.2
	0.43

	Live feed (streaming) lecture
	39.1
	
	30.2
	

	Recorded lecture (replayable)
	39.3
	
	38.3
	

	Were you enrolled in any online courses during your undergraduate curriculum?
	
	
	
	 

	Yes
	31.5
	0.16
	36.8
	0.66

	No
	38.0
	
	34.7
	

	Do you believe that online courses are equal to live classroom lectures in regards to educational value?
	
	
	
	 

	Yes
	34.5
	0.53
	33.9
	0.35

	No
	37.4
	
	38.3
	

	Which of the following methods is your preferred method for testing within the curriculum?
	
	
	
	 

	Online examinations
	34.6
	0.60
	35.8
	0.90

	Traditional examinations
	38.2
	
	35.2
	

	Mixture of both
	21.0
	
	27.5
	

	Which of the following class structures do you prefer within the curriculum?
	
	
	
	 

	Online only
	30.9
	0.004
	29.2
	0.405

	Classroom only
	18.5
	
	30.9
	

	Blend of both
	39.3
	
	37.2
	


IV. DISCUSSION
In this study, we demonstrate that students of medical sciences are comfortable with and frequently use information technology and social media networks for learning purposes. To the best of our knowledge, this is the first assessment of the use of information technology and social media for learning purposes by students of medical sciences in Palestine. 
Although the sample size used in this study was relatively small [2, 5, 7, 13], however, this convenience sample was representative of the students of medical sciences in Palestine. The sample included participants from both genders, academic year, and fields of study. Females were more represented than males in this sample. This reflects the current situation in medical sciences education in Palestine where females out number males. 
The vast majority of the participants had smart phones and used social media networks. This was in line with what was previously reported for students of medical sciences in the United States [2, 14]. Although we did not include all social media and professional networks, our results indicate that students were more users of social media networks compare to professional networks like LinkedIn and Researchgate. Although about 44% of the participants uses Snapchat, apparently, it was not preferred for learning purposes. This could be attributed to the nature of this social media network. Sharing images might not be appealing to students of medical sciences for learning purposes. 

The majority of students reported using social media networks for communication with their classmates about questions pertaining to course contents. Our results mirrored those reported in previous studies elsewhere [2]. This was not surprising as the majority of students were connected with more than 50% of their classmates through social media networks. This also mirrored other results reported in previous studies elsewhere [2]. 
In this study, students reported to favor a type of e-learning as a mode of delivering lectures. Although half of the students preferred classical direct classroom lecture. Traditionally, lectures were delivered directly in a classroom where a lecturer moderated the delivery of academic materials. Today, many universities use a sort of e-learning synchronically with direct classroom lectures. Interestingly, about 64% of the surveyed students believed that online courses were equal to live classroom lectures in regard to the educational value. Similarly, when they were asked of their preferred method of testing, about 69% preferred online examinations. Again about 76% of the surveyed students preferred blend class structure. Interestingly, those preferring a blend class structure tended to highly rank preference for technology and social networks. Colleges and universities strived to include team-based activities. Flipping to blended class structure might have positive implications on the learning strategy of medical sciences [13, 14]. 
Social media networks, freely available online e-courses, library websites, and paper textbooks were almost preferred equally. Smart phones, WhatsApp, and e-books were also preferred. However, image and video sharing networks like Snapchat were not preferred. This could be attributed to the nature of these applications. About half of the students preferred paper textbooks. This was comparable to that reported in the study of Hamilton and colleagues in the United States [2]. Over the past years, students rely more and more on class notes, slides, and other information resources to prepare for their academic evaluations. The use of e-books has also increased lately. Lecturers and university academicians should take this into consideration. Students may be less inclined to read materials in traditional formats [2]. 
The present study might have provided insights into medical sciences education in Palestine as colleges and universities might need to explore the use of online learning and social media networking in education. Social media networks and e-learning might be integrated with active in-class learning. This might help in achieving improvements in the learning process. Commonly used social media networks might serve as excellent platforms for discussions and engaging students in the learning process.
The results of this study might be interpreted considering the following limitations. First, the sample size was smaller than those used in previous studies conducted elsewhere. Second, the sample used in this study was a convenience sample and the recruitment process was not clustered in many places. Finally, this study was conducted in a cross-sectional design. A longitudinal study could have provided more insight across the years.    
In conclusion, students of medical sciences highly use social media networks and prefer online learning approaches to support their academic success. Social media networks might present and excellent opportunities to supplement the curricula, stimulate further discussions, and improve engagement of students in the learning process. Universities and colleges should consider these opportunities when revising or updating the curricula considering the preference of the learners.   
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