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INTRODUCTION
Considering the immense potential of using newer technologies for learning, the OUSL has proposed alternative strategies to address the persistent challenge of distributing printed course material on time for OUSL learners. Providing course material loaded on a tablet computer was viewed as a viable option as tablet computers are becoming cheaper by the day, harnessing the potential of improving the learning experience and thereby effect institutional change. Incorporation of newer technologies may also have other advantages such as lowering the production and delivery costs of course material. Hence, the Faculty of Health Sciences (FHS) of the OUSL took the initiative to investigate the viability of transforming the existing print course material, and offer it through a mobile learning application for their undergraduates through a research project. It was carried out in three phases:
· Phase I conducted a baseline survey to identify the type of e-technologies available to undergraduates of the FHS, how they access their learning resources and their willingness to use newer technologies for learning at the OUSL.
· Phase II designed and developed a mobile learning application (MLearn) for tablet computers using design-based research. One session each from a course in the BSc Hons in Nursing, Bachelor of Pharmacy Hons (BPharm) and Bachelor of Medical Laboratory Sciences Hons (BMLS) was transformed into digitized content, retaining the original framework and already existing content as these courses were still being offered by the Departments.
· Phase III – was the final Phase of the research project, where the developed mobile application for the tablet computer was evaluated with the real learners to find out the effectiveness of this mobile application for their learning. It is the findings of this phase that will be reported in this paper.
The research questions (RQ) investigated in this study were:
RQ1: How did the undergraduates of the FHS use the mobile application via a tablet computer?
RQ2: What were their reading behaviours?
RQ3: What were their perceptions on using mobile applications for future studies?
THE STUDY
Having conducted the baseline survey in Phase I, the mobile application for a tablet computer was designed and developed by the Centre for Educational Technology and Media (CETMe) using the existing printed course material in Phase II (Jayatilleke, Ranawaka, Wijesekara & Kumarasinhe, 2018). Each session was designed in such a way to make it a stand-alone module to facilitate self-learning via a tablet computer which can be studied offline. This decision was made considering the baseline survey of the undergraduates of the FHS and their past experience of not accessing learning resources through the Internet (Jayatilleke, Wijesekara & Ranawaka, 2017).
The existing print material of the three selected courses were designed as self-instructional material with intermittent activities to facilitate “guided didactic conversation” with text (Holmberg, 1983) and had incorporated features related to adult learning principles which were based on teaching theories, research and practice. These features were retained in the mobile application. However, the content was enriched with additional media affordances to suit the mobile platform and was re-designed as smaller chunks to suit the mobile screen to avoid overload of information based on Sweller’s (2011) cognitive load theory.
Comparative studies have investigated the effects of digital reading (e.g. reading a word or PDF file on screen) with print reading; however, not much research has been carried out to find out learners' reading behaviours and the educational benefits of recent, more flexible visually presented texts (Rha, 2014). Thus, this study will attempt to fill the knowledge gap in the investigations of reading behaviours of undergraduate learners and the educational benefits of mobile learning.
METHODOLOGY
This current study was an exploratory study using a qualitative research design. Data were collected through observations of participants while using the mobile application via a tablet computer and followed by interviews (individual or 2-4 focus-group interviews) to gain insights into using this mobile application for learning. The duration for the whole activity was between 1 to 2 hours. The sample was a purposeful sample, consisting of the undergraduates of the FHS who volunteered to participate in this research study. Since the BSc Hons Nursing programme is conducted in the regional centres, the participants from other regional centres were also encouraged to participate in order to avoid bias in selecting the sample (7 from Colombo, 4 from Kurunegala, 3 from Jaffna, 2 from Matara and 1 from Ratnapura). The Pharmacy and MLS Hons degree programmes are conducted only in Colombo and any volunteer was accommodated. The study was held in the main campus at Nawala. The interview data were thematically analysed using content analysis and triangulated with the observational data.
RESULTS AND DISCUSSION
This section reports on the findings of observations and interviews. All the respondents were reporting similar learning experiences with respect to their usage of mobile application irrespective of the subject content. There were three groups of undergraduates observing three different content via tablet computers. However, their viewpoints were similar with regard to their navigation and reading behaviours. Even though there were only seven undergraduates of the BPharm and BMLS, new information did not emerge indicating that the data saturation point had been reached for this particular sample as there were “no new information or themes are observed in the data” (Guest, Bunce, & Johnson, 2006, p. 59). Therefore, a decision was made not to carry out further sampling.
In total there were 31 undergraduates; 17 from BSc Hons in Nursing; seven from BPharm Hons and seven from BMLS Hons. Table 1 illustrates the demographics of this sample.
The next section will discuss the research questions.
RQ1: How did the undergraduates of the FHS use the mobile application via a tablet computer?
Time taken by the nursing undergraduates range from 10 minutes to 66 minutes, averaging 39 minutes to complete a session. Pharmacy undergraduates have taken from 15 to 75 minutes averaging 45 minutes whereas MLS undergraduates have taken from 13 to 35 minutes averaging 22 minutes to complete one session.
Table 1: Demographics of the participants who participated in this qualitative study (* Missing data)
	
	BSc Hons Nursing
	BPharm Hons
	BMLS Hons

	Gender
	Male
	1
	5
	5

	
	Female
	16
	2
	2

	*Civil Status
	Single
	5
	1
	1

	
	Married
	7
	6
	5

	Employment
	Full-time
	17
	6
	7

	
	Part-time
	-
	
	-

	
	No
	-
	1
	-

	*Ethnicity
	Sinhala
	10
	6
	7

	
	Tamil
	2
	-
	-

	
	Moor/Malay
	-
	1
	-

	*Age
	<24
	-
	-
	-

	
	25-29
	3
	1
	

	
	30-34
	5
	-
	

	
	35-39
	3
	2
	3

	
	40-44
	1
	1
	2

	
	45-49
	-
	2
	1

	
	>50
	-
	1
	1


The observations showed that all the participants used the tablet computer without any difficulty. The majority of them navigated the mobile application in the following manner:
· started the mobile application following in-built instructions and navigated easily
· navigated through “Next” and “Back” buttons displayed on the bottom right hand side and followed the session in a linear fashion
· paid less attention to the bottom left hand buttons (Menu and Notes) and missed them
· majority did not use the learner control panel which was displayed on the top right hand
· difficulty in rotating the tablet computer even with the in-built instructions. 
RQ2: What were their reading behaviours?
Generally, the majority of males navigated quickly using “Next” and “Back” buttons, skipping certain features and did not attempt all the activities. It was observed that a very few have gone through the application thoroughly and attempting most of the designed features.
The following reading behaviours were observed in the majority of undergraduates in the sample:
· missed activities/figures which were designed parallel to the text
· did not attempt all the activities
· some clicked on activities but did not complete them
· a majority skipped an activity if they came across a difficulty
· used figures rather than reading the text
· clicked “Notes” button but did not write notes. Some tried to copy and paste into “Notes” but failed and
· a majority of nursing undergraduates watched the embedded video in the session. 
RQ3: What were their perceptions on using mobile applications for future learning?
Almost all the undergraduates were very enthusiastic and enjoyed the learning experience. Their initial comments were “Excellent”, “Very good”, “Very impressive” etc., indicating their overall satisfaction with the mobile learning.
The main thematic areas emerged through the content analysis of the interview data were
categorized into the following four factors:
· Motivation factors – “Excellent”, “Very  good” indicating their satisfaction towards mobile learning
· Access factors – portable, easy access to content/ updates from anywhere and at any time
· Inherent factors – immediacy, colour, enlarging, highlighting text, taking notes, etc.
· Learning factors
· instant feedback for activities and comparison with experts' opinion,
· different types of questions for learner engagement,
· multimedia for catering to different learning styles (e.g. embedded videos, animations),
· interactive features such as interactive glossary/graphics, 3D animations etc.
· enlarging fonts/figures for clarity and
· preference for linear design sequence of activities.
Even though all commented on the usefulness of this mobile application for learning, six undergraduates preferred to learn from printed course-material. Eye strain, difficulty in using the monitor for a long time, ease of use, preference to have a hard copy for learning were some of the reasons in favour of learning from printed material.
CONCLUSIONS/RECOMMENDATIONS
The summative evaluation of this mobile application shows that all the learners had an enjoyable, rewarding and meaningful learning experience and four factors with respect to mobile learning; motivation, access, inherent and learning factor were identified. Furthermore, the experiences expressed in this study would be useful as baseline data to assess the future changes that may be required in the organizational culture of teaching-learning, if mobile learning integration is mainstreamed at the OUSL.
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