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Introduction

The EU Leonardo Project, Mobile Learning: The Next Generation of Learning, proposes to develop and trial mobile learning (mLearning) courses for current and new mobile handsets. This report presents the findings of a trial from the second phase of this project. The latter section of the report then suggests further recommendations based on these results.

Evaluation methods and procedures

During this trial the Service Layer Technical Snapshot was adapted using Flashlite as the development tool. The course was placed on the phone rather than being downloadable over the web as in the previous trial.  The trial ran in September 2005 during which 21 people from Ericsson completed the course on Sony Ericsson P910i smart phones and filled out post-evaluation forms. 

Results

The evaluation method takes feedback from the overview course under five separate headings. Section 1 gains an understanding of the participant’s personal background. Section 2 then measures the participants’ evaluation of the user-friendliness of m-learning. Section 3 is of particular interest to this study as the technology and methods used to design this m-learning course have resulted with considerable increases in the didactic efficiency perceived by the participants. Section 4 provides further insight into the participants’ evaluation of the technical feasibility of this module; the results from this section again show noticeable increases from previous trials. Finally section 5 presents the results of the cost effectiveness of the course. Part 2 of the evaluation is Ericsson specific, with questions that help to determine on how successful the technical approach providing this course was. 

Throughout the report the results from this trial are compared with a previous mlearning trial performed in Ericsson, Ireland in April 2005. 

Personal Background

As mentioned previously, 21 staff participated in this trial. Sixteen listed their occupation as Teacher/Trainer and five as Manager. The age group of the participants was varied, with all of them having at least one to three years of post-secondary education.   Everyone owned a mobile device with 14% owning two types.

	
	n
	%
	n
	%
	n
	%
	n
	%
	N
	%

	1.Occupation
	Manager
	Non-Technical Employee
	Technical Employee
	Teacher/Trainer
	Other

	
	5
	24
	-
	-
	-
	-
	16
	76
	-
	-

	2.Age Group
	24 or younger
	25-29
	30-40
	41-50
	Over 50

	
	6
	29
	4
	19
	5
	24
	5
	24
	1
	4

	3.Gender
	Male
	Female

	
	11
	52
	
	10
	48
	

	4.Level of Education
	High school Matriculation
	One to three years post secondary
	Four or more years of post-secondary 

	
	-
	-
	2
	10
	
	19
	90%
	

	5.Mobile Device Ownership
	Mobile Phone
	PDA 
	Both
	

	
	18
	86
	-
	-
	3
	14
	


Student User-Friendliness 

The results from this section of the questionnaire show that the participants were positive about the user-friendliness of the mobile devices and mlearning in general. 

Students were asked if it was easy to use the equipment in this mobile learning course. The response was very satisfactory with 100% in agreement up from 79% in the previous survey in April 2005 [1].  Circa 75% of the current respondents took part in the April 2005 survey.  

The next question asked if the mobile learning experience was fun. 80% of participants agreed with 10% stating they were uncertain and a further 10% disagreeing.  This was a vast improvement on the previous survey, which indicated that 16% of the participants disagreed or strongly disagreed with this statement and also included 26% who were uncertain. 

The next question asks, “According to my experience I would take another mobile learning course if relevant to my learning needs”. 80% of the participants were in agreement with this statement. 10% of the responses were uncertain about this statement and a further 10% disagreed

“ I think mobile learning works well but maybe is not enough just on its own.”

The participants are then asked, “I would recommend mobile learning as a method of study to others”. 76% responded positively, 14% were uncertain and 10% disagreed.  Again this is an improvement on the previous survey in which 21% disagreed and 42% were uncertain.  This could indicate that the participants are gaining confidence with mLearning..

The main advantage to mLearning is the ability for ‘any-time, any-place’ learning. 90% of the participants in this trial studied the course at the office or work, this was due to the availability of the test mobile devices. However, 10% took the opportunity to test the course while travelling.  This enhanced the mobility test of the survey.

“Much improved on previous experience, further developments on accessibility and interactivity could be useful.”
	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	
	Strongly Agree
	Agree
	Uncertain
	Disagree
	Strongly Disagree

	6.Easy to use equipment
	13
	62
	8
	38
	-
	-
	-
	-
	-
	-

	7.M-Learning experience was fun
	3
	14
	14
	66
	2
	10
	2
	10
	-
	-

	8.I would take another m-learning course
	6
	28
	11
	52
	2
	10
	2
	10
	-
	-

	
	9.I would recommend m-learning
	7
	33
	9
	43
	3
	14
	2
	10
	-
	-

	10.Where did you study m-learning course?
	At Home
	At work or office
	While Travelling
	Other
	

	
	-
	-
	19
	90
	2
	10
	-
	-
	-
	-


Didactic Efficiency

The next section of the questionnaire sought to gauge how the participants viewed the didactical and educational benefits of mLearning. The answers to this section help establish the attitudes of the participants to mLearning and determine how well this particular trial met some of the essential requirements of an educational setting such as communication and easy access to course material.

62% of the participants agreed that mLearning increases the quality of eLearning, which is a solid increase on 47% in agreement following the previous survey. 10% were in disagreement in comparison to 37% previously with 28% uncertain increasing from 16%.  The trend is towards acceptance that mLearning increases the quality of elearning as participants move from uncertainty to acceptance and from disagreement to uncertainty.

“Maybe not quality but certainly increases the opportunity!.”

“The material was factually correct and well presented”

71% of respondents agreed that learning objectives can be met by mlearning as against 53% in the previous survey.  10% are in disagreement with 19% being uncertain which is a considerable reduction on 36% being uncertain previously.

95% of the participants agree that access to the course content was easy, up from 63% with only 5% being uncertain.  This result may confirm the decision to develop the course so that it could sit on the phone rather than downloading the content from a web link.

The next two questions measure the ease of communication, between student and tutor and between students themselves. There were a large percentage of uncertain and not applicable answers given by the participants in reply to these questions. 

“Probably depends on the implementation.”

The course was developed without reference to any communication functionality contained on the P910i.  However, 38% of participants answered positively to the question ‘Mobile learning is convenient for communications with other course students’ indicating possibly that the communication functionality should be built into any new module development.

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	
	Strongly Agree
	Agree
	Uncertain
	Disagree
	Strongly Disagree

	11.M-learning increases the quality of e-learning
	2
	10
	11
	52
	6
	28
	2
	10
	-
	-

	12.Learning objectives can be met by m-learning
	2
	10
	13
	61
	4
	19
	1
	5
	1
	5

	13.Accessing course content was easy
	9
	43
	11
	52
	1
	5
	-
	-
	-
	-

	
	14.Communication with tutor was easy
	1
	5
	2
	10
	9
	43
	1
	5
	Not Applicable

	
	
	
	
	
	
	
	
	
	8
	37

	15.M-Learning is convenient for communication with other course students
	1
	5
	7
	33
	8
	37
	2
	10
	Not Applicable

	
	
	
	
	
	
	
	
	
	3
	14


Technical Feasibility

The technical feasibility of mLearning is very important, indeed the interface limitations such as screen size and keyboard can often lead to negative mLearning experiences. Over the last few years there have been huge breakthroughs in mobile devices including improved displays that allow for more intuitive Graphical User Interfaces requiring less user interaction.  Also the introduction of Flashlite, which enables the development of graphics for mobile devices, enhances the development possibilities.

The first question in this section measures how the participants felt navigating through the course. A significant increase can be seen from the previous trial with 86% of the participants agreeing that navigation through the course was easy [1]. This in an increase of 18% and confirms that the technical decisions made on how to pesent the course have led to an improved mLearning solution. However, 14% of respondent disagreed.  

“No chapter headings – only forward and back”

This highlights the need to ensure the courseware meets the highest development standards.

“Maybe more graphics”.
As with previous trials the participants are all in agreement that, for effective m-learning graphics and illustrations, are essential [1]. Participants often expect multi-media to be integrated into eLearning and hence into mLearning also. Further research into design of graphics and multimedia for mobile devices is critical.

Feedback and assessment is an essential part of the learning process and any new learning environment must incorporate an adequate feedback and assessment procedure. 81% of the participants agree that the evaluation and questioning from this course was effective, which is a satisfactory result. However, this is a decrease of 3% of the previous trail [1]. The results in this question might suggest more careful selection of the type of feedback and assessment tools used in mLearning courses. 

“The quiz was good – the course was easy to follow”
	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	
	Strongly Agree
	Agree
	Uncertain
	Disagree
	Strongly Disagree

	16. Navigation through m-learning course was easy
	10
	48
	8
	38
	-
	-
	3
	14
	-
	-

	17. Graphics and illustrations are necessary for effective m-learning
	12
	57
	9
	43
	-
	-
	-
	-
	-
	-

	18. Evaluation and questioning in the course was effective
	7
	33
	10
	48
	2
	10
	2
	10
	-
	-

	
	
	
	
	
	
	
	
	
	
	


Cost Effectiveness

As mentioned previously the main advantage to mLearning is the ability to gain access to learning anywhere and anytime. 90% of the participants agreed that m-learning increases access to education and training, which is a decrease of 10% in the previous trial [1]. This may indicate the participants are becoming more sophisticated in their view of mLearning, that is it is less of a novelty. 

“mlearning should not be simply a case of putting course content on a Smartphone.  It should mean a more collaborative learning environment where devices/students can interact freely with each other in order to collaboratively reach education goals.”

As this was a trial study, the participants were unaware of the actual costs related to completing the course. Therefore 33% of the participants thought the questions about cost were not applicable and 38% were uncertain.   An even greater percentage (52%) were uncertain as to the costs of contacting the tutor with 38% stating that the question was not applicable.  This could be because the course was designed without reference to contacting the tutor.

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	
	Strongly Agree
	Agree
	Uncertain
	Disagree
	Strongly Disagree

	19. mLearning increases access to education and training
	8
	38
	11
	52
	2
	10
	-
	-
	-
	-

	20. The cost of accessing the mobile course materials was acceptable
	4
	19
	2
	10
	8
	38
	-
	-
	Not Applicable

	
	
	
	
	
	
	
	
	
	7
	33

	21. The cost of communicating with the tutor and other students was acceptable
	-
	-
	2
	10
	11
	52
	-
	-
	Not Applicable

	
	
	
	
	
	
	
	
	
	8
	38


Part 2 (Ericsson Questions)

This section of the report evaluates Ericsson specific questions regarding technical and design decisions made to provide the mLearning course. All of the participants taking this course have a technical background and their opinion on these decisions is considered very valuable. 

90% of the respondents agreed that accessing and reading text on the smartphone functioned well.  This confirms the design decisions taken when developing the course.

“Nice to read and access than expected.”

However, 81% agreed that accessing and perceiving graphical materials functioned well.  Even though this is a very positive result, it is lower than that for accessing and reading text.  The course contained approximately 10 graphics over 86 screens.  This many indicate that more graphics are required to hold the interest of the student.

When answering the question “Overall, how do you view the always online mobile environment compared with PC access and applications in studying this course?” only 24% of participants where positive, 33% were uncertain, 19% disagreed and 19% felt the question was not applicable.  It would still appear that if a PC is available, then it is the preferred choice to access learning material.

“I think mobile learning works well but maybe not enough just on its own.”

57% of participants said they would find it acceptable to study this course with mobile access only.  Even though this is a positive response, it probably indicates that there may be limitations on the amount of information it is acceptable to study on a mobile device.

“The equipment functioned well.  I believe the course content should be high level and short.  Long periods of time accessing a smartphone can become tiresome and less productive over time”

The always online mobile access to the course as an addition to access on standard PC equipment increases the flexibility of elearning was viewed positively by the participants with 86% answering positively.

“Very good application – mobile eLearning – very easy to use and understand.”

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	
	Strongly Agree
	Agree
	Uncertain
	Disagree
	Strongly Disagree

	22. Accessing and reading text on the smartphone functioned well?
	9
	42
	10
	48
	-
	-
	2
	10
	-
	-

	23. Accessing and perceiving graphical materials functioned well?
	3
	14
	14
	67
	3
	14
	1
	5
	-
	-

	24. Overall, how do you view the always online mobile environment compared with PC access and applications in studying this course?
	1
	5
	4
	19
	7
	33
	4
	19
	Not Applicable

4
	Not Applicable

19

	25Would you find it acceptable to stdy this course with mobile access only?
	1
	5
	11
	52
	3
	14
	2
	10
	1

Not applicable

3
	5

Not applicable

14



	26. Always online mobile access to the course as an addition to access on standard PC equipment increases the flexibility of elearning.
	5
	24
	13
	62
	2
	10
	-
	-
	Not applicable

1
	Not applicable

5




Suggestions for course design 

Bearing in mind all the comments captured during the questionnaire phase of this report, which suggest that mLearning is suitable for short bursts of information at a high level and that it should contain appropriate graphical presentations, the following comments must also be noted.

“An index would have been helpful.  Go to page x feature would have been useful.”

“Good but would probably include a contents page so users could exit after a section and not have to pick back through every page to go to where they were”

“Some of the help screens did not match with the diagrams that they were linked from.”

“Text was very clear.  Quiz was great but crashed at end.  More diagrams and interactivity if possible please.”

“The course was Java.  This is better than the previous session I tried.  The content should be checked and edited.  Some of the text didn’t fit the pages very well.  Some text was too small (some of the diagrams were unreadable (p40).  I’m not sure if I would prefer a scroller function over the page forward/backwards.  Could it be possible to link direct to web sites?”

“Equipment locked a couple of times, reasonably easy to use”

“The package was good – a couple of other points – is it possible to resume a session where it left off and the test function just ended with no means of going back to a menu”

 “More graphics, but overall quite good.”

“Good for short burst of information”

“Some of the text has different text formats. Some of the graphics did not show up properly”.

Is it possible to turn the images and text on the side – like widescreen?”

“The quiz was good – the course was easy to follow”.
No comments were made on screen size – they may be because the course was developed for the P910i Sony Ericsson Smartphone.  It may also be because the information was designed on a screen by screen basis which required no scrolling.

These comments suggest an audience comfortable with the idea of mLearning with a need to see improvements in courseware development and presentation.

Conclusions

The group who trialled the course over the P910i Sony Ericsson Smartphone all work in training in Ericsson Education in Ireland.  A combination of the first trail [1], internal presentations on mobile learning within Ericsson Education and the holding of a conference on mobile learning in the Education Centre in Ireland,  has ensured the staff of EE Ireland has become familiar with the concept.  Circa 75% of the participants in the second trial were participants in the first.  

Consequently, mobile learning has become familiar.  It is viewed as being an exciting new development on one hand and an accepted delivery platform on the other.  According to Brown and Van der Merwe  [2].  The generation born 1982 + to them . . 

•TV is nothing new

•Yuppies and hippies – unknown or prehistoric

•All petrol is unleaded 

•Ctrl + Alt + Del is almost like A,B,C … 

•A journey begins with a single click 

On an informal basis this is reflected in the acceptance levels of mobile learning within Ericsson Education Ireland.

As a result, there is a progression past whether mobile learning will work or not to development, design and presentation issues for course content for mobile devices.
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