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Abstract

The present study seeks to shed some light on a workable model of George’s rapid prototype (2000) for the use and development of a mobile application for learning through an e-portfolio. In particular, this application focuses on sharing various types of artifacts, reflective journal writing and learning experiences between students and their peers in a more convenient way via mobile devices such as iPhones, iPads or Android-based smart devices. This study explores the prototype development and implementation phases of mobile accessibility on an e-Portfolio service available to the institutional community. Initially, a needs analysis of the end-users was conducted to best determine the preferences and styles of interactivity that they might expect using mobile applications. Clearly, this consideration will provide the platform with added value for the students and the lecturer alike. The resulting platform will enrich the learning and teaching experiences, as well as realising the true unleashed potential of communicating and sharing via the mobile approach. Given that the use of mobile devices for educational purposes is currently ubiquitous, the current effort illustrates best how such tools might be used to support teaching and learning processes.
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Introduction

In this era of technology, many academics in Malaysian higher education institutions (HEIs) have started to integrate information and communication technology or ICT, into their classrooms. This technology includes the use of mobile platforms and allows for flexibility in the learning and teaching process, both inside and outside of classrooms.

The term “mobile learning” can be defined as any sort of learning that happens when the learner is not at a fixed, predetermined location or learning that happens when the learner takes advantage of the learning opportunities offered by mobile technologies (Wikipedia, 2010).


It seems timely that mobile learning is used as a part of the learning and teaching process in higher education in Malaysia. In line with the country’s aspirations to become a developed, prosperous and competitive nation with first-class human capital, a document titled ‘The National Higher Education Strategic Plan’ (NHESP or the Malay Acronym PSPTN) was introduced by the Ministry of Higher Education (MOHE) in 2007. As stated in the NHESP (2007–2010), the transformation of higher education focuses on the development of holistic Malaysians who are intellectually creative, innovative, adaptable and capable of critical thinking. In this National Higher Education Strategic Plan, the Malaysian Ministry of Higher Education has delineated seven strategic thrusts that include “improving the quality of teaching and learning”, which is thrust number 2 (Malaysian Ministry of Higher Education, 2007). Thus, the integration of technology, including mobile learning, enhances the quality of teaching and learning in Malaysian HEIs.


Problem Statement

Realising the need to offer mobile access to e-portfolio materials is a main motivating factor behind this research. The existing scenario clearly illustrates this need, wherein the utilisation of mobile devices among educators and students is currently increasing exponentially and will continue to do so in the years to come. The mobile accessibility of the e-portfolio, in this respect, is necessary, or the potential use of technology cannot be made beneficial, especially in regard to academic and education – the two areas always neglected by modernity and technology.


Research Objective

The main objective of this study is to develop a mobile application for an e-portfolio, using George’s instructional design model (2000) for the step-by-step design of a rapid prototype. This mobile e-portfolio service will be made available to end-users, mainly university students and academics.

The above endeavour entails executing sub-objectives in the following stages:


	Accessing needs and content – analysing needs from development and identifying the nature of the content in detail.

	Setting objectives – detailing the development objectives and identifying how each of the objectives can be achieved in this research.

	Designing – constructing a prototype through programming, debugging, sketching storyboards and designing an accurate user interface.

	Research – utilising the prototype and performing continuous evaluation.

	System installation and maintenance – installing the prototype through proper channels—in this case, releasing the application to appropriate vendors (e.g. the Apple store and Google Play) for commercial purposes.
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Figure 1: Rapid Prototype ID Model.




The model (as illustrated in Figure 1) allows for better communication between the designer and users right from the beginning. The feedbacks given by the users can be implemented at the earliest stages of the development of any prototype. This non-linear approach affords greater flexibility in detecting any drawbacks and defects that exist in the development stages. It is, however, appropriate to apply this model only in situations where time and costs are crucial factors (Wikibooks, 2014).


Literature Review


Mobile Learning

The notion of mobile learning as similar to other technology-based learning facilities can be attributed theoretically to various learning frameworks, including the behaviorist (Skinner, 1968), constructivist (Bruner, 1966), situated (Brown, Collins and Duguid, 1989), collaborative (Vygotsky, 1978), informal and lifelong (Eraut, 2000) models, as can the use of technology to provide teaching and learning support.


In the Malaysian scenario, based on a 2010 Malaysian Communications and Multimedia Commission (MCMC) Report, it is found that 91% of the population of 27 million subscribe to mobile phone services, compared to only 17% who subscribe to fixed lines (Universiti Kebangsaan Malaysia and Ministry of Higher Education, 2013). As such, in terms of mobile penetration in Southeast Asia, Malaysia falls second, behind Singapore (Zoraini Wati, Chng and Norziati, 2009). Together with the advent of wireless technologies and the sophisticated development of communications, the use of mobile devices has become the current trend in the learning and teaching process in classrooms. These developments have prompted academicians and researchers alike to take a pedagogical view toward developing educational applications for mobile devices to enhance teaching and learning among students. A growing body of literature has focused on several issues related to mobile learning, such as the development of mobile learning systems to enhance student learning (Chen and Hsu, 2008; Chen, Kao and Sheru, 2003; Ketamo 2003) and the effectiveness of mobile learning (Al-Fahad, 2009; Baya’a and Daher 2009; Evans, 2008; Lu 2008; Thornton and Houser 2005).

In addition, strong evidence supports the effectiveness of mobile technology in a wide range of activities for learners of all ages (Thornton and Houser, 2004; Colella, 2000; Proctor and Burton, 2003; Colley and Stead 2003). Other studies related to establishing a mobile learning foundation have focused on students’ perceptions and attitudes regarding the use of this type of technology. The findings of these studies have revealed that the integration of mobile learning into classrooms generates strong positive interest among students (Rogers et al., 2010; Al Fahad, 2009; Wang et al., 2009; Cavus and Uzunboylu, 2009; Uzunboylu et al., 2009; Clarke et al., 2008). Furthermore, studies have indicated that students greatly enjoy learning via mobile devices (Rogers et al., 2010; Shih et al., 2010; Clarke et al., 2008) and they perceive themselves to be competent and at ease when using mobile devices in performing learning assignments (Guenther et al., 2008; Hsu et al., 2008). Moreover, in terms of learning flexibility and portability, the learners perceive convenience when using the mobile applications and tools (Al Fahad, 2009; Clarke et al., 2008; Cavus and Ibrahim, 2009).


E-portfolio

E-portfolios have long been used to compile students’ works, which may consist of information about their assignments, artifacts, learning experiences, views and reflections on the enrolled courses. Later, the students can share, demonstrate and showcase this information with others, particularly their instructors and peers (Barrett, 2006). Applying a mobile approach in using an e-portfolio provides a more flexible learning solution and conforms to a notion of a “just in time, just enough and just for me” learning mode.

The increase in the use of mobile devices necessitates reexamination of the e-portfolio as a platform for learning. The e-portfolio systems that are equipped with mobile applications include PebblePad, PortfolioUP for Mahara, iPortfolio mobile Curtin University and Epsilen mobile (Barrett, 2012). In a mobile e-portfolio environment, Barrett posits that there are three application phases: planning, doing and reflecting. Most of the time, software used in performing these three cycles is segregated in nature. Cotterill et al. (2006) highlight how the challenges in producing a single system that combines all the three functionalities are very intricate. These challenges include the needs to support multiple platforms, match technology with pedagogy, use menus that have tick-box and pull-down styles and integrate multimedia features.

Education has embraced new mobile technology in the teaching and learning process. This notion is obvious as smartphones become more ubiquitous and equipped with enhanced capabilities for meeting today’s demands. Hence, academic staff and researchers must examine the latest techniques to incorporate the functions of mobile phones into the educational lives of their learners.


iCollect Mobile Application

iCollect is able to accommodate “just in time, just enough, and just for me” learning. In iCollect, the portfolio can be composed and edited using a mobile device on the two known platforms (iOS and Android) via an intuitive mobile graphical user interface. This implementation provides ease and simplicity to the students or the users at large in working with their portfolios. The app is also equipped with several additional features, such as bilingual capabilities (Arabic and English) and interface, and an integrated dictionary and translator tools. Additionally, not only can the app be utilised for formative assessment, as any other e-portfolios are, it can also be used as a self-advertisement tool in the form of a business card for the user.


Needs Analysis

Quantitative data collection procedures were applied during the period of this research. A sample of 38 university students (28 = males, 10 = females) studying Arabic language in the department of Arabic Language and Literature, International Islamic University Malaysia, participated. The demographic details are tabulated in Table 1.


Table 1: Demographic information of the subjects



	
	Male
	%
	Female
	%



	Year 2
	26
	68.4
	6
	15.8



	Year 3 & 4
	2
	5.3
	4
	10.5



	Total
	28
	73.7
	10
	26.3




The students were asked if they subscribed to any social networks such as Facebook, Twitter and others. The results revealed that the majority of them (97.4%) subscribed to these networks. Facebook was the most used (100%), followed by Twitter (32.4%) and others (13%). Familiarity with these networks may have a bearing on the features that the students would prefer on iCollect.

The same students were asked to use the web-based iCollect. They were then asked to rank the functional tools according to their preferences. A lower number corresponded to higher rank. Their responses are displayed in Table 2.


Table 2: Overall feedback on web-based portfolio (iCollect)
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Table 2 shows that the most popular feature of the web-based iCollect was ‘Profile’, and the least was ‘Questions’. They also suggested that the functional tools should be maintained or changed with minor modifications if the service is to be accessed using mobile devices. The results of the open-ended questions revealed the following outcomes:


	Having a profile, providing detailed presentation, writing journals and sharing artifacts are the most favorable functional tools.

	The e-portfolio should utilise the potentials of social networking in enhancing learning through sharing and collaborating.

	The portfolio should also be able to cater to the integration of Web 2.0 tools, such as Google drive, Twitter, YouTube, etc.

	There is a need to include language-learning tools, such as a dictionary and a translator.

	The developed application should be conveniently accessible through both desktop and mobile, as the use of mobile devices (smartphone and tablets) is currently increasing.

	The interface of the developed application should also be optimized for user friendliness.


Objectives

The objectives of the development are outlined in the following goals:


	To access the functionalities needed in learning using the current designated e-portfolio website.

	To design and develop a mobile interface on this e-portfolio website.

	To design and develop a mobile interface for updating artifacts and communicating using the integrated communication tools on the website.


Design and Utilisation

In an education environment, e-portfolios have been generally known as electronic-based tools that are used to share various types of artifacts, reflective journal writing, and learning experiences between the students and their peers. The iCollect platform presented in this paper is a mobile-based iCollect implementation. To support its usage and provide for the needs of its users, our iCollect software is equipped with up-to-date features, such as social networking and web 2. 0 tool storage.

There are five main sections in iCollect; Profile, Journal, Artifacts, Networking, and Language Tools. These, along with their sub-features, are shown in Table 3.


Table 3: Sub-features under each section of iCollect



	Profile
	Journal
	Artifacts
	Networking
	Language tools



	
	Profile photo

	Profile biodata


	
	Pages entries (Web 2.0 tools)

	Shared pages

	Journal entries


	
	Pictures

	Audio files

	Video files

	Other formats


	
	Friends

	Find Friends

	Groups

	Inbox messages

	Events


	
	Dictionary

	Translator






Through the Student Profile section, users can update their profile information directly. In the Artifacts section, users can access and upload photos, videos and files, including their descriptions, to her/his portfolio. Then, in the Networking section, a user can request to become friends with another user, and he/she can also approve a friendship request from another user. The inbox messaging function enables the users to exchange messages with one another. Furthermore, integration with popular Web 2.0 tools such as Twitter and Google Drive is provided in the Journal function. The students’ learning journals and collections of shared pages are also available in this section. In the Learning Tools section, integration to Google Translate functionality and other available dictionary services are made available to the students for easy access to those services.

The bilingual interface of the integrated menu in iCollect has been designed to the expectations to of students with Islamic and Arabic backgrounds. This design would remove some hindrances that may intimidate those users and prevent them from using the mobile app or technology as a whole. Some screenshots of iCollect demonstrating these functionalities are showcased in Figure 2.
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Figure 2: (in clockwise view) Dashboard, bilingual interface, Twitter feeds, Google Drive document, Google Book item and dictionary tool.




The discussion between the user and the developer has been continuously organised to establish the workability of the functionalities stated above. There are many issues that must resolved, which have developed though iterative experimentation and testing. These considerations include user interface friendliness, functionality of the tools, social networking elements and numerous minor bugs found during the debugging process. Furthermore, a user acceptance test (UAT) was also conducted to test the workability and usefulness of the mobile app by a group of targeted users consisting of four lecturers and seven students. The UAT employed detailed procedures for testing and evaluation. The suggested views and outcomes of UAT were then taken into consideration for the overall enhancement of the app. Figure 3 below shows the detailed list of items found in the UAT, grouped according to modules. Overall, the UAT results indicated that most of the modules and sub-modules tested in the app are acceptable. There were, however, minor issues related to the profile’s contact information and peer sharing pages. The developer has rectified both of these issues accordingly.
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Figure 3: Modules and sub-modules of iCollect UAT.





System Installation and Maintenance

The designated mobile application is planned to be available on both the Apple Store and Google Play (Android). It then can be downloaded by the end-users at their convenience via their individual smartphones, and users can access their e-portfolio service at any time or place. For maintenance of the app, the developer will commit to regular updates. These updates can be deployed through the developer’s account in both stores. Thus, through this process, students will automatically experience the latest version of the app.


Discussion

The need to build a bridge between technological innovations and the needs and preferences of learners persistently encourages the use of a targeted innovative tool that can trigger learning attainment, engagement, and motivation (Muhammad Sabri and Nor Aziah, 2011; Kinzie et al., 2002; Lee, 2012). In the present review, the learners’ preferences are captured from the results, indicating the crucial role of some iCollect functions. These include the Profile, Journal, Dashboard, Portfolio and Main Interface sections. Having experimented with iCollect, these are the most-used functions among the learners and are equipped with a less complicated user interface for familiarity reasons. Other than familiarity, these sections are also considered places for initiating good interactions with peers and friends during the learning process. Furthermore, the integrated language learning tools (dictionary and translator tools) requested by the learners have also been taken into account via the integration of Bing Translation and a bilingual dictionary.

The step-by-step development of mobile iCollect via a rapid prototype model implies the necessity of harmonious integration between the aspects of technology and pedagogical/andragogical principles. This integration ensures that the learning outcomes can be made achievable and the process of teaching and learning can be carried out in a seamless and effective manner (Siemens, 2002; Kurtus, 2000). It is anticipated that the existing mobile iCollect will be characterised not only as a user-friendly tool but a tool that can also provide a spectrum of learning experiences from which the learners can benefit. In fact, the issue is very much needed by learners with backgrounds from Arabic and Islamic-based studies.


Conclusion

A workable e-portfolio is very pertinent to the teaching and learning processes. In addition to serving as an additional dimension of learning for the students, it also reflects a method of assessing them in formative way from the first day of the academic semester. The lack of Arabic and Islamic-oriented tools used in the technology-assisted learning and teaching environment justifies the development of the current mobile iCollect application. Hopefully, it will contribute significantly towards making the teaching and learning process not only efficient and effective but engaging and enjoyable to the students.
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Abstract

This study aimed at investigating the washback effect of university-level final examinations on Iranian distance learners’ study methods and content. Furthermore, the differences between male and female students and between humanities and science students with regard to the washback effect were studied. Using a questionnaire and an interview, both quantitative and qualitative data were collected. The results showed that the students were influenced by the final exams. The exams were important to them and significantly influenced the content and methods of their studying. Furthermore, there were significant differences between different groups of students regarding the washback effect of the exams. Several implications and directions for further research emerged from this study.

Keywords: washback, study method, study content


Introduction

Testing has always been a crucial aspect of education. That is why evaluation is one of the necessary modules of each curriculum development program. According to Alderson and Wall (1993), it is a common belief that testing affects teaching and learning. The way in which examinations influence teaching and learning is commonly described as washback or backwash. Some writers use the term ‘washback’, whereas others prefer ‘backwash’ to describe the effects or influences of tests or examinations (Pan, 2009).

Research findings (e.g., Wall and Alderson 1993; Alderson and Hamp-Lyons, 1996) have suggested that the washback phenomenon exists but is too complicated to be considered in simple experimental designs. A test can affect the perceptions and attitudes of participants such as teachers and learners. These perceptions may then influence the work that the participants do, which, in turn, forms the learning outcomes.


Scholars have approached the washback issue from different perspectives (Luxia, 2005). According to Cheng and Curtis (2004), there are at least two major types or areas of washback or backwash studies.

The first type is related to traditional, multiple-choice, large-scale tests, which have had a primarily negative influence on the quality of teaching and learning (Madaus and Kellaghan, 1992; Nolan, Haladyna and Haas, 1992, all cited in Cheng and Curtis, 2004; Shepard (1990). Studies in which a specific test or examination has been modified and improved upon (e.g., performance-based assessment) to exert a positive influence on teaching and learning (Linn and Herman, 1997; Sanders and Horn, 1995, both cited in Cheng and Curtis, 2004; Wesdorp, 1982) found little washback effect from the introduction of multiple-choice tests into the assessment of language education, whereas Smith (1991) and Shohamy (1993, as cited in Luxia, 2005) observed an alignment of testing and teaching, such as teaching to the content and format of the tests.

The second type of study, however, based on Cheng and Curtis (2004) and Luxia (2005), has shown washback to have a positive, a negative or no influence on teaching and learning. Furthermore, many of those studies focused on understanding the mechanism of how washback or backwash is used to change teaching and learning (Cheng, 1998; Wall, 1999, as cited in Cheng and Curtis, 2004).

It is claimed that different factors play pivotal roles in the way high-stakes tests affect education (Alderson and Hamp-Lyons, 1996). What remains an open question, however, is specifying theses factors that have the potential to moderate the backwash effects of tests (Razavipour, Riazi and Rashidi, 2011).

Considering the main focus of the present study, it is necessary to mention that in Iran, Payame Noor University (PNU) is the only distance education university and the largest state university, with more than one million students at different levels. It is worth mentioning that PNU’s final examinations are achievement tests, but because of the large population of examinees (hundreds of thousands) and because these examinations can influence the students’ academic careers, they can be considered high-stakes tests. These tests are constructed and administered at the end of each semester by the central organisation of the university. Therefore, studying the washback effect of these tests on students is an original study that can have extensive implications for the educational context of the biggest university in Iran and one of the biggest universities in the world.

Despite PNU’s size and prominence, there have been a limited number of studies on the educational system of this university. Shahbazi and Nikkar (2012: 160) reported that one of the disadvantages of the educational system of this university was reported to be “the difficult final examinations” and the “unacceptable assessment of the students’ knowledge by the scores attained through the final exams”.

In another study, Khatibi (2013) examined the relationship between PNU services and its students’ satisfaction. The findings revealed that the lowest rate of dissatisfaction belonged to the final exams at the university.

Based on the aforementioned issues, this study addressed the following research questions:


	Do PNU’s final exams have any significant washback effect on the students’ study methods?

	Are there any significant differences between different groups of students (gender, fields of study) with regard to the washback effect of the final exams on their study methods?

	Do PNU’s final exams have a washback effect on the students’ study content?

	Are there any significant differences between different groups of students (gender, fields of study) regarding the influence of final exams on their study content?


Based on the research questions, four null hypotheses were suggested.


Methodology


Setting

Payame Noor University is a distance learning university in Iran that has branches all over the country. It has more than 800 thousand undergraduate, graduate and post-graduate students, although only undergraduate students were considered in the present study. Based on the information issued by the university, the number of female students is twice as the number of male students. The classes are not obligatory to attend, and the number of classes is approximately one third or even one fourth the number of classes in normal universities. In addition, regardless of the branch the students attend, they all receive the same final exams at the end of the semester. The questions of the exams are developed by professors and instructors chosen based on their experience and the quality of their questions. All students, regardless of the branch where they study, have the same textbook. The amount of material covered in one semester is determined by the central organisation of the university. The students are free to attend or not to attend the limited number of their classes; however, they must attend the exams at end of the term to be able to pass their courses. Another important point is that almost all exams are in a multiple-choice format, and after being administered, the papers go to specific headquarters to get scored. Therefore, teachers do not have a part in the scoring system. There are some exceptional courses in each field in which the exam is comprised of essay questions. One example is the writing course for students who are studying English as a foreign language. In their advanced writing course, they have to write three paragraphs, and the papers are scored by the teacher, who facilitated six sessions of class during the semester. Finally, it is worth mentioning that students pay for their courses, although the cost is not as high as courses at private universities.


Participants

A total of 522 (72.6% females and 27.4% males) students in different fields at PNU (54.2% humanities and 45.8% sciences) participated in the study. These students were studying in 5 different provinces of Iran and they were from the northwest, the northeast, the west, and the centre of the country, which are the most densely populated areas. Therefore, they were selected based on the number of students and their availability. Based on the biodata that were collected by the questions at the beginning of the questionnaire and to have more control over the participants’ fields of study, participants were divided into two general groups, humanities and sciences. This was done because it was impossible to concentrate on all the different fields of study. It is worth mentioning that the number of female students studying at Payame Noor University is almost twice the number of males. In addition, the students studying humanities (283, 54.2%) outnumbered the science students (239, 45.8%), reflecting the greater number of students studying in different branches of humanities at the university. Overall, the participants had the following characteristics: They were students at Payame Noor University at the time of the study, they had passed at least two semesters at the university (which was a requirement because they were asked questions about the exams, which required them to have taken part in the exams), and they were volunteers.


Instruments

A questionnaire was the main instrument in the study. However, to provide in-depth information to help interpret the data and to cross-validate the information provided by the questionnaire, an interview consisting of eight questions was considered the second instrument.

The questionnaire, a five-point Likert scale, was designed and issued in Persian, the native language of the participants and consisted of two main parts. The first part asked questions about demographic information. Part two consisted of 4 categories and 21 items in total. The first category, which was called ‘content’, included six questions regarding the students’ concern about ‘what’ they study. The second category, which included five questions, was concerned with the students’ ‘study methods’. This section aimed to elicit information to determine whether the students’ study methods were influenced by the final exams. The third section, consisting of six items, was concerned with the students’ perceived ‘importance of final exams’. Finally, the last section, which included four questions, aimed to elicit information about the students’ attitude towards the final exams and their grades. The items on the students’ questionnaire were designed on a five-point Likert scale, where five = strongly (totally) agree, four = agree, three = no comment (no idea), two = disagree and one = strongly (totally) disagree (Appendix A).

The stages of designing and validating the questionnaire consisted of theoretical derivations, observations, interviews and piloting. The questionnaire was primarily derived from three different sources. The first one was relevant research studies, for example: Alderson and Hamp-Lyons (1996), Alderson and Wall (1993), Andrews (1994), Wall and Alderson (1996). The second one was the researchers’ own experiences in teaching and testing at the university. Finally, talking to students created a good source of information to devise the inventory. The questionnaire was piloted, and both confirmatory and exploratory factor analyses were conducted. The KMO (Kaiser-Meyer-Olkin) index (0.81) showed that each factor predicted enough items. To assess whether the developed scale was reliable, Cronbach’s alpha was computed and showed an acceptable reliability of 0.75.

The interview consisted of eight open-ended questions. The questions were derived from the same sources mentioned for the questionnaire.


Procedures


Questionnaires

Originally, approximately 1100 questionnaires were distributed; the return rate was approximately 48% (522 out of the total 1100). In addition, a total of 30 students participated in the interviews. The questionnaires were distributed in different provinces of the country, and the interviews were conducted in the Tehran province.

The frequency, percentage, mean and standard deviation (SD) of the data were calculated for all the items and the main domains. The chi-square and chi-square cross tabulation, a joint frequency distribution of cases based on two or more categorical variables, were used to investigate the significance of the results.


Interviews

This study took advantage of a mixed-method design; that is, both qualitative and quantitative methods were employed. Therefore, 30 (20 females and 10 males; 19 students of humanities and 11 of sciences) students who participated in the first phase also provided the interview data. They were assured that attending the interview sessions was voluntary, and the interviews were carried out on an individual basis. Unlike the participants who completed the questionnaires, the interviewees were chosen only from the Tehran province. All face-to-face interviews, which were conducted in the students’ native language, were recorded, but the researcher tried to create a friendly atmosphere and not to limit the interviewees too much. All recordings were transcribed and coded to create a link with the components of the questionnaire.


Results


Quantitative Data Analysis


The influence of final exams on students’ study methods

The results of descriptive analysis showed that the students’ study methods were influenced by PNU’s final exams. The details of the analysis are as follows.

The first item in this category was: The end-of-term exams influence my method of studying. The total percentage of students who did not agree that the final exams influenced their study methods was only 13.4%. In contrast, more than 70% of students agreed with the statement and 15.3% had no idea. The second item in this category was: I try to study based on the questions of the previous final exams. Again, there was a sharp contrast between the percentage of agreements versus disagreements, 63.2% vs. 23.9%. In addition, 12.8% had no opinion. The third item was: I spend less time on certain sections of the book, anticipating that they are less likely to be tested in the final examinations. A total of 22.4% disagreed with this item, and 9.2% of students had no opinion. However, 68.4%, agreed with the statement. The next item was: I study based on the final examinations. The results for this item mirrored those of the previous item: The percentage of disagreements was 24.2%, whereas 62.3% agreed, and 13.6%, had no opinion. The last item was: If the end-of-term exams were done by my own professors, I would change my study methods. The total percentage of disagreements was 18.4%, which was in sharp contrast with the percentage of agreements, 70.3%. Additionally, 11.3% preferred not to comment on the item. Table 1 shows the mean and standard deviation for each item.

All in all, as Table 2 indicates, 5.4% of the students totally disagreed and 15% disagreed with the 5 items in the domain regarding content, leading to a total disagreement rate of 20.4%. Forty percent of the students agreed and 27.1% totally agreed with the content items, leading to a total agreement rate of 67.1%. In addition, a total of 12.5% did not comment on the items. The results show that the students’ study methods’ were highly influenced by the PNU’s final exams; nonetheless, a chi-square analysis was run to gauge the significance of the results.


Table 1: Descriptive statistics for the influence of final exams on the ‘studying method’

[image: art]


Table 2: Frequency and percentage of the influence of final exams on the studying method



	
	Frequency

	Percent

	Valid Percent

	Cumulative Percent




	Totally Disagree
	142

	5.4

	5.4

	5.4




	Disagree
	392

	15.0

	15.0

	20.5




	No Idea
	325

	12.5

	12.5

	32.9




	Agree
	1044

	40.0

	40.0

	72.9




	Totally Agree
	707

	27.1

	27.1

	100.0




	Total
	2610

	100.0

	100.0

	





As displayed in Table 3, the selections of “agree” (residual = 522) and “totally agree” (residual = 185) were more than what was expected, whereas the selections of “disagree” (residual = −130), “totally disagree” (residual = −380) and “no idea” (residual = −197) were lower than expected.


Table 3: Observed, Expected and Residual Values; the influence of final exams on the studying method



	
	Observed N

	Expected N

	Residual




	Totally Disagree
	142

	522.0

	−380.0




	Disagree
	392

	522.0

	−130.0




	No Idea
	325

	522.0

	−197.0




	Agree
	1044

	522.0

	522.0




	Totally Agree
	707

	522.0

	185.0




	Total
	2610

	
	




As Table 4 indicates, the results of the chi-square analysis (χ2 (4) = 970.916, P < .05) showed that the influence of final exams on the study methods of students is significant. Accordingly, the answer to the first research question was: PNU’s final exams have a significant influence on students’ study methods. Therefore, the first null hypothesis was rejected.


Table 4: Chi-Square analysis, the influence of final exams on the studying method



	Chi-Square
	970.916a




	Df
	4




	Asymp. Sig.
	.000





a. 0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 522.0.


The influence of final exams on the study methods of different groups of students

A chi-square analysis was run to compare the male and female students with regard to the influence of final exams on their study methods. The results, (χ2 (4) = 10.560, P = .032), showed that the differences between the male and female students were significant, indicating that male students’ study methods were more influenced by the final exams than were the study methods of the female students.

Another chi-square analysis was run to compare the influence of final exams on the study methods of humanities students and science students. The results, (χ2 (4) = 15.546, P = .004), showed significant differences between the two groups. The science students’ study methods were more influenced by final exams than were the humanities students’. Therefore, the null hypothesis was rejected.


The influence of final exams on study content

The results of the descriptive analysis showed that the students’ study methods were influenced by the PNU final exams. The details of the analysis are as follows.

The first item in this category was: All parts of PNU books are equally important. Only 1.0%, of the students strongly disagreed with this item, and 23.8% disagreed. On the contrary, 15.1% and 39.1%, i.e., a total of 54.2%, agreed with the item. The second item in the content category was: While studying my books, I consider the final exam tests more than the pedagogical aims. The percentage of students who strongly disagreed with the item was 15.3%, and 26.2%, disagreed. Approximately 19.2% of the students preferred not to comment on the item. However, 15.3%, and 23.9%, a total of 39.2%, showed agreement. The next item was: I study the important points of my books based on the final exams. Nine percent of the students strongly disagreed with the item, and 21.8% disagreed with it. Seventeen percent did not comment on the item; however, 52.1% agreed with it. The next item was: The supplementary material that I study is influenced by my final exams. The answers indicated that 38.7% disagreed, 42.2% agreed, and 19.2% had no opinion. The fifth item was: I assign priority to learning to the materials in the books based on the priorities given to them in the final exams. Only 5.0% strongly disagreed and 13.2% disagreed with the item. More than 22 % had no opinion, and 59.1% agreed with the item. The last item in this category was: I expect my professors to bring the questions of the previous exams to the class for reviewing. Only 11.8% disagreed, 22.6% had no opinion, and 65.5% showed agreement. Table 5 shows the mean and standard deviation for each item.


Table 5: Descriptive statistics for the influence of final exams on the ‘content’

[image: art]

As Table 6 indicates, 7.8% of the students totally disagreed and 19.9% disagreed with the 6 items in the domain of content making, leading to a total 27.7% disagreement. On the contrary, 33% of the students agreed and 19.1% agreed entirely with the items, leading to a total 52.1% agreement. In addition, a total of 20.3% did not comment on the items.

As is displayed in Table 7, the selections of “agree” (residual = 405.6) and “no idea” (residual = 8.6) were more than what was expected, whereas the selections of “disagree” (residual = −4.4), “totally disagree” (residual = −382.4) and “totally agree” (residual = −27.4) were less than what was expected.


Table 6: Frequency and percentage of the influence of final exams on content



	
	Frequency

	Percent

	Valid Percent

	Cumulative Percent




	Totally Disagree
	244

	7.8

	7.8

	7.8




	Disagree
	622

	19.9

	19.9

	27.7




	No Idea
	635

	20.3

	20.3

	47.9




	Agree
	1032

	33.0

	33.0

	80.9




	Totally Agree
	599

	19.1

	19.1

	100.0




	Total
	3132

	100.0

	100.0

	





Table 7: Observed, Expected, and Residual Values; the influence of final exams on the ‘content’ of studying



	
	Observed N

	Expected N

	Residual




	Totally Disagree
	244

	626.4

	−382.4




	Disagree
	622

	626.4

	−4.4




	No Idea
	635

	626.4

	8.6




	Agree
	1032

	626.4

	405.6




	Totally Agree
	599

	626.4

	−27.4




	Total
	3132

	
	




As Table 8 indicates, the chi-square analysis results (χ2 (4) = 497.422, P < .05) indicated that the differences were significant. Therefore, the third null hypothesis was rejected.


Table 8: Chi-Square analysis, the influence of final exams on the ‘content’ of studying



	Chi-Square
	497.422a




	Df
	4




	Asymp. Sig.
	.000





a. 0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 626.4.


The influence of final exams on different groups’ study content

A chi-square analysis was run to compare the male and female students with regard to the influence of final exams on their study content. The results (χ2 (4) = 14.924, P = .005) indicated there were significant differences between the male and female students. The male students were more influenced by the final exams in terms of their study content.

Another chi-square analysis was run to compare the influence of final exams on the study content of humanities and science students. The results (χ2 (4) = 29.681, P = .000) indicated that there were significant differences between the humanities and science students in this regard. The study content of humanities students was influenced by final exams more than the science students’ was. The results rejected the fourth null hypothesis, showing a significant difference between male and female students and between humanities and science students with regard to their study content.


Qualitative Data Analysis

Out of the eight interview questions, seven questions were based on an a priori category procedures; that is, they were based on pre-set themes. The four themes were: (1) the importance of final exams to the students, (2) the influence of final exams on what the students studied (content), (3) the influence on the students’ methods of studying (method), and (4) the students’ attitude towards the exams. However, the last question, in which the interviewees were asked to add whatever they wanted, needed a different analysis. Allocating all the details of what the students said was not easy or straightforward, and in some cases, the two researchers needed discussions to reach a final decision. This also happened with some other questions because some students did not limit themselves to answering the question; they preferred to discuss other points.

The first question of the interview was: How important do you consider the end-of-term exams? All students said that the end-of-term exams were very important to them because they were allowed not to attend their classes, but they had to attend the exams, and if they failed, there was nothing they could do except repeat the course. In addition, they had to pay for their courses, and failing an exam meant paying for the course for a second time.

The second question was: Are you ready to sacrifice important curricular content for the marks you get from the exams? The answer to this question was ‘yes’ for all students; however, some who answered ‘yes’ preferred to get good marks but also wanted real knowledge.

The third question was: Which parts of the textbooks are more important to you, the ones that appear in the exams or those with more information? The answer to this question was ‘the parts that appear in the exam’; however, the students said that they did not like to admit this.

Question number 4 was: Do you think your study method is influenced by the final exams? To what extent? The answer to this question was ‘yes, a lot’. They said that they tried to study in a way that was geared toward their final exams.

Question number 5 was: If your end-of-term exams were constructed and marked by your teachers, would you change your method of study? The answer to this question was primarily ‘yes, most likely.

Question number 6 was: Which is more important to you, test-taking strategies or learning strategies? The answer to this question was ‘both’. When they were asked to choose one of them, most students said they would prefer the learning strategies.

Question number 7 was: What is your attitude towards the end-of-term exams at Payame Noor University? Do you find them fair? The students asserted that some exams were fine and acceptable, but there were also exams that were not really fair.

The last question was: Do you have anything to add? Some of the points students added were as follows:


The problem with the present testing system is that we cannot communicate and negotiate with the machines that mark our papers. If our teachers were our examiners, we could talk to them and they would be able to help us.

If there were not so many problems in the questions we would be happy with the testing system, but, unfortunately, every semester there are unpredictable problems in the exam papers. Besides, we never feel safe and confident when coming to the exam session. Who knows? Teachers are always able to find something that is not directly mentioned in the book.

I have many sample tests for each course, provided that the book has not changed over years, I go through the tests and all the important points of the book have been repeated in them. There remains one thing to do; extracting the important points and getting ready for the final exam.

Tests give me anxiety, especially the way they are done at the end of the term. Sometimes I forget whatever I have studied and I might even feel sick.





Discussion and Conclusion

The results of this study confirm the results of many other studies (e.g., Andrews, Fullilove and Wong, 2002; Alderson and Wall, 1993; Cheng and Curtis, 2004; Ferman, 2004; McNamara, 2000) that found that the washback effect can influence learners.

The washback effects of tests on the study methods of students were the first issue under investigation in this study. It is claimed that study methods can be influenced by tests. The majority of the participants asserted that their study methods were influenced by PNU’s final exams. Although the participants were asked in different ways, the results were the same: They studied based on the final exams. Even in answering one question on whether they would change their study methods if their own teachers designed and constructed the tests, the majority asserted that they would. It seems that the students’ perceptions toward their learning activities, in accordance with Hughes’ suggestion, are greatly influenced by final exams. Hughes (1993) suggested a mechanism of washback in real learning and teaching contexts. He constructed a model of washback through the tracheotomy of participants, processes and products. He believed that, first of all, the nature of a test influences the perceptions of the participants regarding their teaching and learning activities. These perceptions and attitudes also have effects on what the participants do to carry out their work (process), including practicing the types of items available in the test, which affect the learning outcomes (product).


As for the second domain of the questionnaire, regarding the influence of final exams on students’ study content, the students reported a high influence, and the data analysis results confirmed the significance of the influence. This is in line with the existing literature. Previous studies on the effect of washback on contents and curricula are concerned with schools and institutes that focus on content and narrow down the curricula to concentrate on subjects that are going to be tested. Bearing in mind that PNU classes are limited to a few sessions for each subject and that even these few classes are not compulsory, the findings of other studies can be applicable to the content of both teaching and learning. Therefore, it is safe to say that the results of this study confirm those of previous studies.

According to the results, the majority of students consider all parts of PNU books to be equally important. It goes without saying that not all sections of any textbook are equally important, and if these students consider them so, it is due to the influence of tests. More than 20 years of teaching at PNU by one of the researchers confirms that some PNU textbooks have been used for many years, and each year, teachers develop multiple choice tests based on the main points of the same books. Therefore, after a few attempts, test designers, who have to maintain test novelty, have to go for sections of the book that have not yet been tested; therefore, they end up testing details and even marginal points. The problem of repeatedly constructing tests based on the same book has been discussed in many faculty meetings, in which the researcher takes part. This issue that was raised in the interviews is also in line with what Alderson and Wall (1993: 117) noted; that is, a test causes language teachers and learners to do things “they would not necessarily otherwise do because of the test”.

Furthermore, because many teachers teach the same course at different centres of the university, and each semester, only one teacher designs the test from his or her own point of view, even teachers cannot be sure which parts of the textbook will appear in the next exam; therefore, they simply tell their students that any point can potentially be an exam question. The experience of the researchers and many other teachers at this university is that teachers emphasise the sections they believe must be emphasised, but they ultimately must tell their students that the exam questions might be from any part of the book. These findings confirm Prodromou’s (1995) and Hughes’ (2003) findings that multiple-choice tests can have a negative washback effect because they limit test content and knowledge of students and cause poor teaching practises. Hughes (2003) argued that practising for multiple-choice items and learning test-taking strategies does not provide learners with the most effective means of improving their language ability. Two other pieces of evidence that show the influence of final exams on study content are the students’ agreement that they asked their teachers to discuss previous exams during class time and they give priority to what they learn based on what appears in exams. As was mentioned, the limited hours of class time at PNU do not allow for much supplementary material for class discussion; however, students are usually referred to supplementary material for self-study. Notably, again, the majority of students asserted that the supplementary material they studied was influenced by final exams. In addition, in the interviews, they asserted that they considered the previous exam papers a type of supplementary material for their courses. According to Spratt (2005), if exams generate the publication of exam-related materials, they are considered high stakes. Most students and teachers at PNU are already aware of the exam-related materials and exam-related classes available on the market.

The overall results showed significant differences between different groups of students with regard to what they studied. Apparently, the male students were more influenced by the final exams in terms of their study content. This could be traced back to what some of the male students said in the interviews. That is, they were more concerned about the money they paid for their courses; therefore, they did not want fail any course because they would have to repeat them and thus pay even more. The other significant result was related to humanities students, whose study content was more influenced by final exams than was that of their counterpart science students. A few of their teachers asserted that because of the nature of their courses, these students were aware that the best way to pass the exams successfully was to learn the curriculum content.


Implications

Taking into account the findings and discussions presented in the previous sections, this study has both theoretical and pedagogical implications. Regarding the theoretical implications, first, the results of the present study can improve our insight into the washback effect. Another implication of this study addresses the phenomenon of washback in different fields of study, which has rarely been addressed.


Considering the pedagogical implications, there are hundreds of thousands of BA and BS students studying at PNU, and every semester, they must take part in the university’s final exams, which are very influential on the students’ academic career. According to the results of this study, these exams have a significant effect on what the students study and how they study; therefore, the exams require far more attention than they have been given. Ill-prepared and unreliable questions can have disastrous consequences in the education system of PNU. If offering high-quality education to a large group of students is the intention, the university policymakers must pay more attention to these exams. Considering the unique characteristics of PNU, where final exams are so important, the exams deserve more attention. According to the results, many students only read the previous final exam questions to be able to pass the tests, making the functions of these tests even more important. The university authorities should know that the majority of students do not consider the university final exams fair. It seems that we have to find the reasons for this widespread opinion, although some reasons are already clear. The problematic areas must be clarified, and solutions must be found.

Although the findings of this study are not applicable to other Iranian universities or educational organisations, a great number of students can benefit from the results. The courses of all fields of study at the university should be reviewed by the experts in the same field to decide on the appropriate type of exam. It seems that a reform movement should be conducted by carrying out well-monitored pilot studies on the effect of different versions of tests created by experts in each field. The important financial implications for the students and their families are an important factor in the way students approach these tests. Some students admitted that they spent a considerable amount of time and money preparing for the tests, but they were willing to do so because of the consequences of failure in the exams. It goes without saying that the test preparation business reflects economic inequalities in education because only students who can afford them can benefit from these supplementary classes.

This study has implications for test constructors as a basis for improving the items. Many studies (e.g., Cheng, 2008) have indicated that multiple-choice tests do not accurately indicate students’ actual learning and skills; nonetheless, these tests are widely used at PNU. It is undeniable that multiple-choice tests can be used as an effective measure for some courses; however, for others, they are not of any use. It seems that a broad revision of the types of courses and the appropriate types of tests for them is necessary.


Suggestions for Further Studies

The washback effect is a very complicated and vast area of research. Each of the domains studied in this project can be worked on in separate studies. Considering the fact that there are few existing instruments in the area of washback, only two data collection methods, a questionnaire and an interview, were used in this study. Further studies can benefit from other methods of data collection, such as observation. Furthermore, longitudinal studies can study students to investigate the influence of PNU exams over time.

There are many aspects of the washback effect that remain to be investigated. Examples of these aspects are the influence of tests on the rate and sequence of learning and the degree and depth of learning. Finally, it should be mentioned that although many courses in all fields of study at PNU are tested by multiple choice tests, some courses assess students with essay question exams. The possible different washback effects of these two types of tests on students remain to be investigated.


 

Appendix A: Questionnaire

Instruction: Dear student, please take a few minutes to answer the survey items as precisely as possible. The questionnaire is merely for research purposes and your response is very important to us. You stay anonymous, the information will be confidential and you will not be evaluated based on these answers.

Gender: male   [image: art]   female   [image: art]

Field of study:

Semester of study:

 



	No
	Items

	Strongly agree

	Agree

	No comment

	Disagree

	Strongly disagree




	1
	All sections of PNU textbooks are of equal importance.
	
	
	
	
	



	2
	Final examinations influence my studying method.
	
	
	
	
	



	3
	I try to study based on previous final exams.
	
	
	
	
	



	4
	I have collected different series of PNU final exam questions to consider in my studying.
	
	
	
	
	



	5
	I bring the previous exam questions to class for reviewing.
	
	
	
	
	



	6
	In studying my textbooks I consider pedagogical aims not the final exams.
	
	
	
	
	



	7
	I try to learn test taking strategies.
	
	
	
	
	



	8
	I spend less time on sections that are less likely to appear in the final exams.
	
	
	
	
	



	9
	I study the important points without considering the final exams.
	
	
	
	
	



	10
	I study based on final exam questions.
	
	
	
	
	



	11
	If I focus on the final exam questions, I get better marks.
	
	
	
	
	



	12
	How other students judge my marks is important to me.
	
	
	
	
	



	13
	I consider learning strategies more important than test taking strategies.
	
	
	
	
	



	14
	If my teachers were responsible for the final exams, I’d study differently.
	
	
	
	
	



	15
	The supplementary materials that I study are influenced by final exams.
	
	
	
	
	



	16
	I set the priority of learning the reviewed points in books and classes based on the priorities of final exams.
	
	
	
	
	



	17
	I ask my professors to answer and discuss the previous final exam questions in class.
	
	
	
	
	



	18
	I expect my teachers to put more emphasis on points tested in final exams.
	
	
	
	
	



	19
	I feel bad if I get lower marks than my friends and classmates.
	
	
	
	
	



	20
	PNU final exams provide good feedback for students’ studying.
	
	
	
	
	



	21
	I believe that PNU final exams are fair to students.
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Abstract

As Massive Online Open Courses (MOOCs) increase in prevalence, this paper addresses an important phenomenon: the readiness of Nigerian university students for online learning. The Internet has become an important tool in education delivery because it holds great promise for increased access to higher education, as well as a means of promoting learning in general. Readiness for online learning, however, is determined by access to the Internet, functional Information and Communication Technology (ICT) skills and appropriate independent learning skills that influence meaningful learning in any self-directed, self-regulating learning environment. The research results from the students that were surveyed showed positive online learning characteristics – functional, dispositional, and situational - that should determine readiness for online learning. There is evidence that students have appropriate independent learning skills that could be transferred to an online learning environment. Additionally, students believe they have both independent learning and ICT skills that are appropriate for online learning, therefore indicating a high level of readiness for online learning among students in Nigeria.

Keywords: online learning, readiness, ICT skills, students’ perceptions, higher education, Nigeria


Introduction

In recent years, online learning has grown in scale, significance and acceptance globally, which is evidenced by the emergence and remarkable growth of Massive Open Online Courses (MOOCs, 2013). MOOCs are Internet-based courses that promote increased student enrolment and the utilisation of online open education resources (Li and Powel, 2013; Lindsey, 2012; Perez-Pena, 2012). These represent the continuous and rapid changes in the area of online learning, and MOOCs are gaining greater acceptability and significance because of their applicability in different learning environments, the flexibility of students’ learning expectations, and their accessibility in continuing education and professional development contexts (MOOCs, 2013).

Another emerging phenomenon in online learning is the establishment of educational consortia (Kolowich, 2013), institutional arrangements involving two or more universities collaborating in the design and delivery of online courses. For example, Coursera and edX are educational platforms that partner with top universities or organisations to offer free online courses to massive numbers of students (Kolowich, 2013); other examples include Udacity (Forbes, 2013), FutureLearn (Shaw, 2012), Edukart (Shama, 2013) and Eliademy (Eliademy, 2013; Sotiris, 2013) to mention a few. The number of these massive open online university courses and collaborations among leading global players continue to grow (Li and Powel, 2013). Apart from providing an enhanced tool for education delivery, online learning also promotes flexibility, accessibility to open educational resources, and good communication among learners and facilitators. Most notably, these new learning technologies are bringing about massive change in university education worldwide (Lewin, 2013; Kolowich, 2012; Shama, 2011). The effective deployment of online learning, however, may pose both problems and challenges for traditional universities. Areas of concern include the online learning readiness of students and faculty, increased difficulties in the development of specialised administrative structures, and the adoption of appropriate technology infrastructure for online learning in Nigeria.

In an era of rapid growth in online learning, policy-makers may find it difficult to insulate their educational institutions from international influences and the growing number of online programs and courses that are providing learning opportunities for students across the world (Shama, 2011; Shaw, 2012; UNESCO, 2011). It can therefore be argued that the most effective national education strategy would be the development of strong national online learning institutions, programs and courses that can effectively compete with those on the global scene (Li and Powel, 2013). Meanwhile, if little or nothing is done by the educational authorities in Nigeria, one likely outcome of these developments is the growth of fear that universities will lose relevance in the delivery of higher education in Nigeria. As students can opt for online courses while looking to their national educational institutions solely for examinations and certifications, if Nigerian universities do not reposition themselves via a radical transformation involving the integration of online learning, they could be reduced to mere certificate-granting institutions in the near future.

Massive Open Online Courses (MOOCs), first developed in 2008 by Downes and Siemens (Downes, 2012), are rapidly gaining ground and influencing the cost, quality and quantity of courses delivered online. Looking forward, what are the long-term implications of MOOCs for the survival of traditional or conventional universities, “for-profit” online educational institutions and the acquisition of foreign or international certifications by students in developing countries? In view of its infrastructural deficits, can Nigeria take advantage of ubiquitous mobile devices and skip over older technologies? To remain relevant, can faculty members develop instructional materials that meet local needs? These issues would be better managed by a radical shift by Nigerian higher educational institutions towards online learning paradigms based on learning theories, principles and practices in the field of educational technology.

Because education is a fundamental human right of every person in the world, according to the United Nations Universal Declaration of Human Rights (1948), the Nigerian National Policy on Education (Federal Republic of Nigeria [FRN], 2004) has stated that every child shall have an equal right to educational opportunities and that higher education shall be accessible to all on the basis of merit. Globally, institutions of higher education propagate knowledge through teaching and research activities, thereby enabling citizens become better contributing members of society. In addition to an individual’s social status, the acquisition of higher education also determines an individual’s economic competitiveness in the global market place (World Bank, 2011). To meet these expectations, the Nigerian government introduced the Universal Basic Education (UBE) programme, which was developed to get all Nigerian children off the streets and back into school. In addition, the Nigerian University Commission (NUC) and the Joint Admission and Matriculation Board (JAMB) are two Nigerian federal agencies that were established to ensure better access, improved equitability, and higher quality education at the tertiary level in the country.


Enrolment in Nigerian universities has grown considerably; indeed, enrolment tripled between 1991 and 2005, expanding at an annual rate of 8.7% (New World Encyclopaedia, 2012). Therefore, the university system is already overstretched (Fabiyi and Uzoka, 2009), a fact corroborated by Moti (2010), who states that higher education institutions in Nigeria operate at higher carrying capacities than they were originally established to handle. According to Fabiyi and Uzoka (2009), the NUC’s inspection of universities in 2005 showed that 72% of universities were over-enrolled, overcrowded, over-populated and that facilities were obviously overstretched. Substantiating this claim concerning the state of the physical facilities in Nigerian universities, their results further show that 89.9% of respondents (heads of departments) indicated that infrastructural facilities were overstretched in their institutions (Fabiyi and Uzoka, 2009).

When launching its roadmap for the education sector in 2009, the Nigerian Federal Ministry of Education (FME) also identified access, carrying capacity and staff capacity as some of the problems facing the Nigerian education sector (British Council, 2011). For the 2009/2010 academic year, more than one million qualified candidates sat for the national admission examination, and less than 20% were offered admission (University World News, 2009). Today, there is no indication that the carrying capacity of less than 20 per cent has changed (British Council, 2011). With demand for university spaces far outstripping supply, is it not also arguable that higher education systems are not properly structured?

Nigeria’s higher education needs are clearly not being met; this has been underscored by the introduction of satellite/outreach centres where thousands of students were admitted and provided with an off-campus university education over ten years; however, these satellite/outreach centres run by several federal- and state-owned universities were grossly abused, thus leading to disregard for standards. Ipaye (2007) argued that because there were no discernible admissions qualifications, principles were compromised and money-making became the focus. This initiative was suspended by the federal government, which ordered the immediate closure of all operating satellite/outreach centres in the year 2000.

Therefore, one critical challenge for the Nigerian government today is the need to expand access to quality higher education because higher education institutions have far exceeded their carrying capacities (Moti, 2010). There is a need to consider alternatives or other options to create greater access to higher education in Nigeria. One of the ways the Nigerian government has responded to this challenge is by increasing the number of federal universities to 40 and state-owned universities to 38, and by licensing 50 private universities, as well as the establishment of one national open university (Nigerian University Commission, 2011).

Even with the current efforts to expand access to higher education in Nigeria, less than 20% of qualified candidates gain admission to higher education institutions in the country (Akpotu and Akpochafo, 2009). Udom (2009) argued that demand has continually outstripped the available supply of university spaces. Moti (2010) showed that less than 20% of those who apply to Nigerian universities are admitted. This fact was upheld by the British Council (2011), who stated that only 20% of Nigerian secondary school leavers currently have access to places at the universities, thereby leaving many thousands without the chance to continue their education. It is further anticipated that as of 2010, the graduates of the UBE programme would be expected to increase, further swelling the numbers seeking higher education in the country (NUC, 2011). In this context, online learning could be the solution for students who are currently educationally disenfranchised due to limited access to higher education in Nigeria.

In recognition of the unlimited access and abundant opportunities offered by online learning in higher education, the Nigerian government, through national policies and regulations, is preparing their institutions for the effective development, deployment and adoption of technology-mediated learning in the education sector. It is important for decision-makers in government, institutions and other organisations to provide an adequate technological infrastructure and facilities so that the deployment of online learning is not hindered (Baggaley 2008; Mbarika, Kah, Musa et al., 2003). The need to encourage public and private collaborations, to fund online learning platforms, the development of online learning resources and virtual libraries in order to properly facilitate online learning in Nigerian universities cannot be overlooked. The federal government is already providing some leadership in the deployment of ICT facilities in universities through the NUC, which coordinates higher education policies in Nigeria.


Research Questions

The following three research questions are investigated in this study:


	What is the level of Internet access available to Nigerian university students?

	What is the level of technology adoption by Nigerian university students?

	What is the difference between female and male students in the degree of preparedness for online learning?

	What is the difference between the ages of female and male students in terms of readiness for online learning?


Research Hypotheses

This study also adopted three research hypotheses to elucidate and to make inferences on important demographic characteristics, such as gender, ICT skills, personal commitment, age and academic discipline, on the level of readiness for online learning by university students.

H01:  There is no significant difference between female students and male students in the degree of Internet access required for online learning.

H02:  There is no significant difference between female students and male students in level of ICT skills required for online learning.

H03:  There is no significant difference between female students and male students in the degree of personal commitment to online learning.

H04:  There is no significant difference between the ages of female students and male students in readiness for online learning.


Research Methodology

This study is a concurrent mixed methods study. This is a systematic and rigorous approach to research because it addresses the objective views of participants and provides a full expression of participants’ voices, thereby enabling the production of a fuller picture. This method, which uses quantitative and qualitative (mixed methods) methods for both collection and analysis of research data, also provides for triangulation, confirmation or disconfirmation of research results.


Research Participants

A total of 119 students participated in both the survey and the pen and paper interview. A convenience sampling method was adopted involving student volunteers; there was no gender discrimination in the conduct of the research. The sample size for this mixed-methods design was higher than the minimum sample sizes recommended for correlational research design (Onwuebuzie, Jiao and Bostick, 2004) and for qualitative approaches to research (Creswell, 2007).

The age composition of the participants, as presented in Table 1, shows that 81% of the population surveyed were between the ages of 18 and 30, and 18% were above 30 years of age. Table 1 also showed that 37% of the participants were female, while 62% were male. Table 1 also shows the distribution of students according to their academic disciplines – 27% in the Arts, 25% in Science and 47% in the Social Sciences.


Table 1: Age, gender, academic composition and age distribution by gender
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Furthermore, the age distribution of respondents by gender is presented in Table 2. The results show that approximately 87% of females student are between the ages of 18 and 30, while 78% of male students are within that same range of 18 to 30 years.


Table 2: Age distribution by gender



	
	Female

	Male




	
	Frequency

	Percentage

	Frequency

	Percentage




	Age 18–30
	39

	86.7

	57

	78.1




	Age 31–45
	5

	11.1

	7

	9.6




	Age 46–60
	1

	2.2

	9

	12.3




	Total
	45

	100.0

	73

	100.0






Results and Discussion


Research Question 1

Question 1 sought to determine the level of Internet access available to students. Students’ access to the Internet was defined by the degree of access to computers and networked access as captured by section E of the research survey instrument, which addressed (1) the percentage of computer ownership, (2) home internet access (monthly costs), (3) percentage of smartphone ownership, (4) level of smartphone browsing, (5) level of cybercafé usage and (6) students’ proximity to cybercafés.

Research results from the questionnaire concerning the level of Internet access and the students’ situational characteristics are presented in Table 3.

Table 3 shows that the students surveyed had a computer ownership rate of 79%, with a home Internet access rate of 71%. Respondents also indicated 71% smartphone ownership, and 70% downloaded information from the Internet using their smartphones. Below are some significant statements from students:


	Through mobile phones, especially smartphones, you can have access to the whole world. Information is explosive this time around, so you don’t need to wait for anybody before you get information, and you can see the trend of development and thereby update yourself in your area of specialisation.

	Technology aids teaching and learning, promotes the easy dissemination of information, and accommodates more students at once, because most times access to text books can be difficult so the Internet fills this void. I browse to read through literature on my research project.

	Technology helps learners to learn anytime, anywhere and at their own pace.


In addition, 88% of the students surveyed use cybercafés and 67% live and/or work within walking distance from the nearest cybercafé. Only 40% use university-provided Internet facilities. The cost of using cybercafés was comparable to the cost of transportation to school for conventional, face-to-face learning (Table 4).

Over 67% of students spend between one thousand and five thousand Naira for road transportation to school, while 99% already spend approximately the same amount to use cybercafés, and students could be encouraged to spend the cybercafé expense/cost on online learning.

The research findings seem to indicate that there is a considerable level of communication technology available for students to access (Table 5).

There is also strong evidence that students are accessing online learning through home Internet, cybercafés or their smartphones; therefore, access to computers and the Internet is considered high and cannot be said to be grossly inadequate. Although some hurdles still exist in the provision of communication technology infrastructure in the university, the results show that 72% of students confirm that the university provides some technology infrastructure for learning, and 46% confirm the provision of a networked infrastructure connected to the Internet for online learning; however, approximately 50% stated that they were not happy with the level of technology infrastructure that has been provided for learning by the university. One student says:


I am not happy because there is no reliable networking service (internet connectivity), limited spaces in the computer laboratory and frequent electricity/power failures.





Table 3: Students’ access to Internet facilities
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Table 4: Cost of cybercafés and cost of travel to school



	Cost in Naira
	
	Costs of Cybercafé

	Transportation Costs to School




	Frequency

	%

	Frequency

	%




	Valid
	0

	1

	.8

	22

	18.5




	
	1,000

	50

	42.0

	7

	5.9




	
	2,000

	50

	42.0

	33

	27.7




	
	5,000

	16

	13.4

	43

	36.1




	
	10,000

	1

	.8

	11

	9.2




	Missing
	
	1

	.8

	2

	2.6




	Total
	
	118

	100

	117

	100





 

Table 5: Networked infrastructural provision by the university
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Research Question 2

This research question sought to determine the current level of communication technology adoption and usage by students in Nigeria. This research question was examined from the point of view of the students’ functional characteristics, i.e., computer/technical skills. The survey questionnaire covered by section D addressed ICT proficiency and students’ general perceptions of their ICT expertise. Therefore, the levels of students’ computer functional/technical skills (dependent variable) was measured against students’ web presence in terms of their degree of social networking expertise, membership in social networking sites and ownership of e-mail addresses (independent variables) as shown in Table 6.


Table 6: Students’ functional ICT skills
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The results, as shown in Table 6, show that 94% of students were involved in Internet social networking on Facebook, Twitter, etc., 89% rate themselves as intermediate or expert in social networking, and 98% have e-mail addresses. Less than 2% of respondents did not belong to any social network, which was confirmed by the fact that less than 2% that did not own e-mail address, thereby cross-validating and conferring reliability on the research results. Students’ situational and functional skills and networked access seem positively high, and therefore, it could be said that students in Nigeria are ready for online learning.

Table 7 shows, students’ perceptions concerning the current use of online learning environments for teaching at the university. Approximately 36% state that online teaching or teaching involving online learning resources occurs rarely or sometimes, while approximately 13% say that online learning always occurs. The results support the general belief that online learning in Nigerian universities remains fairly rudimentary.

However, in Table 8, further statistical analysis examining the level of the online learning readiness of Nigerian students shows that 97% strongly agree/agree that they have appropriate online learning skills, and 67% say they are totally committed to online learning.


Table 7: Students’ perception of the current faculty use of online resources



	Do any of your courses use online materials?



	
	
	Frequency

	Percentage

	Valid Percentage




	Valid
	Rarely
	44

	36.7

	42.3




	Sometimes
	44

	36.7

	42.3




	Always
	16

	13.3

	15.4




	Missing
	15

	12.6

	



	Total
	
	119

	100.0

	100.0






Table 8: Students’ perceptions of online learning
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Table 9 shows that 95% of students say technology is useful for learning and 87% say they are already using technology for learning. Furthermore, 93% say it should be used and 92% say they are ready for online learning.


Table 9: Students’ attitudes to online learning



	
	
	Frequency

	%




	Technology is useful for learning
	Yes
	113

	95




	No
	1

	.8




	I already use technology for learning
	Yes
	103

	86.6




	No
	6

	5




	Online learning should be adopted for courses in the university
	Yes
	111

	93.3




	No
	1

	.8




	I am ready for online learning
	Yes
	109

	91.6




	No
	2

	1.7






Significant Statements Concerning Students’ Perceptions and Attitudes towards Online Learning


	Technology aids teaching and learning, promotes easy information dissemination, and accommodates more students at once.

	Most times access to text books can be difficult so the Internet fills this void. I browse to read through literature on my research project.

	Technology provides rich knowledge and makes learning interesting to both teachers and learners.

	It encourages student/learner based learning and provides adequate additional information for classroom learning.


Research Question

This research question sought to discover if there is a gender-based difference in students’ readiness for online learning. To address this research question, the level of computer usage and appropriate independent skills needed for online learning were analysed. Table 10 shows the difference between females and males in the level of computer usage and independent learning skills appropriate for online learning. The table showed that approximately 58% of females consider themselves intermediate users of computers, while approximately 44% of males are intermediate users. Additionally, while approximately 38% of females consider themselves expert users, approximately 51% of males are expert users.


Table 10: Comparisons between female and males in computer use and independent learning skills
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Analysis of the appropriate independent learning skills (Table 10), showed approximately 56% of female students and 64% of male students have intermediate learning skills appropriate for online learning. Additionally, while approximately 36% of female students say they are experts, 23% of male students consider themselves to be experts in independent learning skills appropriate for online learning.


Research Hypothesis 1

H01: There is no significant difference between female and male students in the degree of Internet access required for online learning.

To address this research hypothesis, readiness for online learning was defined in terms of levels of Internet access. Statistical analysis for independent group comparison using t-tests (Table 11) shows that at .016, there is a significant difference between females and males in the level of Internet access required for online learning readiness. Therefore, the null hypothesis is rejected.


Table 11: Independent Sample Test



	
	F

	Sig

	df

	Missing




	Level of Internet Access
	5.923

	.016

	115

	4




	Level of ICT Skills
	.867

	.354

	116

	3




	Level of Commitment to Online Learning
	.814

	.369

	108

	11




	Age
	12.478

	.001

	116

	3




	* 95% Interval Confidence
	
	
	
	





Research Hypothesis 2

H02: There is no significant difference between female and male students in the level of ICT skills required for online learning.

To address this research hypothesis, readiness for online learning was defined in terms of levels of ICT skills and competency. Table 11 shows that at .354, there is no significant difference between females and males in the level of ICT skills required for online learning; therefore, the null hypothesis is not rejected.


Research Hypothesis 3

H03: There is no significant difference between female and male students in the degree of personal commitment to online learning.

To address this research hypothesis, readiness for online learning was defined in terms of levels of personal commitment to online learning. Table 11 shows that at .369, there is no significant difference between females and males in the levels of personal commitment required for online learning; therefore, the null hypothesis is not rejected.

H04: There is no significant difference between the age of female and male students in terms of readiness for online learning.

To address this research hypothesis, readiness for online learning was defined in terms of the difference between the ages of female and male students. The results of the independent group comparison using t-tests (Table 11) show that at .001, there is a significant difference between the ages of female and male students in terms of the level of readiness for online learning. Therefore, the null hypothesis is rejected.

Furthermore, Table 12 shows significant statements from respondents regarding differences between female and male students in the level of technology adoption.


Table 12: Significant statements



	Question

	Convergent Views

	Divergent Views




	Do male students use technology more effectively than female students?

	
	I don’t think gender influences the use of technology;

	There is no gender in the use of technology;

	Both males and females can be effective in the use of technology but it depends on the individual interest and attitude;

	Young ladies use it more;

	It’s a 50/50 thing.


	
	Females do not use technology unless there is special purpose for it;

	Most females are always afraid of taking risks, thinking they might spoil the equipment;

	Females use technology less because they have a lot to attend to (e.g., domestic work), unlike their male counterparts;

	I don’t know.







Because this study was conducted using a sample of university students, females’ motivation to use technology may be somewhat higher than the average female on the street. Although it is generally accepted that gender is an issue in technology acceptance because males are often more enthusiastic and positive about technology adoption than females, existing studies show that men and women experience learning technologies differently (Burge, 1998; May, 1994) and that women tend to lag in Internet adoption (Greenspan, 2004). Therefore, the significant difference between male and female students in the level of Internet access reported in this study may be due to females’ limited access to economic resources and the economic gaps that still exist in many countries.


Conclusion

Readiness for online learning is influenced by appropriate strategies necessary for independent learning, such as self-regulation, self-direction and self-motivation. These goal-directed behaviours are instigated and sustained by students’ dispositional and situational factors (Schunk, 1990). Students’ dispositional, functional and situational characteristics all affect the level of meaningful learning in any educational environment, including online learning (Harasim, 1997).

Our research results showed positive dispositional characteristics towards online learning and also provided evidence supporting the online learning readiness of the students surveyed and that students have acquired independent learning skills that can be transferred to another learning environment, in this case, the online learning environment. According to Keller (1987), this is a natural consequence of learning. Additionally, students are not afraid of new technology and are in fact comfortable with acquiring new skills. Because one’s confidence levels, as determined by prior knowledge, affect learning, confidence can reduce fear of the unknown, thus reducing the anxiety that jeopardises the learning process (Driscoll, 2005).

Furthermore, online learning can be affected by students’ perceptions of the usefulness or relevance of what is to be learned and the media that will be employed in the learning process. Communication technologies have become important instruments in education and hold great promise both for increasing access to learning and promoting learning in general (Bransford, Brown and Cocking, 2000; Driscoll, 2005). Our research results show that students believe they have high independent learning skills that are appropriate for an online learning environment, therefore indicating high positive disposition and readiness for online learning by Nigerian students who participated in this study.


Research Implications

The research results and findings seem to show strong evidence that the university students who participated in this study are enthusiastic about the adoption of communication technologies. They seem to possess the necessary strategies for independent learning, are positively disposed towards online learning and feel ready for online learning. Extrapolating from the findings of this study, several suggestions for the expansion and improvement of online learning can be proposed to encourage its effective deployment in Nigerian university education.

Mobile phones could successfully overcome the challenges of poor connectivity, poor electricity supply, and PC availability. Students in Nigeria are benefiting from the services offered by cybercafés within their neighbourhoods; therefore, partnerships between educational institutions and cybercafé providers could encourage online learning. Additionally, to appreciate technological changes in higher education, educators should be challenged to involve themselves in the production of online teaching resources and courseware needed by their students.

Additionally, decision makers at all levels – Federal, State and Private organisations - need to know that students are ready for online learning and should provide increased access to the Internet and adequate online learning environments, such as the efficient deployment of Learning Management Systems (LMS), such as Moodle, Blackboard and WebCT, to effectively improve or change the delivery of university education in Nigeria.

Lastly, although these findings are based on a relatively limited sample, nevertheless, there is evidence that online learning facilities are inadequate; therefore, it has become critical for universities to seriously consider the adoption of newer educational technologies and online learning methods as a means of expanding educational opportunities for Nigerian students.


Limitations

This study sample was limited to one hundred and nineteen (119) participants, which may not allow for the generalisation or extrapolation of our research findings to a wider population. However, this study utilises a concurrent mixed-method approach in which quantitative methods are used to produce numbers and tables, while the qualitative methods adequately represent the perceptions, attitudes or voices of the participants. This supplements the inadequacies of the quantitative methods, thereby supporting the acceptability and validity of the research findings.


Suggestions for Further Research

This research on the readiness of students for online learning is based on a sample of119 students in one university in Nigeria; future research should involve many more participants and universities. Furthermore, online learning can only be successful when there is a deployment of an adequate technological infrastructure, good administrative policies, strong management support and an enthusiastic faculty (Rosenberg, 2001). These issues and their effects on online learning are beyond the scope of this study and would therefore make interesting topics for future research.
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Abstract

The Master of Business Administration (MBA) program has become a very popular program in Bangladesh because of its increasing demand in the corporate and other sectors. The present study utilised a descriptive research design, and the main data collection instrument was a semi-structured questionnaire. The sample, consisting of 325 respondents, was drawn from prospective students called for viva-voce—the final selection stage of the MBA program of Bangladesh Open University (BOU)—using a simple random sampling technique. Data were analysed using descriptive statistics and factor analysis. The study discovered five critical factors leading to the growing interest seen among MBA aspirants at BOU, of which institutional reputation was marked as the first and most important leading factor, followed by the career development factor. Students’ self-development and the flexible open and distance learning system of BOU were the third and fourth leading factors, respectively. Another important factor that the students cited regarding their motivation to opt for admission into MBA program at BOU was their academic achievement.

Keywords: growing interest, leading factors, MBA aspirants


Introduction

The Master of Business Administration (MBA) degree is a post-graduate degree in business and is highly sought-after by business students worldwide. Many companies, business professionals, and managers throughout the world highly regard an MBA degree, irrespective of the economy and industry. New graduates and working executives prefer the MBA program for skills enhancement (Nyaribo et al., 2012). Businesses are now hiring professionals who can forecast the effect of internal and external forces on their business performance. The growth in international trade has compelled firms to hire personnel with managerial skills at an international business level. Currently, MBAs focus not only on general business management, but also on other aspects of business such as human resource management, marketing, accounting, economics, finance and banking, e-commerce, management information systems, and others. The MBA program gives students the knowledge they need, both practical and theoretical, to succeed in the world of business and management. Many business people believe, quite rightly, that they can increase their competitiveness and stand a greater chance of success in their future career by improving their knowledge and skills and upgrading their qualifications (Nyaribo et al., 2012). Although the MBA program lasts only one or two years, the experiences and knowledge students gain from the program will last a lifetime. An MBA can be completed on a campus or through a distance or online delivery system. Distance learning is becoming popular due to the flexibility and convenient time schedule (Cirtin, 1996). Students are often in favour of obtaining their MBA degree via the distance learning mode. Distance education ceases the requirement of attending classes in person (Hegarty, 1996). Leung, a spokesman of Hong Kong Management Association (Kerr, 1995: 9), stated “Unlike postgraduate students in most other countries, Hong Kong people are keen to study to equip themselves for promotion and career development, but they don’t want to leave their jobs and ruin chances of promotion and stable incomes.”

In Bangladesh, all private universities and almost all public universities have introduced MBA programs in different business disciplines into their curricula with different names, durations, and modes. Bangladesh Open University (BOU), established in 1992, is a unique public university in Bangladesh that is transforming the country’s vast human resources into an educated and trained workforce by extending to them a wide range of academic programs. The University offers open and distance learning systems with 6 Schools, 12 Regional Resource Centres (RRCs) and 80 Sub-Regional Centres. In a distance education system, students are not required to attend the class regularly. Rather, they can learn at their home or workplace with specially designed learning materials. However, to assist with the challenging content of the program, tutorial facilities are provided on weekends at every study centre of BOU. The students can also utilise the help of regularly broadcasted audio and video programs. The School of Business (SOB), a leading school of BOU, has been offering “Regular MBA Program” since 1998 to create educated and skilled manpower throughout the country by making business education available to a large number of the population. It is a 60 credit-hour program consisting of 20 courses. A student can complete this program in at least 4 semesters (2 years) from the date of his or her admission. BOU has another MBA program called the Commonwealth MBA Program, which is well suited for people who have been employed at their jobs full-time for at least two years. This study explores a range of factors motivating the prospective students who applied and were called for final selection in the “Regular MBA Program” of BOU only. The literature review led to the development of the conceptual framework. In the present study, students wishing to enrol into an MBA program as their preferred choice of study are referred to as MBA aspirants. At home and abroad, many studies were conducted on open and distance education systems, but very few of them focused on distance MBA programs, and no specific study was conducted in Bangladesh on the primary factors leading to admission into distance MBA programs. The present study has, therefore, been undertaken to fill this need.


Literature Review

MBA programs are being offered by more universities than ever before. Numerous studies were conducted on open and distance learning, but the number of studies on distance learning MBA programs was minimal. The studies found to be pertinent to the present study are reviewed below.

The previous studies reflected similarities and differences in the results. Before launching a new MBA program, Beck and Williams (1989) performed a survey on 297 Hong Kong students and identified job performance as the primary factor and career development as the second most important motivating factor for pursing an MBA. In United States, similar results were reflected in the study by Luker et al. (1989), in which the researchers discovered that attaining long-term career objectives, obtaining promotions, remaining competitive, earning better pay, and having personal satisfaction were the top five reasons for pursuing an MBA. Several studies (Carpenter, 1997; Horowitz, 1997; MacErlean, 1993), however, identified that developing a better network and obtaining a better job and increased pay were the most common motivations. The studies by Kyariacou et al. (2002) and Ozkale, Kusku and Saglamer (2004) also focused on career choices of students.


Many people believe that an employee with an MBA degree can be successful in his or her fast track career in the form of improved salary and climbing the career ladder (Baruch and Peiperl, 2000). The value of the MBA education is often questioned when students who have pursued an MBA find no benefits from it. To achieve organisational goals, employers search for educated and skilled manpower, and students aspiring to gain the required skills pursue an MBA degree in order to assure their career development.

Lin and Tsai (2008) identified the “gaining higher status” category as a pragmatic motivation to learn management as expressed by some students. Teowkul et al. (2009) conducted a study on 89 graduate students at a state-run, Open University in Thailand to explain why individuals decide to pursue masters and doctoral degrees. The study found no differences in motivation factors for Masters and Doctoral degrees between male and female students. The findings reveal that Masters degree students expect more compensation, easier job changes, and a smooth transition into new careers.

Briggs (2013) identified that the prospective students were motivated to pursue an MBA degree in order to obtain an advanced degree, earn more money, change careers, advance their careers by obtaining a required credential, and obtain business management knowledge. The results of the study by Anwer, Nas and Raza (2013) revealed that career growth, knowledge and skills, higher salaries, higher education and flexibility and proximity are the basic motivating factors to opt for an MBA evening program in different private universities of Islamabad. Among all these factors, it is worth noting that career growth and higher salaries are the most influential factors among prospective students.

The role of an MBA degree in increasing leadership and teamwork skills is disclosed in many studies. According to Baruch and Peiper (2000), the performance of individuals having a Masters degree in Business Administration (MBA) is generally better in managerial positions than that of those who do not hold an MBA degree. The authors noted, however, that for effective management of an organisation, an MBA degree fails to equip students with the required soft and hard skills. This degree, according to the researchers, emphasises the hard skills but ignores the soft skills. Other studies seem to support this idea. Boyatzis and Renio (1989) demonstrated a significant positive effect of MBA programs on graduates’ managerial competencies in areas of information analysis, quantitative analysis, and implementation of projects. However, the MBA program did not appear to be effective in enhancing soft skills such as building relationships with peers and being leaders in the workplace. Kretovics (1999) observed that MBA studies enhanced acquisition of “hard” managerial skills such as goal setting, information gathering, quantitative analysis, theory application and technology application but was least effective in building interpersonal skills. Sturges, Simpson and Altman (2003) assessed the effect of an MBA degree and they observed that graduates become more effective managers through displaying self-confidence, managing employees and team working skills.

In Taiwan, Kung (2002) identified the factors that affected the students’ decisions to enrol in distance learning courses; such factors involved interest in the subject matter, cost of the program, flexibility of time, reputation of the course, course teachers and school and not having to be physically present in the class, among others. LeBlanc and Nguyen (1999) found the relationship between price and quality, the knowledge to be acquired, the economic utility of a business degree, the reputation of the institution and social and emotional value as the influential factors to the students deciding to pursue the program. They also noted that male students are more inclined to focus on social value during service consumption, while female students are more critical of the price/quality relationship as it relates to value. In Indonesia, Joseph and Joseph (2000) identified the critical factors in the students’ choice of a university to include the availability of information on course, the possibility of obtaining a job or career advancement, and the physical aspects and facilities of the learning institution. Miller (1988) found that accreditation, teaching methods, program duration, fields of specialisation, school ranking, and cost were the important considerations for pursuing a program in a university. The study by Powers (1988) revealed the academic quality, quality and reputation of the faculty, and placement opportunities as the highly rated leading factors for selecting a university. Parker et al. (1989) surveyed 152 students, and their results indicated that the educational attainments of faculty, the reputations of the university, placement records, research of faculty, and tuition costs were the most important criteria for selecting a university. Linden et al. (1992) suggested that prospective students should consider placement records, tuition fees, and average GMAT scores. Webb and Allen (1994) examined the same issues and found that academic reputation, accreditation, and tuition were highly ranked factors. Panitz (1995) surveyed 114 part-time MBA students at various stages in their MBA programs and found that these students expected to study under professors who had business experience, who were knowledgeable in business theory and who provided high quality instruction. In addition, staff professionalism, supporting facilities, ethical standards and the reputation of the school were considered to be important. The study by Briggs (2013) found the single most university related important factor that prospects considered for admission into MBA program to be the university’s ability to help make the students more marketable or advance their career. The researcher also recognised that cost, the university’s reputation, convenience, program duration, the university’s location, and the calibre of peers in the classroom were the motivating factors influencing students to apply to a MBA program.

An empirical review of literature revealed substantive information on other countries, but no literature existed in Bangladesh on the present topic. It was with this understanding and the antecedent developments that the present study sought to examine what motivated students to apply for the MBA program at BOU.


Objectives

The present study aimed primarily at examining the factors that led aspiring students to pursue the MBA program at BOU. The specific objectives of this study were as follows:


	To explore the demographic characteristics of the selected aspiring MBA students; and

	To investigate into the most significant factors explaining why the aspirants choose the MBA Program at BOU.


Methodology

The present study adopted a descriptive research design. The methods followed in performing the study are as follows:


Sample Design

Currently, BOU has five study centres for the regular MBA program throughout the country. For admission into the first semester of the year 2013 of this program, 1,080 prospective students applied and 751 of those students, after preliminary screening, were called for viva-voce, the final selection stage for admission (Official documents of SOB, BOU). These students constituted the sample population of the present study. Using a simple random sampling technique, a total number of 325 respondents were used as a sample size. The above sample is in line with Roscoe’s (1975) rule of thumb that a sample size between 30 and 500 is adequate for this type of study.


Types and Sources of Data

The types and sources of data used in the study were composed of both primary and secondary sources. Students who applied for admission into the regular MBA program of BOU were the sources of primary data, while the sources of secondary data were articles, the student handbook, MBA prospectus, official documents of SOB, journals, websites, research reports and other publications.


Data Collection Instruments and Procedure

A semi-structured questionnaire was constructed and used as an instrument of collecting primary data from the sample students. The questionnaire was composed of two sections. The first section solicited personal data from the respondents using a semi-structured questionnaire. The questions in the next section consisted of twenty five statements with close-ended questions regarding the motivating factors. The respondents were asked to indicate how strongly they agree or disagree with each factor using the five point Likert type scale ranging from 1 (strongly disagree) to 5 (strongly agree) by putting a tick mark for each factor. To this end, the aspiring MBA students were given the questionnaire before facing the viva-voce (final selection point), and they themselves filled out the questionnaire. In the study, the validity of the questionnaire was judged by extensive review of related literature and taking the opinions of the experts concerned. The most common internal consistency and reliability is Cronbach’s alpha. By convention, a lenient cut-off of 0.60 is common in exploratory research; alpha should be at least 0.70 or higher to retain an item in an “adequate scale” (Graham, 2006). Chowdhury and Sultan (2005) considered alpha values ranging from 0.60 upwards as being moderately reliable. In this study, we obtained a Cronbach’s alpha coefficient of 0.62 for these items. Therefore, the approach guided by a lenient cut-off of 0.60 is considered to be appropriate here, and the Cronbach’s alpha coefficient claims moderate reliability.


Data Processing and Analysis

The data collected through administration of the questionnaire were checked to ensure completeness, consistency, and readability. The values of the variables were coded by numerical figures, and the numerical coded numbers were given input for analysis of the data using a personal computer. Data were then analysed using Statistical Package for Social Science (SPSS), version 16. To explore the background information of the aspiring MBA students, descriptive statistics composed of simple percentage, frequency and mean were used in the present study. Factor analysis was performed to determine the leading smaller number of motivating factors of the interested students from the listed 25 items or factors. As Likert Scale produces ordinal data only, the parametric test (e.g., t-test) could not be used.


Results and Discussion

The results of the present study derived from the field survey are discussed below with the help of both descriptive statistics and factor analysis.


Descriptive Statistics

Descriptive statistics can be used to summarise the data, either numerically or graphically, to describe the sample. In the present study, the numerical descriptors, the frequency distribution, percentage, and mean were used. Several driving factors lead students to opt for admission into the MBA program including their socio-economic and academic background. Table 1 displays the prominent characteristics possessed by the aspiring MBA students.


Table 1: Demographic characteristics of the sample students (N = 325)



	Characteristics

	N

	Percentage




	Gender



	Male
	283

	87.1




	Female
	42

	12.9




	Age (Years)



	Below 30
	155

	47.7




	30–35
	106

	32.6




	35–40
	40

	12.3




	40 and above
	24

	7.4




	Mean age 31.36 years

	



	Previous Educational Qualification



	Graduation (Pass)
	70

	21.5




	Graduation (Hons.)
	88

	27.1




	Masters
	167

	51.4




	Area of Graduation



	Science
	136

	41.9




	Business studies
	84

	25.8




	Humanities
	105

	32.3




	Previous University



	BOU
	11

	3.4




	National
	152

	46.8




	Other public universities
	122

	37.5




	Other private universities
	40

	12.3




	Marital Status



	Single
	138

	42.5




	Married without children
	67

	20.6




	Married with children
	120

	36.9




	Present Occupation



	Unemployed
	48

	14.8




	Govt. job
	91

	28.0




	Private job
	175

	53.8




	Business
	11

	3.4




	Job/Business Status (N = 277)



	Full time
	254

	91.7




	Part time
	23

	8.3




	Professional Experience (N = 277)



	Below 5 years
	154

	55.6




	5 years to 10 years
	71

	25.6




	10 years and above
	52

	18.8




	Mean experience 6.48 years

	



	Annual Income (N = 277)
	
	



	Below Tk.100,000
	28

	10.1




	Tk.100,000 to Tk. 200,000
	93

	33.6




	Tk. 200,000 to Tk. 300,000
	89

	32.1




	Tk. 300,000 and above
	67

	24.2




	Mean income Tk.25,4301.13

	



	Father’s/Husbands’ Occupation



	Agriculture
	92

	28.3




	Govt. job
	104

	32.0




	Private job
	58

	17.9




	Business
	71

	21.8




	Influencing Person



	Myself
	250

	76.9




	Family Members
	32

	9.9




	Colleagues
	19

	5.8




	Boss/Management
	7

	2.2




	Friends/Relatives
	17

	5.2





Source: Field Survey

The demographic information of the respondents is represented in Table 1 based on frequency distributions and percentages. From the (325) selected aspiring MBA students in this study, 87.1% were found to be male and only 12.9% were female, which indicates the traditional male dominated sample in Bangladesh. Four-fifths of the respondents (80.3%) were up to 35 years old. The average age (31.36 years) of the sample respondents indicates the young students’ interests in participation in the MBA program. Interestingly, more than one-half of the aspiring respondents applied for the admission into BOU’s MBA program after completion of their masters degree. Though the courses designed for the MBA program are most favourable for business graduates, the majority of the aspiring students (74.2%) had graduated from either science or humanities programs. Regarding the previous university from where the aspirants had graduated, it is observed that the highest percentage of graduate respondents came from public universities, accounting for 87.7% of respondents. Approximately three-fifths of the total respondents were married and 64.2% of that sample had children. The greater numbers of aspiring employed students (85.2%) were engaged in either government or private sectors or were businessmen. However, most of the employed aspirants (63.2%) were employed in a private job and the overwhelming majority of students (91.7%) were engaged in their activities on a full time basis. As shown in Table 1, more than one half the employed respondents had less than five years work experience, and 25.6% had 5 to 10 years work experience. The rest of the respondents had professional experience of more than 10 years. The average years of work experience (6.48 years) demonstrates that the less experienced students applied in order to obtain a promotion or switch to another job, and applied for the MBA program using their existing job experience. The government service holders’ children who applied for the MBA program accounted for 32% of the sample. The number of students whose parents’ occupation was agriculture formed the second highest group, at 28.3%. Table 1 shows that more than two thirds of the respondents were self-motivated to pursue the MBA program at BOU. Only 9.8% were motivated by their family members. Therefore, the results suggest that the current MBA-demanding job market mostly influences the aspiring young students, middle aged employees, and married students to opt for admission into an MBA program for their present and future career development.


Factors Analysis

With a view to examine the factors that impact the students to be interested in pursuing the MBA program at BOU, the present study adopted Exploratory Factor Analysis (EFA). The Kaiser–Meyer–Olkin Measure of Sampling Adequacy (KMO) and a Bartlett’s Test were applied as pretests of factor analysis. Generally, a KMO value of greater than 0.5 is desirable.


Table 2: KMO and Bartlett’s test



	Kaiser-Meyer-Olkin Measure of Sampling Adequacy
	.725




	Bartlett’s Test of Sphericity
	Approx. Chi-Square
	1497.803




	
	df
	300       




	
	Sig.
	.000





Table 2 shows that the value of the KMO statistic is .725. Thus, the sample was considered to be adequate for the study to proceed with factor analysis. Bartlett’s Test of Sphericity was used to test the null hypothesis that the variables are uncorrelated in the population. The Bartlett’s Test showed a .000 significance level. This finding implies that a strong relationship existed among the variables, and thus supports the factor analysis.


Table 3: Communalities for extraction



	No.
	Variables

	Initial

	Extraction




	1
	Standard program structure with modern curriculum
	1.000

	.637




	2
	BOU is a unique public university
	1.000

	.585




	3
	MBA program of BOU is being well recognized in the job market
	1.000

	.522




	4
	Competitive but fair selection process of MBA admission
	1.000

	.538




	5
	Getting promotion in the present organization
	1.000

	.723




	6
	Switching to another corporate job
	1.000

	.666




	7
	Holding the managerial or executive position
	1.000

	.618




	8
	Having a job with high salary
	1.000

	.640




	9
	Making myself confident and competitive to take the forthcoming challenges
	1.000

	.640




	10
	Acquiring business management knowledge and developing administrative skills
	1.000

	.562




	11
	Showing better performance in present position
	1.000

	.576




	12
	Tuition and other charges of BOU are comparatively low
	1.000

	.515




	13
	No age barrier to admission into MBA
	1.000

	.528




	14
	Classes and examinations are on Friday only
	1.000

	.517




	15
	Requirements for admission are flexible
	1.000

	.585




	16
	Flexibility in course registration
	1.000

	.581




	17
	Class attendance is not compulsory
	1.000

	.681




	18
	Flexibility in attending classes and appearing examination at any study center
	1.000

	.588




	19
	Successful completion of another course from BOU
	1.000

	.615




	20
	Obtaining masters degree as I do not have
	1.000

	.511




	21
	Passing in the examination from BOU is comparatively easy.
	1.000

	.549




	22
	Receiving a professional degree required for almost all executive posts
	1.000

	.674




	23
	Pursuance of DBA/PhD in the future
	1.000

	.587




	24
	To be an entrepreneur
	1.000

	.534




	25
	No option to getting myself admitted into another public university
	1.000

	.598





Extraction method: Principal component analysis.

Table 3 exhibits the communalities of the variables, which express the percentage of each variable’s variance that is explained by the extracted factors. For example, the highest (72.3%) variance of Variable 5 (Getting promoted in the present organisation) is explained by the extracted factors. For factor extraction, the most widely used method, Principal Component Analysis (PCA), was applied in the present study. Factor extraction involved the determination of the smallest number of factors that could be used to determine which motivating variables explained the greatest variations in aspiring students’ selection of the MBA program at BOU.


Table 4: Total variance explained

[image: art]

Table 4 reveals the actual components or factors that were extracted. The section labelled “Rotation Sums of Squared Loadings” shows only those factors that met the cut-off criterion (extraction method). In Table 4, it is found that the eigenvalues greater than 1 (default option) result in nine factors being extracted. The Scree Plot (Figure 1) also shows that nine components with eigenvalues greater than 1 of the twenty five variables are extractable for factor analysis. The first component explains a high variance of 3.92, which is 15.68% of the total variance. This is the prime leading factor of growing interest among the aspiring MBA students. Likewise, the ninth component explains 4.17% of the total variance and the first nine components together explain 61.24% of the total variance (Table 4).



[image: art]

Figure 1: Scree plot.




To reduce the number of factors and to enhance the interpretability, factors were rotated using the most commonly used method, the “varimax rotation”. Table 5 shows the rotated component matrix, which contains the coefficients or factor loadings for each variable. These coefficients, the factor loadings, represent the correlations between the factors and the variables. A coefficient with a large absolute value indicates that the factor and the variable are closely related. The factors can be interpreted in terms of the variables that have large loadings on them. The results of varimax rotation are given in Table 5, which shows that five factors constituting the variables with factor loadings of more than 0.5 were identified for interpretation.


Table 5: Rotated component matrix (a)
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As evident in Table 5, factor 1 has high coefficients for 4 variables (standard program structure, unique university, recognised program, and fair selection process). Therefore, this factor is labelled the institutional reputation factor and is the dominant factor explaining the highest percentage (15.68%) of the total variance. The variables (obtaining a promotion, switching to another job, holding managerial position, having a high salary, starting one’s own business) constitute the second factor, which is marked the career development factor. Factor 3 is composed of the variables with high loadings on it. These variables include making the individual confident and competitive, acquiring business management knowledge, and showing better performance in the present position. Thus, factor 3 is called the self-development factor. Another factor named the flexible learning system factor is composed of seven variables (low tuition fees, no age barrier, weekly holiday classes and examinations, flexible admission requirements, flexibility in course registration, voluntary class attendance, and convenient place for class and examination participation).


Five variables (successful completion of BOU’s another course, obtaining masters degree, receiving a professional degree, pursuance of DBA [Doctor of Business Administration]/PhD in the future) constitute the fifth factor, which is conceptualised as the academic achievement factor. Therefore, the factor analysis in the study convincingly suggests that the interests are grown among the aspiring students for admission into the MBA program at BOU by five leading factors: institutional reputation in terms of modern curriculum, uniqueness and fair selection process, career development, self-development, flexible learning system, and academic achievement.


Conclusion

The present competitive and global business environments are in high need of executives with broad knowledge of business and management skills. Distance MBA programs are the best option for the individuals who wish to complete their degree and gain the required skills simultaneously. Bangladesh Open University, with the motto of creating next generation business leaders, has been offering an MBA program since 1998. The present study aimed to identify the factors that led the students to be interested in pursuing the MBA program at Bangladesh Open University. The results help to conclude that BOU’s prospective students are self-motivated, as most of them are matured, employed, married, professionally experienced and public university graduates. The factors leading to growing interest among MBA aspirants were characterised by twenty five statements. These factors together are significantly related to the students’ decision for admission into the MBA program. Institutional reputation in the form of standard program structure, recognition, fair selection process, and uniqueness is the most significant factor towards growing interest among aspiring MBA students. The career development factors entailing promotion, switching to another corporate job, holding an executive position, obtaining a job with a high salary, and starting a new self-owned business also motivate the students into applying for admission into the MBA program. Students with the ambition of making themselves more confident and competitive, acquiring business management knowledge and showing better performance in their present position are highly interested in applying for admission into the MBA program. A flexible learning system including low tuition fees, no age barrier, classes and examinations on weekly holidays, conciliatory admission requirements, flexibility in course registration, voluntary class attendance, and convenient place for class and examination participation contributes to the growing interest among MBA aspirants. Successful completion of another one of BOU’s courses, obtaining a previous masters degree, receiving a professional degree, pursuance of DBA/PhD etc., as academic achievement motivation factors for the students to apply to the MBA program through open and distance learning systems. Further studies may be conducted to determine whether there is a significant difference in leading factors between students of different characteristics.
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Abstract

With the high cost of traditional or hands-on laboratory classes, and the need for distance learning in many university institutions, there has been a trend towards providing online laboratory classes through remote or simulated access. An online laboratory class can offer cost savings compared to a hands-on laboratory, and has been made possible by advancements in software and communication technologies. The increase of e-laboratory or (remote laboratory) applications calls for an in-depth evaluation on its effectiveness. The results show that performing an experiment away from the physical equipment can have a significant effect on the student’s learning experience while not negatively affecting learning outcomes. The physical separation allows students to learn and interact freely and creates a good opportunity for knowledge transfer. Furthermore, the freedom offered by e-laboratories has also allowed for a student’s participation to be more involved with the laboratory experiment. Results also suggest that e-laboratories are comparable in effectiveness to hands-on laboratories, at least in teaching basic applications of course content, and are sufficient on their own.
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Introduction


Laboratory Class in Engineering Course

In the engineering profession, the main task is to manipulate material and energy for the benefit of humankind (Feisel and Rosa, 2005). This task will successfully be achieved if the engineers, technicians and others have knowledge and experience related to the specific engineering field. Therefore, at university or college level, engineering education plays important roles to produce related knowledge and experience for engineering students (Chen and Chen, 2013).


One of the most important factors in forming professional engineering qualities is the practical component of the engineering curriculum. To achieve these qualities, laboratory classes are valuable learning tools, which can effectively be used in an attempt to teach the link between practical skills and theory (Zol Bahri and Trevelyan, 2007). Work in the engineering laboratory environment provides students with opportunities to validate conceptual knowledge, to work collaboratively, to interact with equipment, to learn by trial and error and to perform analysis on experimental data (Su, 2006). According to Webb (2003) the underlying value of laboratory classes is that they provide a fundamentally different context for the students’ learning. In a laboratory class, their environment is different compared to other learning modes, such as lectures or tutorials. They engage with the real hardware, components and materials; they embed their learning into a different context, and construct different knowledge as a result.


From Real to Virtual to e-Laboratory (or Remote Laboratory)

Work in a real laboratory imposes scheduling and physical restrictions both for students and academic staff. It requires significant scheduling effort and financial investments. Therefore, virtual or simulation and remote laboratories are becoming increasingly common alternatives in current undergraduate engineering courses (Trevelyan, 2013). The virtual laboratory provides a simulated environment. Many software packages have been developed for the simulation of real experiments. The simulators proved themselves to be beneficial for effective explanations of theoretical concepts; for conducting experiments step-by-step; as an interactive medium; as flexible, easy-to-use tools; and as a low cost alternative because of the lack of time and physical restrictions (Nedic, Machotka and Nafalski, 2003).

Although well-designed virtual laboratories can be very useful and simulations are indispensable in deepening students’ conceptual understanding, they are generally considered to be a poor replacement for the practical work performed in a real laboratory. e-Laboratories (e-labs) are a relatively new development concept, but their numbers are exponentially increasing due to recent technological progress and availability of tools for their design. They represent the best alternative to working in a real laboratory because, if properly designed, they can offer students the opportunity to perform experiments on real equipment, to collaborate, to learn by trial and error, and to perform analysis on real experimental data. Additionally, e-laboratories can provide a tele-presence in the laboratory as well as the flexibility to choose the time and place to perform experiments (Nedic, Machotka and Nafalski (2003).

According to Trevelyan (2013), some incentives for implementing e-laboratories include:


	Widely available laboratory experience outside the universities in which they are developed;

	The provision of worldwide access for students and researchers in poor and developing countries;

	Flexible delivery, allowing students to work on the laboratory at times that best suit them; and

	Improved learning effectiveness by allowing better sequencing with lecture material. Often timetabling restrictions mean that a laboratory is run over several weeks; therefore, the completion of a laboratory may not coincide with lectures pertaining to the relevant material. Online laboratories can be completed as a series of short tasks, tied closely to tutorial questions and lecture material. This longer-term learning strategy gives a student time to digest information and has the potential to significantly improve learning effectiveness.


Pedagogical Issue in the Electronic Delivery Method

Although there is a slow trend to shift from real to e-laboratory classes, little attention has been paid to the pedagogical differences caused by this shift. In a recent study by Lindsay (2005), he showed that e-laboratory classes are introducing distance and technology-mediated interfaces into the laboratory environment. Each of these factors has been shown to have an impact upon learning outcomes. He insisted that the learner constructs their reality from the situations and scenarios that they encounter; their understanding is based on their experiences. Different experiences will lead to different constructions; two learners who encounter different material will learn different things, but, based on their past experiences, two learners who encounter the same material will assimilate it differently.


Concerning Current Technology of Delivering Laboratory Classes

There has been a long debate on whether current technology can replace the conventional method of delivering laboratory classes. It is clear that the choice of laboratory technologies, i.e., simulation or e-laboratory, could change the economics of engineering education, and it is also clear that changing the technology could change the effectiveness of education (Nickerson et al., 2007). According to Corter et al. (2004), researchers on the hands-on mode think that engineers need to have contact with the apparatus and that laboratory should include the possibility of unexpected data occurring as the result of apparatus problems, noise or uncontrollable real-world variables. While simulation researchers often begin by invoking the spectre of cost, hands-on laboratories take up space and impose time and location constraints. Many educators claim that simulation is not only cheaper, but it is also better in that more laboratories can be conducted than with hands-on laboratories.


Research Objective

The aim of this research is to evaluate the effectiveness of remote laboratories in distance education. In particular, aspects of an e-laboratory are compared to a hands-on laboratory. Strong emphasis is placed on the experience gained by the students from performing the laboratory. The comparison is carried out through the analysis of student feedback and their observations.


Research Methodology


Selection of Experiments

Two experiments from the Mechatronics course were chosen for comparison and analysis. Both experiments are independent of each other – students are not required to complete the two experiments in a particular order, hence their knowledge is assumed to be independent. This independence is important, especially when analysing the data from each experiment. Thus, it is necessary to select other experiments that are different in concepts and approach of laboratory to provide an independent evaluation of each laboratory outcome. More specifically, this study aims to provide comparisons – remote (e-laboratory) vs. hands-on laboratory.


Samples

The main e-laboratory exercise studied in this research is part of Mechatronics Systems syllabus, a second year Mechatronics course at The University of Western Australia. Therefore, the sample population for this research is students of second-year Mechatronics Engineering.


e-Laboratory vs. hands on laboratory

The comparison between a purely e-laboratory and a hands-on laboratory aims to reveal any possible difference in student outcomes due to the lack of physical proximity and interaction with the real equipment. This includes exploring the important aspects that students forego during the physical separation.


e-Laboratory Experiment


Aim of the e-laboratory

The aim of this e-experiment is to introduce the idea of implementing a finite state machine on an online control system. The objective of this laboratory exercise is to design an automated control system for the process of filling, measuring and dumping sand. This e-laboratory exercise incorporates concepts like discrete control, program timing and delay, remote access control of equipment and further practice for programming in LabVIEW.

Students complete the laboratory experiment individually without direct assistance from tutors. There are no appointed laboratory sessions, but one tutorial session was arranged for students to seek help with programming. Students were also given an introduction to the machine during a lecture, an opportunity to experiment with the machine during a tutorial session and a recorded list of questions and answers for reference on the unit webpage.


e-laboratory software setup - clients

An e-laboratory experiment is created for students to design an automated control system using the sand-weighing machine. The laboratory experiment aims to provide students with a practical experience from theories and concepts introduced in lectures and tutorials. Guidelines and handy tips were included in the laboratory sheet to assist students in getting started. A new Hardware Client and Remote Client are designed for this e-experiment as Figure 1 and Figure 2.
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Figure 1: Screen of LabView Remote Client (e-Laboratory Software).
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Figure 2: Screen of LabView Hardware Client (e-Laboratory Software).





e-laboratory hardware setup – sand-weighing machine

In this research, the sand-weighing machine (Figure 3) is used as Mechatronics e-laboratory setup. Its basic function and operation is to measure an amount of sand and dump it into a bag. The sand-weighing machine consists of 4 independently controlled pneumatic actuators – coarse fill, fine fill, dump and blow (compressed air). These actuators are controlled via the interface in the Mechatronics laboratory. There are six sensors attached to the machine – 4 motion sensors and an ultrasonic gage providing two output signals.


Methods of e-experiment

The aim of this experiment is to run the sand-weighing machine (Figure 3) remotely by using the e-laboratory software (through Internet). The hardware of the sand-weighing machine is in another laboratory or university (potentially thousands of kilometres away). Once student (or user) turns ON the Hardware Client (Figure 2) in the e-laboratory software, remotely the sand-weighing machine is turned ON and the e-laboratory experiment begins. Then, the student continues the experiment by following the e-lab hand-out and collecting the real data from the sand-weighing machine equipment. All the processes and sensors are controlled by the e-laboratory Remote Client (Figure 1).

However, it is not easy to decide whether experiences in e-laboratory contribute towards a foundation for practical engineering. One cannot be sure about what students will miss or gain when moved from hands-on labs to e-labs or simulations (Gillet, Latchman et al., 2011; Colwell, Scanlon et al., 2012; Nedic, Machotka et al., 2003). Thus, in order to improve the learning experience of the students while performing the laboratory experiment, a camera was placed beside the sand-weighing machine to enable the students to view and feel the operation of the machine remotely as if they are doing it hands-on. Students are able to view the process of filling and dumping, and to view the increasing or decreasing level of sand in the bottom hopper from the view angle provided.
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Figure 3: Sand-weighing machine (e-Laboratory Hardware).





Hands-on Laboratory Experiment


Aim of the hands-on laboratory

The objective of this laboratory experiment is to help students develop an understanding of theoretical concepts related to Fluid Mechanics and pumps. This laboratory is conducted in groups led by a demonstrator. Students interact with the pump system by identifying each component of the pump and its functions. They record data from the pump during operation in order to generate a system curve. Towards the end of the laboratory session, a short discussion was held between the students and the demonstrator to discuss possible sources of error and a short analysis on the curve.


Laboratory setup - thermofluid pump rig

The pump rig is installed in the Mechanical engineering laboratory and consists of a Gould’s 3196 MTX model chemical process centrifugal pump (Figure 4).
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Figure 4: Thermo fluid pump rig





Results and Discussions

The objective is to gather information regarding student outcomes from their involvement in e-laboratory and to compare these outcomes with those from the hands-on laboratory. Three methods were devised to assess the student outcomes: student observations, interviews and surveys. The contents of the survey instrument were developed based on the transcript of the observation and interviews. Students’ outcomes, learning experiences and feedback from the laboratories were compared for analysis. For the survey, there are two types of evaluation: PRE and POST evaluation. PRE evaluation is performed before the students run the laboratory, and the POST evaluation after performing the laboratory.


Method of Evaluation


Student observations and interviews

Student observation and interview were designed to be complementary of each other. The aim of the student observation is to understand problems students encounter and the approaches taken. It is also aimed at picking up issues and observations that students might not be able to verbally explain or recall during the interview. For the sand-weighing machine, the author observed students while they were completing the exercise in the department computer laboratories, either individually or in groups. The students did not receive any direct assistance from the author during the observation, which would affect their learning behaviour, exploration and learning outcomes.

During the informal interview sessions, some students commented on the convenience provided by the remote access feature of the laboratory. Several of the participants interviewed said:


…interesting and easily accessible.

Remote labs provide no time constraint in completing the exercise and more opportunity to explore the equipment.

The flexibility gave me more time to think about the concepts in the exercise.





Other students preferred a traditional laboratory setup.


…second rate. You can’t truly get a feel for how a piece of equipment works without seeing it operate in real life. A camera image without any sound does not convey the same information.

Students who had access to the laboratory itself found a solution to the problem above.

I chose to work on the computer right next to the machine so that I can get a good view of the machine working.

Although a camera image did not convey the same information as direct visual feedback, another student found it useful.

Having the camera view helped a lot. I didn’t get a very detailed introduction to the physical machine





Survey

The custom-made surveys were a quick and relatively easy form of student feedback evaluation. They were designed to be as easy to complete as possible, comprised of quantitative and qualitative questions. Figure 5a and Figure 5b show samples of survey questions for e-labs and hands-on exercises, respectively.



[image: art]

Figure 5a: Sample of sand machine exercise survey.
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Figure 5b: Sample of hands-on exercise survey.





Result of the Evaluation


Analysis for e-experiment

Based on the observations and interviews, the survey instruments were developed. Students were asked to answer the experiment objectives component of the survey before (PRE) and after (POST) performing the laboratory, by rating each question with a number from a scale of one (Strongly Disagree) to five (Strongly Agree). Only ratings above four were considered to be a significant achievement of the student. For example, Figure 5a and Figure 5b show the samples of the survey question given to the students before and after performing the e-Laboratory and hands-on laboratory, respectively.


There were 24 surveys collected and analysed for the Sand-Weighing Machine laboratory experiment. Results from the sand experiment indicated a positive learning experience from students. An almost perfect achievement was obtained for equipment understanding – 96% of the students rated that question with at least a scale four. Table 1 shows the relationship between the PRE-test and POST-test score for the achievement of Sand-Weighing Machine experiment. Additional results of the experiment objectives of the exercise obtained can be seen in Figure 6.


Table 1: Relative participation in e-experiment



	Relative Participation in e-Experiment
	Percentage




	Participated more in e-exercise
	50%




	Participated equal amount
	40%




	Participated less in e-exercise
	10%
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Figure 6: Achievement in sand machine experiment.




A distinct disappointment from the remote experiment is the failure to develop the student’s LabVIEW programming skills. Only 29% of students recognised an improvement in their LabVIEW skills, and more than half the class felt that the remote experiment contributed otherwise.


Relative participation score with e-Laboratories

Students were asked to rate their relative participation score in the e-Labs experiment and the average participation in other conventional hands-on laboratories in their experience. The level of participation involves the time spent directly with the experiment and the level of interest towards completing the experiment. Participation scores can be found in Table 2, where the relative difference between student’s score and experience and participating score are significant and where the significance level is 0.001 and 0.000, respectively. The results show that the students are proponents due to the experience gained and the e-Laboratory participation.


Table 2: Comparison of outcomes between e-Laboratories and Hands-on laboratories



	Average Weighted Outcome
	%

	Mean

	Std Dev




	Sand machine remote exercise
	63

	0.7488

	0.1158




	Pump hands-on laboratory
	57

	0.7487

	0.1262






Analysis for hands-on experiment

For the thermo-fluids pump experiment, course objectives of the laboratory obtained an average achievement of 57%. The pump laboratory seems to have failed to build a deep understanding of the pump system in the students. Only 22% felt confident (ratings of scale four and above) to perform further analysis on the pump. Apart from further analysis on the pump, the laboratory has quite successfully achieved its course objective outcomes with an average of 65%. The outcome of each objective is uniform across the entire class.


Comparison of the Outcomes of the Experiments

With all the relevant literatures in mind and also in response to the student survey, two effective thermofluids laboratories have been designed. They incorporated the principles of student focussed teaching and will be something from which students can enjoy learning about fluid mechanics, pump theory and application. They are directly applicable to practical life, as the pump rig differs from an industrial pump system only in scale. This fact is clearly explained in the procedure notes and will be stressed by the demonstrator.


Sand Machine vs Pump Laboratory Experiment

The average achievement from the e-Labs experiment is 63% and the average achievement from the hands-on is 44% (Table 3). Judging from this percentage alone, the remote experiment is more successful than the pump laboratory in achieving its laboratory objectives. From this alternative percentage, it can be concluded that students complete both laboratories with an equal sense of achievement.


Table 3: Results of comparisons (Hands-on vs. e-Lab)



	No
	Analyses
	Mean

	Std. deviation

	Sig. (2 tailed)




	1
	Pre-test
	
	
	



	(e-Labs vs.
hands-on)
	56.65

	15.97

	p = 0.078




	64.00

	18.07

	



	2
	e-Labs group
	
	
	



	(pre-test vs.
post-test)
	56.65

	15.97

	p = 0.000**




	44.15

	11.48

	



	3
	Hands-on group
	
	
	



	(pre-test vs.
post-test)
	64.00

	18.07

	p = 0.076




	62.65

	16.90

	



	4
	Post-test
	
	
	



	(e-Labs vs.
hands-on)
	44.15

	11.48

	p = 0.000**




	62.65

	16.90

	




**Significant at the 0.01 level (2-tailed).

Referring back to Figure 6 and Figure 7, it is clear that the percentage outcomes from the sand experiment are more varied compared to the pump laboratory. Students from the e-Laboratory experiment achieve outcomes similar to each other and with greater success, despite the larger variation in the number of objectives achieved compared to the hands-on laboratory. Students from the hands-on laboratory complete the laboratory with more well-rounded skills compared to that of the e-Laboratory. Hence it can be concluded that the e-laboratory was more effective in emphasising certain course objectives than others, while the hands-on laboratory was effective in obtaining a uniform achievement from students. The e-Labs experiment was particularly successful in developing an understanding of the machine behaviour. Students were free to explore the functions of the machine and the controls on their own time schedule.
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Figure 7: Achievement in pump laboratory experiment.





e-Laboratory Experience

Students completing a remote experiment would not be able to experience the sound, feel and visual feedback of controlling equipment manually. The video feed will only be able to provide an image feedback of the equipment and if necessary, a microphone can be integrated into the remote client to provide audio feedback. Although students have commented about the lack of hands-on touch and direct visual feedback from an e-laboratory, the only impediment was the unsatisfactory view angle of the webcam. There was no evidence of any negative impact on learning outcomes due to the lack of a hands-on approach in the e-laboratory experiment.

For instance, during the e-laboratory approximately 70% of the students had the opportunity to control the robot using the teach-pendant. As the students controlled the robot, they observed the behaviour of the robot arm, felt the sensitivity of the robot speed with the joystick movement and developed an understanding of the robot’s design. Some students have also taken the opportunity to test the robot’s position limits and were able to observe errors that appear on the teach-pendant. Students who controlled the robot gained significant understanding and were observed to be capable of transferring their understanding to other students using verbal explanations. These experiences gained from the laboratory will not be an indication of a student’s outcome from the laboratory, as traditional laboratories only aim to assess a student’s academic outcome and formal knowledge. However, these practical and safe working experiences become important as students transition into the industry as engineers.

Students were also observed to be keen to complete the hands-on laboratory as soon as possible. A significant number of students were excited to finish the whole procedure and did not pay significant attention to the laboratory session. These students often required concepts and procedures to be repeated. Some of the students who were confused about certain concepts did not bother to pursue clarification from the tutor. They were quite happy to leave the laboratory in a semi-confused state as long as other group members had the data and understood the concepts. These students believed their questions could be clarified by their peers after the laboratory session because they felt constrained from asking for further explanations in the laboratory.

When finally implemented online, the focus will be on allowing remote control of the valves, fittings and the variable speed drive, with data logging from the pressure transducers and flowmeter. Web cams will establish visual contact with the experiment. By taking a particular interest in student learning, it is hoped that the resulting laboratories will be an enriching educational experience for both the thermofluids students and the staff who conduct them.


Constrained Learning in Hands-on Laboratory

One of the arguments for a traditional laboratory setup held in the laboratory itself is the real laboratory environment that students experience. This includes being able to observe and appreciate ergonomic placement of control panels, displays, and equipment, health and safety practices, and the basic ability to recognise and identify common symbols and displays. The aim was to introduce students to common issues and safe working practices likely to be found in the engineering industry. A simple and common example would be the need for enclosed footwear, safety glasses and occasionally, helmets. During the pump laboratory, students were specifically advised on a list of general safety guidelines and hazard identification involved with the laboratory. Students were instructed to follow a safety checklist throughout the operation of the pump system as they change controls and turn valves on and off. A significant laboratory experience would be the sound of the pumps and the pressure in the valves as students try to turn it to open or close.

However, student ignorance for general laboratory environment was observed for the e-laboratory. Before the start of the laboratory session, approximately 80% of the students triggered the optical sensor enclosing the robot area. The robot controls would be automatically turned off, an error message appeared on the teach-pendant and warning beeps sounded from the control unit. For the 80% of students who triggered the sensors, only 10% noticed the warning beep and then took notice of the optical sensors.

When the laboratory session was started, the laboratory demonstrator specifically highlighted various safe working practices of the robot to the students. Unless distinctively noted, students generally ignore the laboratory environment and safety practices. Supporting evidence to this conclusion would be the small number of students who turn up to the laboratory without enclosed footwear.

A structured group laboratory restricts individual learning and general communication between students. The pace of a hands-on laboratory is often determined by the laboratory demonstrator. Most students felt pressured to follow the flow of the laboratory session dominated by the average student and hence fall behind on the understanding of the concepts presented in the laboratory. This is where the benefits of remote access to the equipment become important – students who missed out on certain items during the laboratory are given a second chance to develop their understanding after the laboratory.


Preference for Different Laboratory Modes

Students were asked to comment on their experiences with both components of the laboratory – hands-on and electronics. Figure 8 shows 31% preferred a conventional hands-on laboratory where they can obtain ‘immediate visual feedback’. This group of students found the video feed not very beneficial and the lack of an available laboratory demonstrator to answer any queries to be a major limitation of an e-access laboratory. A significant number of students have also highlighted their preference for direct contact with the equipment itself, describing the e-laboratory experience as “detached” compared to a hands-on laboratory.
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Figure 8: Preference for different laboratory modes.




On the other hand, 38% of students prefer the convenience offered by the e-laboratory. They enjoy the opportunity to work on the experiment at a remote location and at a convenient time. A few students found the remote access design an “excellent learning tool for control” and a good opportunity to allow further exploration. Some of them commented that the remote access allowed results to be checked after the laboratory session and the experiment has ended without the pressure of being in a laboratory situation where time contributes to pressure to follow the flow of the laboratory.

In order to assess the educational developments of the new laboratory classes, it is recommended that students be surveyed at the conclusion of the mode of laboratory for the course next year. The survey should ask students about their enjoyment of the laboratories and additionally whether they found them educationally beneficial. Most importantly, the survey should encourage students to make written suggestions for the designers. The design of a laboratory class is an iterative process and findings from the follow-up survey should be implemented for the following class of students. Despite how carefully objectives are planned before the laboratory is devised, student achievement can only really be seen once they have tried the laboratory.


Conclusion

We have outlined a testing on the relative effectiveness of hands-on and e-laboratories, and we have discussed results from the assessment study that directly compared remote and hands-on laboratories in the context of a single course. This focused comparison, though limited in scope, allows for carefully controlled comparisons of the two laboratory formats because exactly the same students take part in both types of laboratories.

The results of this study were encouraging. More than 90% of the student respondents rated the effectiveness and impact of the e-laboratory to be comparable (or better) than the hands-on labs. The e-laboratory has effectively tested the students’ conceptual knowledge, allowed them to work collaboratively on the problem, interact with the equipment, learn by trial and error and allowed the students to perform analysis on real experimental data.

Results of this study substantiated those of Corter, Nickerson et al. (2004) that e-laboratories have provided increased access to equipment for students. No longer are students constrained to learn within a group like in traditional hands-on laboratories. With e-laboratories students can perform and repeat the experiment at any time and any place convenient. Students have also found more freedom in exploring the equipment’s behaviour and control as opposed to being spoon-fed with important information. Although some students feel a “detachment” from the physical machine, the learning outcomes have not been affected and the learning experience has improved. Students have also gained the experience of controlling equipment remotely.

The freedom offered by e-laboratories has also encouraged students to be more involved with the laboratory experiment. Although there is an effect of physical separation with the real equipment, the effect only presents when students are required to troubleshoot or diagnose errors from their design and the equipment itself. Results suggest that remote labs are comparable in effectiveness to hands-on labs, at least in teaching basic applications of course content and are sufficient to stand on their own, independently.
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Abstract

A university in the Philippines launched an independent Massive Open Online Course (MOOC) Portal called @RAL and presented an “Introduction to Mobile Applications Development Using the Android Platform” course as its first offering. The current study evaluated this MOOC according to participants’ experiences and expectations to develop recommendations for future MOOC offerings. A subjective survey with both quantitative and qualitative items was administered to all of the course’s participants regardless of whether they had completed the course. The MOOC was evaluated using Level 1 and Level 2 of the Kirkpatrick Model of Evaluation to measure the learner satisfaction and perceived learning of the participants. Level 1 (i.e., Satisfaction) was measured according to participants’ responses to specific statements using a 5-point Likert Scale. Level 2 (i.e., Perceived Learning) was measured by survey items that reflected the participants’ levels of involvement and perceived learning in the course. Relationships between satisfaction and completion as well as between participants’ level of involvement in the course and perceived learning were identified. Comments and suggestions from the participants were also analysed. Results revealed that the participants generally found MOOCs to be appealing given that the courses are free and easily accessible; however, participants had issues with schedules and deadlines that caused them to not finish the course. The participants also discussed their desire to receive more frequent updates. Future offerings of this course, as well as other MOOCs on university MOOC platforms, should incorporate these suggestions to improve learning and learner satisfaction.

Keywords: MOOC Evaluation, Participant Satisfaction, Independent MOOC Platform


Introduction

Given the university mandate to provide open, distance e-learning opportunities, offering Massive Open Online Course (MOOC) was an obvious next step to provide education for everyone in accordance with public service initiatives. Although a number of universities offer MOOCs through popular MOOC providers, such as Coursera, EdX and Udacity, there are some universities that prefer to offer MOOCs through their own systems.

In cooperation with a telecommunications company in the Philippines, the university developed a MOOC Portal called @RAL. This portal runs on Moodle, which is the same Learning Management System used by the university for its online programs. By developing its own MOOC portal, the university can exercise control with regard to course content, protect MOOC students’ data, and utilise a Learning Management System that is familiar to the majority of the university faculty.

The first MOOC offered on this portal was an Android application development course that was designed and facilitated by a representative from the partner telecommunications company. The six month course was conducted in 2013 and served as a trial run of the @RAL portal. The outcomes of this course served as the basis for deciding the university’s future directions with regard to offering MOOCs.

The current study examined the effectiveness of the design and delivery of the MOOC and, importantly, whether participants perceived that the course satisfied learner objectives. The results from this study will determine the course’s strengths and weaknesses, as well as what aspects of the course require improvement. The university’s experience in offering this course and developing @RAL can be applied to the development of future MOOC offerings and may improve how MOOCs are designed, particularly for universities that offer MOOCs through independent systems.


Objectives

This study evaluates whether the MOOC called “Introduction to Mobile Applications Development Using the Android Platform” was successfully delivered based on participants’ expectations and experiences. Specifically, the study has the following aims:


	Identify the factors affecting participant satisfaction in the MOOC platform that influence the effectiveness of course delivery.

	Evaluate the effectiveness of this course through participants’ evaluations of their own learning.

	Collect and analyse participant feedback.

	Make recommendations for future MOOC development.


Course Design and Structure

The current study focused on the initial offering of the MOOC titled “Introduction to Mobile Applications Development Using the Android Platform” in the @RAL Portal. This MOOC had the following characteristics that are typical for such platforms, according to Glance et al. (2013): an online mode of delivery (using Moodle), online quizzes and assessments, short videos, peer assessments and online forums.

This course was aimed towards individuals who were interested in learning basic knowledge about creating mobile applications for Android. To pass this course, participants should have gained the knowledge and skills to successfully engage in the following:


	Discuss background and concepts supporting mobile application development

	Perform the basic skills needed to create an Android application

	Develop a basic Android application


The course consisted of six modules that were completed during a six month period (from July to December of 2013). Each module addressed a topic supporting participants’ ability to create their own Android application, which would be made possible by the conclusion of the course. The course modules were as follows:

Module 1:   Introduction to Mobile Applications Program (uploaded July 1).

Module 2:   Introduction to Android (uploaded July 17).

Module 3:   User Interface Components and Modifying Your Project (uploaded September 3).

Module 4:   Android Activities, Intents, Preferences and Services (uploaded July 29).

Module 5:   Databases and Content Providers (uploaded September 19).

Module 6:   Finishing Your Application (uploaded October 4).


The modules consisted of a text-based reference in PDF format and lecture videos created by the faculty-in-charge (FIC), which were provided via YouTube. Additional readings in the form of external links were also provided. Module 4 was uploaded prior to Module 3 due to an error on the part of the FIC.

Each module included a quiz as a form of assessment. The final projects, which were participants’ own Android applications, were peer-evaluated using Moodle’s forum.

The course also included five main discussion forums, as follows:


	News Forum – a forum for announcements from the FIC.

	Module Discussions – a forum for participants to ask questions and discuss course materials with their course-mates.

	General Discussions – a forum for self-introductions and served as socialisation/networking forum.

	Assignment Questions and Clarifications – a forum for addressing any concerns regarding the course assessments.

	Technical Questions and Feedback – a forum for discussions and inquiries regarding the use of the course site and its features.


To attain a certificate of completion, participants had to obtain a total grade of 75% or higher and had to submit a final project, which was their own Android application.


Course Analytics

In the initial design, each module should have taken 2–3 weeks to complete, for a total course period of 16 weeks. However, the course encountered problems, such as modules and quizzes being uploaded later than anticipated and majority requests for deadline extensions, such that the course was extended from 16 weeks to approximately 24 weeks.

The course had a total of 395 enrolled participants, yet not all of the individuals were able to complete the course. For the first module, there were 91 unique views on the first day, which slowly tapered down to 1–5 views per day during the final week. The final module, which was uploaded in October and addressed the packaging and finishing touches for an Android application, received a maximum of seven unique views per day.

The trend for the unique views per module was a peak in views on the first week, which gradually decreased across time. For each progressing module, there was a decrease in the total number of views, as shown in Table 1. The data were recorded from the upload date of the module until October 13, 2013 (Borromeo, 2013).


Table 1: Module Unique Views



	
	Minimum Unique Views/Day

	Maximum Unique Views/Day

	Sum of unique views on all days




	Module 1
	1

	91

	799




	Module 2
	1

	56

	488




	Module 3
	1

	10

	72




	Module 4
	1

	23

	301




	Module 5
	1

	5

	55




	Module 6
	1

	7

	33





This decreasing trend in views is consistent with the course completion rate, as only five participants eventually submitted their final projects. These five participants were most likely the only ones accessing the course during the final days, as they were the only ones relying on the module knowledge to create their final projects.


Literature Review

The primary focus of the current study is participants’ perceptions of the effectiveness of the MOOC. Participants’ evaluations of courses, both MOOCs and other course types, are based on customer satisfaction and job satisfaction theories. According to the Customer Satisfaction theory, participants are considered to be customers and the course is the product that they are consuming (Franklin and Shemwell, 1995). In contrast, the Job Satisfaction theory argues that participants are similar to university employees and, as such, they base their satisfaction levels on the value of their input into the educational process (i.e., studying) compared with their educational compensation (i.e., grades) (Penington, 1989 in Franklin and Shemwell, 1995).


According to Grover et al.’s (2013) evaluation framework, the Learner Background and Intentions dimension interacts with the Interactive Learning Environment and Technology Infrastructure dimensions in a MOOC. This framework regarding the design and evaluation of MOOCs proposes that improvement and learning originate from these dimensions, which are influenced by the designer’s assumptions regarding the learners, as well as the learners’ own expectations.

Cross (2013) conducted an evaluation of OLDSMOOC that focused on participants’ experiences as measured by their onsite activity. Initially, the MOOC had 2,420 registered participants; however, the post-course survey only had 22 responses. By the conclusion of the MOOC, there were approximately 30 active participants. Cross (2013) aimed to obtain responses from the participants regardless of whether they completed the course. This inclusive perspective is important when attempting to collect data regarding satisfaction, as learners may be satisfied with their learning even without course completion based on their initial expectations and levels of exerted effort.

Hannan and Ebner (2013) conducted a general study regarding the satisfaction of MOOC participants and found that 65% of participants reported that they were satisfied with their MOOCs. This study utilised an online survey to examine the interactivity aspect of the MOOCs, with a focus on participants’ interactions with their facilitator. This is an important aspect regarding satisfaction with a MOOC; however, there are a number of other factors that also influence participant satisfaction.

The Kirkpatrick Model of Evaluation posits that there are four levels through which the effectiveness of a course can be measured, as follows: Level 1 Evaluation–Reactions; Level 2 Evaluation-Learning; Level 3 Evaluation-Behaviour; and Level 4 Evaluation-Results (Kirkpatrick and Kirkpatrick, 2006).

The first level is Reactions, as the participants’ reactions to the course determine whether it was considered to be effective (Kirkpatrick and Kirkpatrick, 2006). The second level is Learning, which refers to whether the objectives of the course were met and whether the transfer of knowledge occurred. In the context of a MOOC, in which hundreds or even thousands of participants from different backgrounds can register for the course, levels 3 and 4 with regard to learning are impractical to evaluate. Even in small group training situations, achieving evaluations up to level 3 is adequate for demonstrating the effectiveness of a course. Based on the objectives of the current study, the first two levels of the framework were deemed to be sufficient.

Level 1 of the Kirkpatrick Model measures the participants’ reactions to a course. Reactions can be inferred from the participants’ levels of satisfaction with regard to the course and their attitudes regarding specific aspects of the course, such as the multimedia materials provided, the pacing of the course, the presentation style and many other factors. Participants’ responses should indicate the factors that affected their evaluation of the effectiveness of the course delivery.

Level 2 of the Kirkpatrick Model measures the participants’ learning, which is consistent with the objectives of the course. In this study, the course included assessment methods to satisfy these objectives, yet these methods were not particularly indicative of the learning outcomes given that pre-tests and post-tests were not administered. The current study asked participants to reflect on how well the course satisfied its objectives based on their expectations and how much time and effort they personally invested in participating in the course.

This study was conducted in accordance with the following two perspectives: the customer satisfaction theory, wherein the student is treated as a customer; and the Kirkpatrick Model, in which the student is considered to be an employee in need of training, consistent with the Job Satisfaction theory.


Research Methods

To identify and obtain feedback regarding the effectiveness of the course delivery, a post-course survey was emailed to all of the individuals who registered for the course. The email was sent on 25 February 2014.

Email was used to administer the post-course survey due to the lack of activity on the course site during the final weeks of the course. It was considered likely that the participants still checked their emails even when they no longer visited the course site.


Participants were not required to respond to all of the questions on the survey. They could not respond to certain questions and their responses were still recorded.


Quantitative Study

The survey questions utilised in this study were based on the questions recommended by the Kirkpatrick Partners in the New World Reaction Sheets, with some additional questions included that were specific to this research context.

To address Level 1 evaluations, the participants’ reactions regarding the course were measured. The survey inquired about whether they agreed or disagreed with statements indicating satisfaction, such as “I like…”, “I feel…” and “I am satisfied with…” A Likert scale was utilised to measure the participants’ satisfaction levels. The survey items aimed to evaluate the participants’ levels of satisfaction with regard to specific aspects of the course, as follows: (1) Course Objectives; (2) Course Materials; (3) the Facilitator and Course Delivery; (4) Course Assessment; and (5) Course Site/MOOC Portal.

As previously discussed, the course lacked any form of pre- and post-testing. Therefore, only perceived learning was measured given that actual learning (based on assessments) was unavailable due to deficiencies in the course design of the initial MOOC offering. To address Level 2 evaluations, the inquiry focused on the effort exerted by the participants during the course and on their perceived learning. The participants’ initial knowledge levels with regard to the topic may have varied vastly, given the large number and diverse background of the participants.


Qualitative Study

In addition to the Likert items, participants’ comments and feedback were recorded within the survey to identify factors affecting the success of the course. The following questions were asked:


	What did you like most about the course?

	What did you like least about the course?


The responses to these questions were categorised into common themes, with the most frequently mentioned comment taken into account. Feedback was also analysed to determine what factors influenced the participants’ satisfaction and learning during the course.

Comments and suggestions from the students were also solicited within this part of the survey.


Results


Reactions/Responses

A Likert scale was utilised for the responses to this survey, with “Strongly Disagree” given a value of one and “Strongly Agree” given a value of five; therefore, three is a neutral value. A higher value indicates agreement or a positive reaction towards a statement, whereas a lower value indicates disagreement or a negative reaction. Again, values close to 3 are deemed neutral.


Course Objectives

Table 2 shows that the participants had fairly positive reactions towards the course objectives. According to their responses, almost all of the participants understood the course objectives, although one participant disagreed with the statement, “I understood the objectives of the course”. Most of the participants agreed with this statement. The responses to this statement had a mean of 4.0, which indicates a positive response.

Regarding whether the participants believed that the course satisfied its objectives, they had a neutral reaction to the statement, “I was able to relate each learning objective to the knowledge I gained.” This statement had a response mean of 3.48; however, the modal response was “Agree” (13 responses).

In sum, these responses indicate neutrality with a tendency for satisfaction regarding the course objectives. Given that the course objectives were visible on the course site and were one of the first things that the participants could see, this neutrality suggests that they had a neutral response to the objectives as opposed to neutrality due to a lack of sufficient information to form an opinion.


Table 2: Response to Course Objectives
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Course Materials

The participants’ response to the statement, “I found the course modules to be adequate” was neutral, with the most participants responding with a 3, as shown in Table 3. This neutral response may be attributed to course completion rates, as participants who did not complete the course may not be able to judge whether the modules satisfied their expectations and the course objectives.

The participants’ response to the statement, “I found the course modules to be easy to follow and understand” was neutral. Most participants thought that the course modules were easy to follow and understand, as none strongly disagreed with this statement.

With a mean of 3.2, the participants’ response to the statement, “I found the multimedia materials (videos) that were used to be engaging” was neutral. This result indicates that the participants did not have a strong reaction towards the multimedia materials used during the course.


Table 3: Response to Course Materials
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Consistent with the previous finding, the participants’ response to the statement, “I found the multimedia materials used to be relevant to the course content” was also neutral, yet participants tended to agree with this statement. Few participants had strong reactions regarding the relevance of the videos to the course content.


The Facilitator and Course Delivery

As shown in Table 4, the participants’ response to the FIC was generally positive. They considered him to be knowledgeable (mean score of 3.97) and credible (mean score of 4.0). No participant had a strong negative reaction towards him. The New World Kirkpatrick Level 1 Reaction Sheets (2008) include reaction to the facilitator as an important indicator when measuring satisfaction. These findings indicate that the participants were satisfied with regard to this aspect.

In contrast, different responses were evident with regard to how the course was delivered. The participants had a neutral response to the pacing of the course, which suggests that they were not completely happy or comfortable with the pacing of the course but were able to work with it anyway. The participants also reacted to how the course was handled in a neutral manner.


Table 4: Response to Facilitator and Course Delivery
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Satisfaction with the facilitator and the facilitator’s course management style refer to two different constructs. In this study, the participants showed a more positive response to the facilitator when compared to his delivery of the course. This result may be due to certain misgivings with regard to the facilitator, who uploaded the modules later than anticipated on the course site.


Course Assessment

As shown in Table 5, the participants’ response to the course assessments was neutral. Their response regarding the assessment methodologies had a mean of 3.27. Their response to the deadlines was also neutral, with a mean of 3.22.

The participants’ neutrality may be due to low participation in the assessments. The participants’ efforts with regard to completing all of the quizzes and submitting the final project varied, and for some of the participants, a lack of information may have made it difficult for them to form an opinion.


Table 5: Response to Course Assessment
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Course Site/MOOC Portal

Table 6 shows that the participants were generally satisfied with regard to the technical aspects of the course. On average, they thought that registration was simple and hassle-free (4.32). The participants were able to login without any problems (4.09) and were able to navigate the course easily (3.9).

The technical aspect reflects the participants’ satisfaction with their learning environment, which is included when analysing Level 1 of the Kirkpatrick Scale (Kirkpatrick, 2008). The participants’ response to this aspect was positive, indicating that they were satisfied with their learning environment.


Table 6: Response to Course Site/MOOC Portal
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Most of the statements pertaining to Level 1 (i.e., satisfaction) received neutral responses, which may be due to one of two possibilities: The participants’ responses to the statements were truly neutral (neither agree nor disagree), or they lacked sufficient information to form an opinion. The participants who did not complete the course or attempt the assessments may not have been able to form opinions regarding their satisfaction with the modules and assessments.

Despite the overall neutrality, there were more positive responses compared to negative responses across all of the statements, indicating that satisfaction with the course ranged from neutral to positive.

There were also relatively few strong opinions for any of the statements, indicating that none of the aforementioned aspects were particularly impressive or noticeably lacking in some feature.


Learning


Table 7: Average time spent on the course



	
	0–3 hours

	3–6 hours

	6–9 hours

	9–15 hours

	Total




	On average, how much time did you spend on the course each week?
	17 (50.00%)

	7 (20.59%)

	9 (26.47%)

	1 (2.94%)

	34





As shown in Table 7, half of the participants reported spending very little time on the course, with most participants reporting that they spent 0-3 hours on coursework. One expectation was that participants would spend at least 3-6 hours per week engaged in the course in order for them to be able to absorb all of the material. It is interesting to note that the remaining half of the participants spent the expected time or sometimes even more time on the course.


Table 8: Effort exerted in the course
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Table 8 shows that most participants exerted some effort when studying the course materials, which included reading the provided text and watching the videos. There were also participants who exerted no effort (6%) and had no intention of completing the course (9%), which is consistent with a study by Onah (2014) that found that some participants enrol in MOOCs with no intention of completing the course.

Most participants exerted some effort when completing the assessments for the course, which included assignments and projects. Again, there were a few participants who exerted no effort and did not even attempt to complete the assessments (13%), and some participants who only wanted to engage with the course materials and had no intention of completion (6%).

Table 9 shows that most participants enrolled in the course with only a little knowledge regarding the subject matter, with some participants having some knowledge (23%) and others who had no knowledge of the topic (23%). There was one participant who was very knowledgeable as he/she developed Android applications for a living.


Table 9: Prior knowledge before taking the course



	
	I have no knowledge/never heard of it before

	I have little knowledge

	I have some knowledge

	I have a lot of knowledge/I do it for a living

	Total




	Prior to taking the course, how much knowledge did you have on the subject matter?
	8 (22.86%)

	18 (51.43%)

	8 (22.86%)

	1 (2.86%)

	35





Most participants (50%) perceived that they gained some knowledge from this course, as shown in Table 10. Twenty-one percent stated that they had learned a lot, 18% stated that they had learned a little, and 12% stated that they had learned nothing.


Table 10: Knowledge Gained from MOOC



	
	I learned nothing from this course

	I learned a little from this course

	I learned some knowledge from this course

	I learned a lot from this course

	Total




	After taking the course, how much knowledge did you gain on the subject matter?
	4 (11.76%)

	6 (17.65%)

	17 (50.00%)

	7 (20.59%)

	34





Given the responses to the previous question regarding prior knowledge (Table 9), it is interesting to note that the participants who reported that they had some knowledge also believed that they had learned more than what they previously knew. As most participants had little to no prior knowledge, they reported considerable knowledge gains.

Onah’s (2014) study suggests that despite low completion, students enrolled in MOOCs are engaged in the course and participate in their own manner, which may explain the low completion rates relative to exerted effort (Table 8) and the time spent engaging with the course (Table 7) found in the current study.


Qualitative Study

The participants were asked, “What did you like best about the course?” Their responses reflected various aspects of the MOOCs, including it being “free and online”, “timely and easy to enrol in” and “a community.” The course also appealed to the participants given their interest in the topic, with statements such as, “I learned new things about mobile apps and development” and describing the course “informative”.

A number of participants liked how the course was presented, calling it “easy to understand” and stating that “important details were explained properly.” They also liked the video materials as they “learned more and quickly through video tutorials.”


The participants were also asked, “What did you like least about the course?” Many of the participants’ problems were regarding the schedule and deadlines, as reflected by statements such as, “The deadline for the final project was a little too sudden; therefore, I wasn’t able to complete it.” There were also times when the “class schedule was not followed.”

The participants also stated that they had difficulty finishing the course due to their own schedules. Some commented on the lack of updates available on the site and through email or Facebook (although Facebook and email correspondence were not included in the course design). A lack of activities/assessments was also a theme that was observed in their responses.


Comments

Many of the participants commented that they would like for the course to be offered again. Some participants suggested that other MOOCs should be offered as well. Another common suggestion was to provide regular updates and notifications on the course site, as well as through other platforms, such as via email and on social media. In addition to updates, the participants commented on the lack of timely feedback from the FIC. Some participants hoped that the FIC would be more enthusiastic and engaging.


Additional Findings

Twelve participants emailed to say that they opted not to respond to the survey because they were not able to take part in the course due to technical reasons (e.g., unable to login, could not create account, forgot password, etc.)


Discussion

Of the 395 participants who registered for the course, only 35 (10%) responded to the survey, with several participants (3%) refusing to respond because they were unable to complete or even participate in the course who felt that they would not be able to evaluate the course fairly. Given the low completion rate for the course (1.2%) and the steady decline in views, it is possible that, in addition to the participants who explicitly declined to answer, there may be other participants who felt similarly and refused to respond. The low completion rate may be due to problems with regard to timing and scheduling or to a gradual loss of interest due to the lack of timely updates. Participants who lost interest in the course may not have been interested in participating in this survey.

Participants who were interested in the course were most likely those who took the time to respond to this survey. Their reactions to the MOOC were mostly neutral, although some encountered a few problems. Convenience was one issue that the participants mentioned that they liked about the MOOC. They also considered enrolment to be easy, and they appreciated that the MOOC was very convenient.

Most participants registered for the course to learn, with only 9% stating that they were just browsing. Most participants also stated that they exerted some effort when engaging in the course (56%) and that they were able to learn new information from it (48%), which indicates genuine interest in the course and/or subject matter.

There were a few to no complaints or negative reactions regarding the course content, the presentation of materials (aside from noting an erratum), or the FIC. Kirkpatrick’s framework indicates that for learning to occur, students should first be at ease. In this MOOC, the participants were neither disappointed nor overly pleased.

Despite participants reporting that they were satisfied with the course and that they had exerted enough effort to learn the material, only 5 participants completed the course. The identified problems may play a larger role with regard to course completion than expected or other unidentified factors may be evident. Typical MOOC completion rates can be as high as 40%, but most have lower than 10% (Jordan, 2014).

Based on the comments, most of the participants’ feedback and reactions regarding their satisfaction levels and perceived learning were fair, with time issues being the most prominent reason for non-completion.

The results indicate that the participants were generally receptive to the MOOCs, with positive aspects being that the MOOCS are free and accessible. One possibility is that once the issues identified by the participants, such as those related to time (e.g., schedules and deadlines), specific technical aspects (e.g., receiving email updates and slow website responses) and pedagogical issues (e.g., a lack of feedback on assignments and students’ progress) are addressed, the participants’ reactions will become more positive.

Yet, the neutrality of the responses may indicate that the participants neither agreed nor disagreed with the statements because they did not find the course to be applicable to them. Given the low completion rate and that there were individuals who stated that they were not able to complete or even participate in the course, there may be participants who responded neutrally because they were not able to spend enough time in the course to form an opinion.


Summary, Conclusions and Recommendations

The MOOC examined in this study had its own share of problems and, for a trial run, the course was not expected to be perfect. The survey participants had either neutral or positive reactions towards the MOOC, with very few strong negative reactions. The participants reported that they gained knowledge from the course based on their efforts and initial knowledge of the topic. Yet, only 5 of 395 participants completed the course. In the participants’ feedback regarding their satisfaction levels and perceived learning, they mentioned various factors that affected their experiences in the course, which may have contributed to the low completion rate.

An evaluation of the course based on modified Levels 1 and 2 of the Kirkpatrick Scale revealed that the participants were more satisfied than dissatisfied with the course and that learning was present. This learning varied based on the participants’ prior knowledge and exerted effort, indicating that the course was acceptable but still had room for improvement.

Given the results of this study, one recommendation is to adjust the MOOC by addressing the problems mentioned by the participants and then offer the MOOC again. It would be important to evaluate whether the satisfaction levels and perceived learning of the participants remains the same or whether it changes due to the adjustments. Other metrics, such as completion rates and actual learning as measured by pre-test and post-test assessments, should be included to determine whether the adjustments enhanced satisfaction levels and perceived learning to have positively impact the course outcomes.
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The aim of this survey is to assess if changes made to the pump course (TF306) in 2005
have improved the student leaming experience and achievement of specific outcomes.
This assessment will be made through graded answers to specific questions and written
work allowing students to reflect on the course.

The survey will be used to:
a. Gather feedback from the students related to specific course outcomes.
b, Assess the success or otherwise of the revised course.
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