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Abstract
[bookmark: _h2uq38w6wiai][bookmark: _emw7ozcty5tn]Though there already exists countless research related to the success of information system models, there are not so many that focus specifically on the approaches and measurements of evaluating the success of such systems within educational institutions. This research adapted Delone and Mclean’s Information System success model which features various factors with respect to information quality, system quality, service quality, quality of all complementary assets, the user satisfaction, use and perceived net benefits. In addition, two constructs were included such as:  Complementary Technology Quality and Computer Self Efficacy, since these will assist us to better determining the success of an information system used in a third world country.  
Keywords: Moodle; information systems success model; perceived net benefit.
Introduction
Many organizations have invested heavily on information and communication technology to uphold different business functions. To become increasingly effective and viable, these organizations are finding new and improved ways of operating (Kanaracus, 2008). For this reason, they must ensure that they have a proper management information system in place geared toward their continued success. 
As the name implies, a Management Information System is a system of compiled information that provides management with the necessary tools to organize, and manage different business processes. Helping in making any organization more technologically inclined, these systems specifically studies people, technology and organizations and the relationship among them (Mays Business School, 2010).
Management Information Systems varies across industries as they are designed to fit the unique nature of every business environment. When it comes to universities, learning management information systems are used primarily to enhance teaching and learning experience of the teacher and most importantly, the students. As it relates to the management information system used at the University of Belize, known as Moodle, a learning management system (LMS) is a system used by educational institutions and designed to facilitate the learning process by making the academic life of students more accessible, student friendly and interactive with respect to information quality, system quality, service quality, quality of all complementary assets, the user satisfaction, use, complementary technology quality, computer self-efficacy and perceived net benefits of the system, as these factors together, all play a crucial role in the success of Moodle or any information system for that matter. 
Moodle is an E-learning tool used by the university to make information readily available to students in a timely manner, to increase overall accessibility, to increase the effectiveness of delivering course content, to promote interactivity among students and teachers and to allow self-pacing for students (Bhuasiri et al., 2012). It provides them the opportunity to become more integrated in a flexible, accessible and diverse learning atmosphere geared to improve the needs of students (Bhrommalee, 2012). 
One of the primary objective of any educational institution is to serve its customers who are its students. More specifically, the objective of an educational institution in a developing country such as Belize, is to become more familiarized with the different benefits that information systems have to offer all stakeholders involved. One of these benefits include widening the school’s customer base, i.e. attracting more students to generate more revenue per person and grow the institution to one of international accredited standards. Being that learning management systems and the concept of e-learning are becoming quite popular in developed countries, developing countries must begin to shift its focus from the traditional approaches to education and begin to adapt to the changes in technology. For this reason, it is important that we attempt to measure the benefits and effects of these information systems on the said university.
The end results of this research will be of paramount importance to the success of the information system moving forward. This research will allow us to ascertain the amount of users satisfied with the system and the amount not satisfied (Sebastian D, Sebastian W. & Torsten E. 2013). Being that the paper focuses on the different success factors, specific reasons can be obtained as to why or why it is not a success. With that information, management can then try to adjust the shortcomings of those factors in order to make it more effective and reflective of the students’ needs.
In conclusion, the positive effects that a learning management system has on the University of Belize and whether it is effective and serving its purpose is the primary goal of this research. The much needed benefits that having a learning management system can have is of great importance to the efficiency and advancement of the university, as it would allow the university to serve its students more effectively while being up to date on the advancements brought by the 21st century technological era. 
Theoretical Foundation: Information Systems Success
A Learning Managing System is an Information System used to improve the learning experience for students and for lecturers to efficiently manage their courses. At the University of Belize, the Learning Management System used to facilitate a collaborative educational experience is Moodle. However, is this learning management system achieving its purpose? We will proceed in describing the theoretical framework of Delone and Mclean (1992) that will be used to assist in determining the success of this Learning Management System. 
Delone and Mclean’s Success Model was developed in 1992 to assist MIS researchers in a model that can be used in their research. The study focused to organize the extensive research, create a comprehensive taxonomy and of course identifying the dependent variables that determine Information System Success. Delone and Mclean’s emphasized the importance of these dependent variables since these were the variables that would ultimately measure the effectiveness of an Information System. 
For Delone and Mclean’s research in 1992 an estimated 180 articles dated from 1949, were used to develop the descriptive model. The taxonomy hypothesizes six major constructs to measure Information System Success, they are: System Quality, Information Quality, Use, User Satisfaction, Individual Impact and Organizational Impact. 
Delone and Mclean (1992) built on Shannon and Weaver’s (1949) work which defined the technical level, the semantic level and the effectiveness level. The technical level was defined as the accuracy and efficiency of a system, the semantic level is described as the success of information in conveying the intended meaning and the effectiveness level is the effect of the information on the receiver. They also built on Mason’s (1978) research which re-labeled Shannon and Weaver’s “effectiveness” level to “influence.” Mason’s research also defined it as the hierarchy of events which take place at the receiving end by defining the influence level of information.  These two research were then used as a foundation to develop the six constructs to measure information system success. Overall the model described these constructs to be both interrelated and interdependent, unlike many research that would measure variables independently and fail to identify how they influence each other.
Since the publication of the research to the summer of 2002, there were 285 articles that made reference to the Delone and Mclean’s Information System Success Model (Delone & Mclean, 2003). Hence, this Information System Success Model has implemented some structure in the methods used to measure MIS success.  As shared by Delone and Mclean (2003), several of the researchers “used the model to support their chosen success variable rather than to inform the development of a more comprehensive success construct.” Hence, they disregarded the author’s conclusion that the Information System Success model is an interdependent and interrelated construct. 
The Delone and Mclean Success Model was not tested empirically, however there were several research that validated the model. To be specific, two research primary focused on testing and validating Delone and Mclean’s Information System Success Model. Namely, Seddon and Kiew (1994) and Rai et.al (2002). In the study conducted by Seddon and Kiew, 104 users were surveyed and a relationship was identified between “system quality”, “user satisfaction and “individual impact.” In addition, a relationship was found between “user satisfaction” and individual impact.” In the test conducted by Rai et al., 274 users of a university were surveyed for a “goodness-of-fit test” and some of the goodness-of-fit indicators were Significant. Overall from the several studies reviewed, the results strongly support the interrelationship and interdependence among the different constructs of the Information System Success Model. 
There have also been several research papers that have critiqued, extended or challenged the model, such as the research done by Seddone (1997). Seddone argues that the inclusion of both variance and process interpretation in the model can lead to confusion. Seddone also argues for the removal of the success construct:  “system use.” Since he believes the model is a process model and not a casual mode. Researchers have also described the application challenge of the Success Model. Delone and Mclean explained that since the model was the first of its kind, this was expected, for which reason they indicated the model needs further development and validation before it can be selected as a model to measure Information system Success. 
Based on the different finding made in 2003, Delone and Mclean decided to update the 1992 Information System Success Model. This was done in order to make the model more useful and to incorporate e-commerce, which is an important element for any business. An extension to the model includes Service Quality. Service quality has played an important role in organization since there is a dual role of being not only the information provider, but, also the service provider. Two constructs were merged and transformed from the model, namely: individual impact and organizational impact. These two constructs were combined to form net benefits. Net benefits was developed to cover additional measures that were suggested, such as: work group impacts, consumer impacts etc. However, there are countless impact measures that can be developed and measured, in order to not complicate the model, they will be measured under the Construct of “Net Benefits.” 
This research on the measurement of Moodle’s Information System Success, will adopted the Delone and Mclean’s (2003) updated Information System Success Models, and, we will add two constructs to the model: Complementary Technology and Computer Self-Efficiency. These two constructs were added since The University of Belize is located in a third world country. In Belize, users of Moodle experience low internet speed and the universities’ lack of proper hardware or software which can affect the success of the learning management system. As for Computer Self-Efficiency, this is important since the user’s ability to use the Learning Management System will depend on their experience and knowledge in using technology.  
Research Model and Hypotheses

When it comes to the information system success within the University of Belize, teachers and instructors use the Moodle learning management system to facilitate the learning and teaching process. This makes the Moodle learning management system a communication and information system applicable and able to contest the updated Delone and Mclean (2003) Information System Success Model.
After being contested, the updated D&M information system success model accepted the Pitt et al. (1995) recommendation which was to include service quality as a dimension of the information system success model. In addition, they merged individual and organizational impact as one and added that it should also represent workgroups, industries and society at large. These allowed for a new success factor known as net benefits which allows analysis of a wider range of research. 
The model has now been widely used by the research community to further understand and measure the 6 dimensions of information system success. We included two more dimensions the research, hence for this research there are 8 dimensions of success, which include:
1. System Quality - the desired ability of the system, looking at how easy and flexible it is to use, how reliable it is, how easy it is to learn and the overall features included that aid in the quality of use.
2. Information Quality - refers to the desired outputs of the system, which looks at the relevance, accuracy, conciseness, and overall ease of understanding of the information being posted.
3. Service Quality - refers to the quality of support that users get from the information systems IT department. It includes their responsiveness, reliability and overall competency in the field.
4. Complementary Technology Quality - refers to the quality of the hardware, software that is used to access the information system, such as Moodle.
5. Computer Self Efficacy - is measuring an individual's’ beliefs on their ability to competently using technology to complete certain tasks. 
6. System Use - refers to how exactly stakeholders in the system utilize the capabilities of the system. Do they utilize it to the best of their knowledge? This can be answered by looking at the amount of people who use it, the frequency of usage by them and the overall purpose of using it.
7. User Satisfaction - refers to the extent to which users of the system are satisfied with the results/ content that they obtain from using the system. 
8. Net Benefits - refers to the extent to which the system is contributing to the overall success of all stakeholders involved. Looks at the overall benefit it has on people - whether it improved productivity, performance, welfare, etc. or not.
The chart below summarizes the interrelationship between the 8 success factors, mentioned above, which aid in determining the level of success of an information system. The chart shows how Information Quality, System Quality, Service Quality and Complementary Technology Quality all affect the User’s Satisfaction and Use. In return, the Use, determined by Computer Self Efficacy, determines the level of User Satisfaction. And finally, these all contribute to the Perceived Net Benefits which in actuality determine information system success. 
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                                              Figure 1: Information System Success Model


Hypotheses:

H1. Complementary technology quality will positively impact user satisfaction.
H2. Complementary technology quality will positively impact system use.
H3. Computer self-efficacy will positively impact system use.
H4. System quality will positively impact user satisfaction.
H5. Information quality will positively impact user satisfaction.
H6. Service quality will positively impact user satisfaction.
H7. Use will positively impact user satisfaction.
H8. Information quality will positively impact use.
H9. System quality will positively impact use.
H10. Service quality will positively impact use.
H11.User satisfaction will positively impact perceived net benefit.
H12.Use will positively impact perceived net benefit.

Above are the hypotheses used throughout our research to determine the level of success of the learning management system, Moodle, used at the University of Belize.
Methodology 
This research study set out to find how Moodle has improved the productivity at the University of Belize and how it has helped to achieve the university's’ goals. The University of Belize has recently enforced that both teachers and students should utilize this information system. A questionnaire with questions specific to the following elements of Moodle: Information System, System Quality, Complementary Technology Quality, Computer Self Efficacy, Service Quality, User Satisfaction, Use, and Perceived Net Benefits, that were designed to identify the effectiveness of Moodle was the research instrument used. User response options ranged from 1-5 with 1 indicating “Strongly Disagree,” 2 “Disagree,” 3“Neutral,” 4 “Agree,” and 5 ranking “Strongly Agree”. The research group administered a total of forty-five questionnaires to University of Belize students using random sampling. 

Findings/ Survey
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               Figure 2: Information System Average

The use of the Information System average is 3.26. Based on the research findings, the results indicate that the UB students on an average ranked the Information System use more or less neutral, but tending to be slightly positive. Note Figure 1 that shows the results skewed to the right.
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     Figure 3: Computer Self Efficiency Measure Average
The Computer Self Efficiency Measure average is 3. 35 and is slightly skewed positive showing more of an asymmetrical distribution showing some variance. 
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      Figure 4: Complementary Technology Quality Average

The average for Complementary Technology Quality is 3.14, indicating more of a neutral average. The research findings also show a bell shape that shows some variance that is slightly skewed to the right.
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                  Figure 5: User Satisfaction Average

The User Satisfaction Average as it pertains to the use of Moodle is 3.22. The findings indicate a neutral User Satisfaction by UB student respondents.  However, the findings also show that the results are significantly skewed right, indicating that students have more of a positive than negative user satisfaction, although there was a level of dissatisfaction. 
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                        Figure 6: System Quality Average
Bell Shaped (Normal Curve)

The system quality average for Moodle, while the findings show a neutrality of 3.15, also points to significant variance. This shows that it is slight skewed to the left showing a negative correlation with service quality.
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                           Figure 7: USE Average

The average use of Moodle is 3.21 indicating a neutral result with a skewed positive response for the use of Moodle. The results also indicate a slight negative response toward its use.  Figure 6 is in the shape of a bell representing a normal curve.
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                         Figure 8: Service Quality Average
	
The research findings show an average ranking for Service Quality of Moodle as 3.22, that is, a neutral average, with a small skew toward the right.  This suggests a positive response towards the service quality of Moodle.  Figure 6 tends to be bell-shaped, although it is asymmetrical.  
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               Figure 9: Perceived Net Benefits Average
The average for Perceived Net Benefits is 3.21 showing some variance and a skew toward the right, but with a mean showing more or less a neutral position. 
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                                                 Figure 10: Construct’s Average
The eight elements that total the Construct’s Average are shown in Figure 9. Descriptively, the Average Construct is Uniform without outliers. The average is approximately just above 3.0. 



Analysis of Findings/ Discussion

The overall Construct Average that showed an uniform result of a mean of just slightly above 3.0 out of 5.0, indicates that after computing and comparing the average results for all key areas of Moodle, that is, the: Information System, System Quality, Complementary Technology Quality, Service Quality, User Satisfaction, Use, and Perceived Net Benefits, that the responses toward Moodle by the University of Belize students were neutral. Overall, the responses indicated neither overall deep dissatisfaction nor high satisfaction for any of these service areas or resources. 
In analyzing why the Information System is ranking at a neutral position of 3. 26 out of a ranking of 5, we might want to consider that the University of Belize (UB) has just made the use of Moodle’s use mandatory by both faculty and staff. It should be noted that students at UB include both associate and bachelor’s degree students; therefore, some students might not have the same computer background as other students who have been at UB and using Moodle already. Also, it is important to note that not all faculty use Moodle for assignments, etc., and that there are not many lecturers who use Moodle, and this might be impacting students’ use of the Information System. 
In analyzing why the results for Computer Self-Efficiency averaged a mean of 3.35 out of 5, and which showed a lot of variance although there was a positive skew, the following variables are worthwhile considering: 1.) there is a large range of student age groups at UB; 2. Returning or mature students might not have the same computer hands-on experience like younger students who have been exposed to the latest technology using academic programs like Moodle; 3. A skew to the positive is that technology is becoming a way of everyday life and people are more open to experiment with its use; and, 4. It is probably not getting an overall high rating by students because the availability of working computer labs are still not meeting the needs of students. 
Complementary Technology Quality showed a mean of 3.14 indicating a neutral position by UB students on rating complementary technology quality. The use of complementary technology involves ownership of mobiles, computers, as well as the technological resources that UB provides students by way of Internet service, computer labs, and mainframe Internet to student mobiles. Variables to consider would be whether students can access both the UB technological services easily. The result suggests that there is some limitation with the quality of the complementary services. While it is neutral, or suggests satisfaction with the services, it is not overwhelming so. The variance, though, shows that not all students have the same experience. 
User Satisfaction averaged a mean of 3.22 indicating again that students were neither too satisfied nor dissatisfied with using Moodle. This question showed that students’ attitudes and expectations, while slightly tending toward a positive agreement, was more at the level of being satisfied. This could be tied into their experience with Moodle. It could be that not many of their lecturers have students using Moodle and this could be why they have not developed very positive attitudes or expectations of Moodle. Therefore, students’ responses could be tied into the lack of opportunity to use Moodle and their developing positive attitudes toward its use. 
System Quality findings show a neutrality of 3.15; however the findings also point to significant variance. This shows that it is slight skewed to the left showing a negative correlation with service quality. This might account for why the responses for both the Complementary Technology Quality and User Satisfaction do not rate higher than a “Neutral” position, and do not rank on a “Strongly Agree” rating. If the service is perceived as not meeting students’ needs or if the resources are not in place, or if lecturers are not motivating students to use Moodle, this can all affect students’ perception of the System Quality. 
USE of Moodle averaged a mean or “neutral” response by UB students who were asked to rate their frequency of use, dependency on it, knowledge of it, and ability to carry out tasks on their own. Like the responses on User Satisfaction and Information System and Self-Efficiency Measure, the average was a consistent “neutral” response. This could be attributed to the same reasons that are limiting the other key areas of Moodle examined. It would be useful to administer another questionnaire some six months from now and see if the results are the same. We must remember that this is the first year that Moodle has been made mandatory in the University. A questionnaire on USE for faculty would have also been able to provide data to understand how they are using/or not using Moodle.
The research findings show an average ranking for Service Quality of Moodle as 3.22, that is, a neutral average, with a small skew toward the right.  This suggests a positive response towards the service quality of Moodle, although the findings show an asymmetrical bell with an indication of a level of dissatisfaction with the service quality.  
The average for Perceived Net Benefits is 3.21 showing some variance and a skew toward the right, but with a mean showing more or less a neutral position. An important measure of whether Moodle is making an impact on UB students’ academic performance, their education goals, university financing (e.g. assisting with cutting down in printing), and in their assessments, this question obtained the same range of rating as the other questions: a “3” or a neutral position. It is the assumption that technology enables students to perform better at school than using traditional teaching and learning methods, but the results of this survey indicates that students themselves while they are satisfied with the technology, are not indicating any significant difference in how they are benefitting the technology as provided through the technology and Information System of Moodle.
In averaging the eight elements that total the Construct’s Average as shown in Figure 9, the Average Construct is Uniform without outliers. The average is approximately just above 3.0. 
[bookmark: _gjdgxs]Overall, then, the survey showed that UB students are “neutral” in their rating of the Information System, Moodle and its overall elements. The findings of this survey are important because it can be used as an initial finding to the overall use of Moodle as it is being integrated into the curricula of University of Belize. A later study can track for changes in students’ experiences, practices in using Moodle, their attitudes, and in the development of UB technological resources. 

Discussion, Recommendations and Limitations
This research has addressed the issue when it comes to the success of a management information system with reference to moodle. For this purpose A Learning Management System (LMS) model for success was developed by researchers. The development of this model relies solely on the creators, Delone and McLean(2003), however for the purpose of this study we included two more constructs that will make the study more applicable for a third world country. Hence, the model will use a combination of 8 constructs to illustrate the relevance of information quality, users satisfaction service quality, use, system quality, complimentary technology quality, computer self efficacy and perceived Net Benefits. These eight variable are measurement of the LMS success. After analyzing the LMS model carefully, it was observed that the variable, perceives net benefits holds a closer relationship to the LMS model as opposed to the remaining variables. Disintegrating this variable further with reference to the distributed surveys, but was seen that 95%of students at the University of Belize strongly agrees that the model helps to achieve their education objectives. Likewise, 75% agreed that using Moodle at school enhances their leaving ability. To further simplify, if the 7 other success variable of information quality,  System quality, use, complementary technology quality, computer self efficacy, service quality, and users satisfaction are being managed both effectively and efficiently, the measurement of the perceived benefits success will be of greater value. The reason for this is because perceived net benefits should develop information that captures the relevance of perceived quality, service quality, complementary technology quality, computer self efficacy, users satisfaction and use. By doing this, management will begin to focus more on the development of both psychological and behavioral processes. In order for the University of Belize to fruitfully develop perceived net benefits, they need to properly implement the measures of information quality, complementary technology quality, system quality, and service quality. For example, in order for the University of Belize to gain success in its perceived benefits, the university needs to provide sufficient information on Moodle (open distance learning) and keep up dating Moodle- information quality. The university also needs to allow Moodle to be user friendly, easy to use, provide high speed information access, and also provides an interactive feature between users and the system quality.  With the constant restraint at the University of Belize, the institution needs to encourage staff about the importance of using Moodle. This will allow the lecturers to be remain motivated to keep Moodle up to date, and shows interest to solve a problem that may arrive when a student has issues with using Moodle. Secondly in this model, system use was acknowledged to have a significant impact on the perceived benefits. The reason for this is because if a student does not have the necessary knowledge to use Moodle, depend on Moodle, then the perceived benefits of Moodle may start to diminish. Simply saying, that an increase in system use will yield more benefits without considering the nature of the “use” is insufficient (Delone and McLean,2003). Likewise, system use may be of great value because it strives to provide benefits to the students. 
The findings clearly indicates that there is greater effect on information quality, use, user satisfaction, and perceived benefits. These measurements are substantially greater than those including system quality and service quality. The finding are in context with the LMS belief that clearly states that information quality holds a dominant influence on use, users satisfaction, and perceived net benefits. The beliefs hold a minority of that of system quality and service quality. After analyzing the distributed surveys, it showed that 96.6% of the respondents showed an interest and/or concern about Information quality (E.g. accuracy, understandability, completeness, relevance, and timeliness). To simplify, those who maintain Moodle needs to focus on promoting the effectiveness of their information quality. 
The LMS provides a multidimensional model that illustrates the portrayal of dynamics surrounding but not limited to quality measures, satisfaction on evaluation, usage, and user perceived benefits. From a practical point of view, the model offers opportunities for organization to evaluate and predict the success of LMS. Based on our results, Moodle administrators can now be aware of what is necessary to improve the LMS and prioritize their investment accordingly. 
Lastly, the limitations that exist within our research is that we used a random sampling of students from a single campus of the University of Belize, the Belize City campus. Sampling from a pool if students across campuses would have help with the generalization of our results. Another limitation is an observation made during the issuance of surveys, students were quickly responding to the questionnaire since they were focusing on other school duties at the time. Hence, this is another limitation for this research. However, despite our longing desire to generalize our results, our study provides true insight about our findings on the LMS success with Reference to Moodle. 
To be brief, this study provides a structural understanding of not only of the LMS but the importance to up lift the information quality, use, and user satisfaction when using the open distance learning, Moodle in an organization. 
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