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Abstract

:

Results of recent studies have suggested that intensive methods of delivery might improve engagement, attendance, and achievement for students from diverse backgrounds. Contributing to this area of inquiry, this study assesses how students perceived their experience studying a certificate course that was delivered in an online intensive block mode and flipped classroom (BMFC), pedagogy amidst COVID-19 restrictions. The subjects were students enrolled at Melbourne Institute of Technology between July 2021 and January 2022 across four certificate courses, three at postgraduate and one at undergraduate level. These certificate courses differed from normal degree courses in several aspects: (a) a shorter 4-week (undergraduate) or 5-week (postgraduate), instead of a 12-week duration, (b) subjects were taken sequentially instead of concurrently as in a normal semester, (c) taught using an online flipped classroom rather than the in-class approach, and (d) open to both high-school leavers and mature aged students who did not study full-time. A questionnaire involving 10 perception-based questions was used to survey students’ satisfaction with the BMFC delivery, in relation to their learning and engagement experience. The mean, median, and mode calculated from the responses revealed that students regarded the BMFC approach as more satisfied than not on a 5-star rating scale in 7 out of the 10 questions. This is further supported by high correlations among the questions (the lowest at r = 0.48 and the highest at r = 0.87). Multiple regression analysis using the first nine questions as predictors of the 10th question (overall satisfaction) revealed that six of these are statistically significant predictors (p < 0.05) of the overall satisfaction, implying that an increase in the overall satisfaction can potentially be achieved by improving these key factors of the BMFC delivered certificate courses. Our findings correlate with existing research that student learning and engagement might be improved by intensive modes of delivery. Furthermore, the BMFC pedagogy proposed in our study differentiates us from existing research, where block scheduling was used only in a face-to-face delivery in pre COVID-19 environment. Our study, therefore, contributes a novel delivery method for learning and teaching that is suitable for both online and face-to-face mode in a post COVID-19 era.
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1. Introduction


On 30 April 2021, the Australian Government announced a package of measures to support non-uni higher education providers (NUHEPs) most affected by COVID-19 and border closures [1]. This package included $26.1 million for 5000 short course places for domestic students at NUHEPs, for delivery in Semester 2, 2021. Melbourne Institute of Technology (MIT), being a NUHEP that has campuses both in Melbourne and Sydney, was successful in gaining federal support to offer several short courses in the form of two undergraduate courses, including Undergraduate Certificate in Information Technology (UCIT), Undergraduate Certificate in Cybersecurity and Networking (UCCN), and three postgraduate certificates, including Graduate Certificate in Cyber Security and Networking (GCCN), Graduate Certificate in Information Technology (GCIT), and Graduate Certificate in Data Analytics (GCDA). These undergraduate and postgraduate certificates were designed to be completed within a shorter duration than the normal degree, so that graduates could return to the workforce and become productive as soon as possible. In meeting such requirements, MIT designed the short courses to run in a 4-week (for undergraduate courses) or 5-week (for postgraduate courses) block mode, with students taking one unit after another, instead of concurrently, as in the normal semester system. In addition, due to the cohort of students which include both school leavers and students who are studying part-time, a flipped classroom approach was adopted, with most of the learning materials made available prior to the start of each block, and having a two-hour weekly workshop delivered through the Zoom platform, where students met their instructor and received the support they needed on their study.



Recent research has suggested that intensive modes of delivery might improve engagement, attendance, and achievement for students from diverse backgrounds [2]. One mode of intensive delivery that is related to this study is block teaching [3]. Block teaching has previously been applied in the delivery of tertiary education in Australia, one such example being Victoria University (VU), which experimented with using block teaching in their first-year engineering degree, and had found the delivery mode positively affected student outcomes [4]. However, while the VU block mode example was delivered in a face-to-face teaching environment, the national and state lockdown in 2021 meant that face-to-face teaching was not feasible, and so the delivery of the MIT block mode was exclusively online. There are thus several distinct differences between the block mode previously delivered, and the approach by MIT, presenting an opportunity to investigate the extent to which the block mode delivery works in alternative educational contexts.



Firstly, units in a certificate course were of a shorter duration, that is, in 4-week or 5-week block mode. Secondly, they were delivered one after the other (i.e., taking one block at a time). Thirdly, they were taught using a flipped learning pedagogy and delivered entirely online. Fourthly, they were open to school leavers, and those who were already in the workforce.



We have recently studied how the flipped learning (FL) approach has impacted our student’s perception in attaining the graduate attributes (GAs) in capstone project units at MIT [5]. Building on our recent work, this project addresses how students perceive their learning and engagement, while studying one of the five certificate courses at MIT between July 2021 and January 2022, over two repetitions of the undergraduate course and three repetitions of the postgraduate courses. Each repetition of the undergraduate certificate consists of four 4-week blocks, while each repetition of a postgraduate certificate consists of three 5-week blocks, one for each subject of each certificate. By capturing the students’ feedback using an online questionnaire, we want to understand how satisfied students are with their overall learning and engagement experiences based on 10 perception questions, the first nine of which focus on one key aspect of their learning and engagement experience, including the quality of learning materials, pre-recorded lectures, assessments, feedback, academic services, etc. In summary, the two main objectives of this research are:




	
Assessing students’ perception of the BMFC delivery in meeting their expectations of learning and engagement.



	
Clarifying the key aspects or factors of the certificate courses, which include quality of learning materials, pre-recorded lectures, assessments, feedback, etc., that are significant in influencing students’ overall satisfaction.








An understanding of these significant factors will provide guidance on how to improve students’ satisfaction in future offerings of these courses, and the viability of BMFC delivery as a whole, together with an improved theoretical understanding of the nature of student satisfaction of novel educational delivery modes.



The rest of the paper is organized as follows. Section 1.1, on Literature Review, will overview related research to our study. Section 2, on Materials and Methods, will describe the approach and methodology we have adopted for this study, and describe the empirical data collected using an online questionnaire we have developed to survey students’ perception on their experience studying the certificate courses at MIT, delivered in an intensive block mode, and flipped classroom (BMFC) pedagogy. Section 3, on Results, will present statistical analyses of the survey data, while the Discussion in Section 4 explains the implications of our study based on the results. Lastly, the Conclusion, in Section 5, summarises the objectives and contributions of this research, as well as highlighting potential future work arising from this study.



1.1. Literature Review


In recent times, block mode has gained attention as an instructional delivery method in which students are only allowed to enroll in one unit at a time and it is completed in a short, intensive period before moving onto another. This teaching approach has the benefit of keeping students focused on a single unit at a time. In the Australian context, block mode delivery has been shown to positively affect students’ satisfaction in their courses, academic outcomes, and career mentality [6,7,8]. Likewise, students’ satisfaction and performance in the block mode delivery of a first-year undergraduate degree has been previously reported [9]. The authors found a substantial increase in performance in a certain subset of students, but also reported a decrease in course satisfaction.



In [10], the authors analyzed students’ engagement and performance for first-year engineering students, whose instruction was based on a block mode problem-based learning delivery approach. The study revealed that students’ engagement and performance increased, along with a similar increase in the quality of learning. The effects of block mode learning on students’ performance among students with specialized needs, such as those who were repeating their units, were reported in [11]. The results showed improvement in students’ academic performance.



However, studies on the effectiveness of teaching and the quality of learning by students in intensive mode courses have not always been positive. In [12], the authors examined the practices and challenges of modular/block teaching in Ethiopian higher education institutions by collecting data using surveys and interviews. Their analysis of the data revealed that while modular/block teaching might help students to focus on a single subject at a time, it does not give adequate attention to practical skills. Because of this, they argued that theory has not informed practice, and vice versa, thereby diminishing the credibility of learning. Another criticism of block teaching came in the form of an open letter by an anonymous student of Victorica University, entitled “Against the block model” [13]. In the letter, the student wrote as someone who had experienced firsthand the VU-model, stating that block teaching had brought confusion and alienation to new or struggling students, and caused them to fall behind. Whereas, inevitably, there are pros and cons to most pedagogical approaches, including block teaching, the authors of [14] concluded in their report, commissioned by the Australian Department of Education and Training in 2015–2017, that both students and teachers reported many benefits of the intensive model, provided that it was planned well, to avoid such risks as student and staff burnout.



On the other hand, flipped learning is a method of teaching and learning that derives its name from the way it flips, or inverts, the structure of the traditional classroom model [15]. It can be considered a specific type of blended learning [16,17] that requires students to combine various types of learning to improve engagement, and use teaching resources effectively [18,19,20,21,22]. The adoption of a flipped classroom approach is also partly driven by the decreasing attendance rate of lectures, and the increasing demand for a flexible learning approach [23,24]. The key objective of using a flipped approach is to utilize class time productively by moving the information transmission out of the classroom to promote active exchange and socializing between teachers and learners, as well as among learners in class. According to [24], analysis reveals that flipped learning positively impacts student performance regardless of the level of education and disciplines, yet the effect might be different, depending on the flipped classroom design.



In practice, the combination of block mode delivery and flipped classroom has not been used commonly, or intentionally, in either online or traditional classroom setting. We believe there is a genuine research gap in this area of research that requires careful investigation and reflection. Equally important is the study for improvement of the certificate courses at MIT, which is anticipated to be offered again in the future. It is critical that we understand the students’ perception of the delivery and teaching approach of the certificate courses to optimize both educational quality and enrolment. We also anticipate the findings of our study will add to the body of knowledge among the higher education community, who are considering the possible adoption of hybrid and intensive block mode teaching in the near future.





2. Materials and Methods


2.1. Methodological Approach


To answer the research question, we have decided to follow a survey methodology by collecting data using an online questionnaire, administered to students after they have completed their respective certificate course. We have modelled our survey after [25], which has been validated for evaluating students’ perspectives on the Flipped Classroom across several dimensions, in turn having several items in each dimension. In this study, the 10 perception questions are associated with the ‘Reflection’ dimension.



The questionnaire was divided into two sections. The first section comprised nine participant related questions (see Table 1), which gathered demographic details of the students who responded. The second section comprised the group of 10 perception questions (see Table 2) that surveyed students’ perceptions on the key elements, or factors, in the delivery of the certificate courses. The rating scale used for these 10 questions is the star rating, with the highest rating being five stars, while the lowest rating being one star. The choice of this rating was decided in consultation with the campus administration at MIT. There has been study in the open literature on impacts of different pictural scale to responses. In [26], the authors concluded from their study that response categories can have a significant effect on respondent answers, and that heart and star designs received lower average scores compared to the other formats. A copy of the online survey is included in Appendix A (Figure A1).



The participant related questions of the first section are included to understand the background of the student cohort. For example, students’ prior work experience (D3), in any field, determines their motivation towards learning and engagement that could lead to a career change, or enabling them to apply for promotion in their organization. Likewise, the relevant work experience (D5) determines students’ commitment towards upskilling themselves with relevant knowledge and skills in their course. The information of their last degree (D6) helps us understand how long students have been away from studies and will be useful for understanding the impact of new pedagogies, such as flipped learning, on their learning and motivation. As stated earlier, most students enrolled in the certificate course were domestic students whose study received support from the federal government. To assess how the BMFC delivery approach might impact work-life balance (D7), the question on the number of hours students committed to their study was asked. The gender (D1) question was asked to determine if this might contribute to differences in students’ responses to the 10 perception questions.



In Table 2, the 10 perception questions can be further grouped into four categories. The first category, which included P1 and P10, was meant to assess the overall satisfaction of students in the BMFC delivery approach. The second category, including P7 and P8, was to evaluate how satisfied students were with their certificate courses in helping them become job-ready by enhancing their ability to solve complex problems. The third and fourth categories of questions were designed to understand students’ perception of different elements of the BMFC pedagogy. These elements included academic support provided in, and out, of the class (P4 and P6), learning materials (P3), which included lecture slides, pre-recorded lectures, laboratory exercises, problem-based learning tutorials, assessments, feedbacks provided on their assessments (P5), and the relevancy of these assessments in preparing them to solve complex problems (P7). The second perception (P2) question, together with D7 that relates to the number of hours weekly dedicated for study, sought to clarify how students assessed the BMFC teaching approach in meeting their needs, in relation to work-study balance.




2.2. Online Survey


The certificate courses offered by the Melbourne Institute of Technology were in the form of an Undergraduate Certificate in Information Technology (UCIT), and three postgraduate certificates, including Graduate Certificate in Cyber Security and Networking (GCCN), Graduate Certificate in Information Technology (GCIT), and Graduate Certificate in Data Analytics (GCDA). All these certificate courses were selected to be administered, and the survey and data were collected to understand the learner’s perception about the BMFC pedagogy. The survey included their consent for utilization of the collected data for research. Approval was obtained from the MIT Scholarship and Research Committee for the survey data collection and use for research purpose only.



Overall, 168 survey responses were received out of a total of 565 enrolled students across the four certificate courses, that is, 30%. The total number of responses from the undergraduate certificate was 20 (12% of the responses) and the total number of responses from the postgraduate certificates (including GCCN, GCIT, and GCDA) was 148 (88% of the responses). It is clear from the survey data that there was a higher percentage of responses coming from the postgraduate cohort, when compared to the undergraduate cohort. Table 3 summarizes the respondents by the level of certificates they studied, and their gender.





3. Results


In this section, we present the results of statistical analysis of the online questionnaire, based on the data collected. Firstly, we assess the reliability of the online survey by computing the Cronbach’s α coefficients based on the 10 perception questions described in Table 2. Next, we present the mean score (standard deviation), median, and mode for each of the questions based on the survey data. Thirdly, we present the results of a correlation analysis between the set of 10 perception questions. Lastly, we present the results of multiple regression analysis to explain the key factors that are statistically significant in affecting the overall satisfaction in the block mode, flipping learning delivery of the certificate courses.



3.1. Cronbach’s α Coefficients


A total of 168 responses were collected across two offerings of the certificate courses. The Cronbach’s α coefficient (a value between 0 and 1) was calculated based on the 10 perception questions (P1 to P10 in Table 2) using Equation (1). It shows the reliability of the overall survey by highlighting the high internal consistency among the survey items [27].


  C r o n b a c  h ′  s   α =    k  k − 1          s y 2  − ∑  s i 2     s y 2       



(1)




where k is the number of responses,    s y 2    is the variance for the total score calculated from summing up the scores over the P1 to P10 for each response, and    s i 2    is the variance for each individual question, P1 to P10, over the total number of responses, with   i = 1 , … , 10  . Based on the survey data, the Cronbach’s α is computed to be 0.96, indicating a high internal consistency among the 10 perception questions.




3.2. Descriptive Statistics


In this section, we will present the mean and standard deviation, the median, and the mode for each of the 10 perception questions, based on the scores given by the 168 responses. While the means, median and mode are all considered as measures of central tendency of a distribution, we observed in our analysis that the distribution of scores for each of the 10 questions did not conform nicely to a normal distribution (see Table 4, column 2). In other words, we contend that the mode, and, to a lesser extent the median, will be a better measure of the central tendency for these distributions of scores.




3.3. Correlation Analysis of the 10 Perception Questions


The correlation matrix (see Figure 1) computed comprises correlation coefficients (value between −1 and 1) that indicate the consistency of students’ responses to the 10 perception questions (P1 to P10). A correlation coefficient value of –1 implies that students had opposite satisfaction levels for the given two perception questions, whereas a value of +1 implies that students had same satisfaction levels.



The lowest correlation coefficient is 0.48 (between P2 and P6) and the highest is 0.87 (between P8 and P10). We were also interested in knowing the consistency of correlation values across different perception questions. Subsequently, we computed the mean correlation values of students’ responses for each perception question. Let Ci,j be the correlation coefficient of students’ responses for perception questions i and j. Let n be the number of perception questions. Then, the mean correlation coefficient (MCC) for perception question i is computed as:


     C i   ¯    =       ∑   j = 1  n   C  i , j         n − 1       :   j ≠ i  



(2)




where      C i   ¯    is the MCC for perception question i.



The MCC of each perception question, calculated from Equation (2), is shown in Table 5. Question P10 has the highest MCC value of 0.79. This implies that P10 has the highest pair-wise correlation with every other question. We can therefore assume that a high satisfaction score of P10 implies that the satisfaction score across other perception questions is also high, and vice versa for low satisfaction score of P10.




3.4. Key Factors Affecting Overall Satisfaction in the BMFC Approach


To determine the key factors that may affect the overall satisfaction in the block mode and flipped classroom approach used in the delivery of the certificate courses, we resort to multiple regression analysis involving the first nine perception questions, namely P1 to P9, as the predictor variables, and the last question (i.e., P10) as the outcome variable. The rationale for this modelling decision is that the first nine questions can be seen as ascertaining students’ satisfaction of a specific element of the delivery, which contributes to their overall perception of the certificate courses by the students.



The model takes the form of the following linear regression equation:


P10 = a0 + a1 × P1 + a2 × P2 + a3 × P3 + a4 × P4 + a5 × P5 + a6 × P6 + a7 × P7 + a8 × P8 + a9 × P9



(3)




where:




	
P10 represents the outcome variable, P1 represents the first question or predictor variable, P2 the second, …, P9 the last question or predictor variable;



	
a0 the y-intercept of the regression equation;



	
ai for i = 1, …, 9 the regression coefficients for the 9 predictors, respectively.








Table 6, Table 7 and Table 8 present the results of solving the regression model of Equation (3) based on the survey data.





4. Discussion


4.1. Difference in Overall Satisfaction between Undergraduate and Postgraduate Responses


As mentioned earlier in Section 2.2, it is clear from the survey data that there was a higher percentage of responses coming from the postgraduate cohort, when compared to the undergraduate cohort. The difference in overall satisfaction (P10) between the undergraduate and postgraduate responses, in terms of the mean and mode, is illustrated in Figure 2. The means of the overall satisfaction ratings of undergraduate and postgraduate responses are 2.45 and 3.31, respectively. On the other hand, the modes of the overall satisfaction ratings of undergraduate and postgraduate responses are 1 and 4. These values revealed that the overall satisfaction from the postgraduate cohort was significantly higher than that of the undergraduate one. There could be various reasons for the higher satisfaction ratings among postgraduate students, such as the maturity level, previous work experience, prior education experience, etc. We intend to explore the reasons leading to this difference in our future work.




4.2. Key Factors Affecting Students’ Overall Satisfaction in the BMFC Delivery


In summary, the results of the multiple regression analysis indicated that the model explained 90% of the variance in the data, which was due mainly by six out of nine of the predictors, which include P1, P3, P4, P7, P8, and P9. These six predictors are statistically significant while the other three, including P2, P5, and P6, are not. Another multiple regression was run by including only the six significant predictors, and the outcome variables returned a similar result, which is the reduced model captures around 90% of the variance in the data.



Based on these results, we postulate that the six significant predictor variables can be viewed as key factors that, with improvements made, will likely improve overall student satisfaction in the BMFC delivery of the certificate courses. These key factors include:




	
the quality of learning and engagement (P1);



	
the quality of the learning materials (P3);



	
the quality of the workshop sessions (P4);



	
the quality and quantity of assessments in the certificate course in helping you develop complex problems-solving skills (P7);



	
preparing you to be job-ready in the field of study (P8);



	
the quality of academic support received (P9).










5. Conclusions


This paper reported an empirical study performed to understand how students perceived their experience studying one of several certificate courses at Melbourne Institute of Technology (MIT), Australia, between July 2021 and January 2022, where the authors of this study are affiliated. These certificate courses were delivered in an intensive block mode and flipped classroom (BMFC) pedagogy, which was a first at MIT. Until recently, the institute had been delivering its courses using a traditional 12-week trimester system. These certificate courses were different in several aspects, including (a) a shorter 4-week duration for undergraduate, or 5-week duration for postgraduate units, (b) the units were taken in sequence instead of parallelly, as in a normal trimester, (c) all activities were online rather than in-class, and (d) students included both school leavers and mature aged students.



By capturing students’ feedback using an online questionnaire, this study aimed to understand how satisfied students were with their overall learning and engagement experiences based on 10 perception questions, the first nine of which focused on one key aspect of their learning and engagement experience, including the quality of learning materials, pre-recorded lectures, assessments, feedback, academic services, etc. Our goals and contributions included: (1) assessing students’ perception of the BMFC delivery in meeting their expectations on learning and engagement, and (2) clarifying the key aspects or factors of the certificate courses, which included quality of learning materials, pre-recorded lectures, assessments, feedback, etc., that were significant in influencing the overall students’ satisfaction.



Statistical analysis on the questionnaire data was performed post-survey. The mean (standard deviation), median, and mode calculated from the responses revealed that students regarded the BMFC approach as being positive on a 5-star rating scale in 7 out of the 10 perception questions. This is supported by high pairwise correlations among the questions (the lowest at r = 0.48 and the highest at r = 0.87). In addition, multiple regression analysis using the first nine perception questions as predictors for the 10th question (overall satisfaction) revealed that six of these were statistically significant predictors (p < 0.05) of the overall satisfaction of the students surveyed, implying that an increase in the overall satisfaction could potentially be achieved by improving these key factors of the BMFC delivered certificate courses.



The findings of this study are equally relevant to other delivery modes in higher education, including distance learning and remote learning. By assessing students’ perception using a survey instrument such as the one proposed in this study, one can ascertain how satisfied students are with the learning and engagement in their study. In addition, one can also identify the key factors that may affect students’ overall satisfaction, while studying under a particular delivery mode. In turn, we anticipate that the results reported will add to the body of knowledge among the higher education community on the impact of innovative teaching and delivery approaches on students’ satisfaction on their learning and engagement post COVID-19.
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Figure A1. Online survey used in the study. 
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Figure 1. Correlation coefficients of students’ perception questions (P1 to P10). 
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Figure 2. Mean and mode of the overall satisfaction (P10) ratings by undergraduate and postgraduate students. Postgraduate students have a higher overall satisfaction of the certificate courses. 
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Table 1. Participant related questions included in the first section of the questionnaire.






Table 1. Participant related questions included in the first section of the questionnaire.





	Code
	Description
	Choices





	D1 *
	Gender
	Man, Woman, Non-binary, or Prefer not to say



	D2
	Employment Status
	Full-time, Part-time, Casual, Unemployed, or Other



	D3
	How many years of work experience do you have?
	Less than 2 years, 2–5 years, 5–8 years, or more than 8 years



	D4
	Certificate Course Enrolled
	Undergraduate Certificate, Graduate Certificate in Data Analytics, Graduate Certificate in Cyber Security and Networking, Graduate Certificate in Information Technology, or Other



	D5
	Relevant to your certificate course, how many years of work experience do you have?
	None, Less than 2 years, 2–5 years, 5–8 years, or more than 8 years



	D6
	How long ago did you finish your last degree?
	Less than 2 years, 2–5 years, 5–8 years, or more than 8 years



	D7
	How many hours per week on average did you devote to your study?
	Less than 5 h, 5–10 h, 10–15 h, or more than 15 h



	D8
	Motivations for enrolling in the Certificate Courses (Select all that apply):
	Caree change, Career advancement, Gaining expertise, or Other



	D9
	In the near future, do you intend to undertake another certificate or degree program related to your current certificate?
	Yes, No, Maybe, or Undecided







* ‘D’ in front of a number in the Code column above denotes ‘Demographic’.
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Table 2. Students’ perception questions in the online questionnaire.
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	Code
	Question
	Response





	P1 *
	How would you rate your satisfaction of the block mode and flipped learning delivery of the certificate course in relation to the quality of learning and engagement?
	⭐⭐⭐⭐⭐



	P2
	How would you rate your satisfaction of the block mode and flipped learning delivery of the certificate course in terms of maintaining a work-study balance?
	⭐⭐⭐⭐⭐



	P3
	How would you rate your satisfaction of the quality of the learning materials?
	⭐⭐⭐⭐⭐



	P4
	How would you rate your satisfaction of the quality of the workshop sessions?
	⭐⭐⭐⭐⭐



	P5
	How would you rate your satisfaction of the quality of assessment feedback received?
	⭐⭐⭐⭐⭐



	P6
	How would you rate your satisfaction of the quality of the posts in the discussion forum?
	⭐⭐⭐⭐⭐



	P7
	How would you rate your satisfaction of the quality and quantity of assessments in the certificate course in helping you develop complex problems-solving skills?
	⭐⭐⭐⭐⭐



	P8
	How would you rate your satisfaction of the certificate course in preparing you to be job-ready in the field of study?
	⭐⭐⭐⭐⭐



	P9
	How would you rate your satisfaction of the quality of academic support received?
	⭐⭐⭐⭐⭐



	P10
	How would you rate your overall satisfaction of the certificate course?
	⭐⭐⭐⭐⭐







* ‘P’ in front of a number in the Code column above denotes ‘Perception’.
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Table 3. Survey respondents grouped by certificate level, subjects, and their gender.
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	Certificate Level
	Total Enrolment
	No. of Responses
	Male
	Female
	Prefer Not to Say





	Undergraduate
	58
	20
	19
	0
	1



	Postgraduate
	507
	148
	105
	36
	7



	Total
	565
	168
	124
	36
	8
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Table 4. Measures of central tendency for each of the 10 perception questions.
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	Question
	Percentage Rated between “4–5” for Each of the 10 Perception Questions
	Mean (Stdev) *
	Median
	Mode





	P1
	 [image: Education 12 00535 i001]
	3.39 (1.40)
	4.0
	4.0



	P2
	 [image: Education 12 00535 i002]
	3.52 (1.26)
	4.0
	4.0



	P3
	 [image: Education 12 00535 i003]
	3.07 (1.41)
	3.0
	4.0



	P4
	 [image: Education 12 00535 i004]
	3.39 (1.33)
	4.0
	4.0



	P5
	 [image: Education 12 00535 i005]
	2.98 (1.47)
	3.0
	4.0



	P6
	 [image: Education 12 00535 i006]
	3.40 (1.27)
	4.0
	4.0



	P7
	 [image: Education 12 00535 i007]
	3.41 (1.31)
	4.0
	4.0



	P8
	 [image: Education 12 00535 i008]
	2.97 (1.31)
	3.0
	3.0



	P9
	 [image: Education 12 00535 i009]
	3.32 (1.34)
	4.0
	4.0



	P10
	 [image: Education 12 00535 i010]
	3.21 (1.39)
	3.0
	4.0







* Standard Deviation.
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Table 5. Mean correlation coefficient (MCC) of perception questions. P10 has the highest mean correlation coefficient.
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	Question Code
	MCC





	P1
	0.71



	P2
	0.64



	P3
	0.74



	P4
	0.69



	P5
	0.68



	P6
	0.59



	P7
	0.71



	P8
	0.75



	P9
	0.70



	P10
	0.79
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Table 6. The results of running multiple regression on the model of Equation (3), where the value of R Square (bold) shows that the model captures 90% of the variance in the data.
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	Multiple R
	0.951173





	R Square
	0.904731



	Adjusted R Square
	0.899304



	Standard Error
	0.441799



	Observations
	168
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Table 7. The model of Equation (3) is a significant predictor of the outcome variable P10, which is the overall satisfaction, with F(9,158) = 166.72, p < 0.05.
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ANOVA

	

	

	

	
Alpha (α)

	
0.05

	




	

	
df

	
SS

	
MS

	
F

	
p-Value

	
sig






	
Regression

	
9

	
292.8688

	
32.54098

	
166.72

	
6.39 × 10−76

	
yes




	
Residual

	
158

	
30.83949

	
0.195187

	

	

	




	
Total

	
167

	
323.7083
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Table 8. The coefficients (a0, …, a9) are not all significant based on the p-value < α, which is 0.05. In the table, only the predictors P1, P3, P4, P7, P8, and P9 are significant contributors in capturing the variance in the data (see bold on the p-value column). Comparing the values of the coefficients, we can observe that a2, a5 and a6 (see bold on the coefficients column) have lesser effects on the model than the rest of the coefficients.






Table 8. The coefficients (a0, …, a9) are not all significant based on the p-value < α, which is 0.05. In the table, only the predictors P1, P3, P4, P7, P8, and P9 are significant contributors in capturing the variance in the data (see bold on the p-value column). Comparing the values of the coefficients, we can observe that a2, a5 and a6 (see bold on the coefficients column) have lesser effects on the model than the rest of the coefficients.















	
	Coeff
	Std Err
	t Stat
	p-Value
	Lower
	Upper
	Vif





	Intercept
	−0.35724
	0.119601
	−2.98692
	0.003268
	−0.59346
	−0.12101
	



	P1
	0.173649
	0.047875
	3.627115
	0.000386
	0.079091
	0.268207
	3.82641



	P2
	0.02364
	0.046053
	0.513323
	0.608442
	−0.06732
	0.1146
	2.867605



	P3
	0.19743
	0.052304
	3.774647
	0.000226
	0.094125
	0.300736
	4.669344



	P4
	0.113276
	0.045138
	2.509539
	0.013096
	0.024124
	0.202429
	3.088265



	P5
	0.067596
	0.038951
	1.735437
	0.084613
	−0.00933
	0.144527
	2.805563



	P6
	−0.04867
	0.037966
	−1.28203
	0.20171
	−0.12366
	0.026313
	1.981199



	P7
	0.175775
	0.048793
	3.602441
	0.000422
	0.079404
	0.272146
	3.520929



	P8
	0.15572
	0.058041
	2.682907
	0.008075
	0.041083
	0.270357
	4.916368



	P9
	0.243069
	0.045947
	5.290263
	4.02 × 10−7
	0.152321
	0.333818
	3.226117
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