
1 
 

ASSESSING STUDENT SATISFACTION: AN APPLICATION OF LOGISTIC 
REGRESSION ANALYSIS TO METHODIST UNIVERSITY COLLEGE GHANA 

(MUCG) DATA 

Edward Acheampong1, Dominic Buer Boyetey1, Frank Osei Gyimah1 and Eric Okyere2 
1 Department of Mathematics and Statistics, Methodist University College Ghana, Box DC 940, 

Dansoman-Accra 
2 Department of Computer Science, Catholic University College of Ghana, Box 363, Sunyani-Brong 

Ahafo 

 

 

Abstract 

Determining students’ satisfaction is an essential concern especially for university administration, in order 

to advance student services and opportunities as well as creating a good image for the university itself. 

For the purpose of this study, the data was extracted from the faculties of Methodist University College 

Ghana during the 2011/2012 academic year. Student satisfaction questionnaire was admitted to a total of 

500 university students, consisting of 325 female and 175 male students, and satisfaction was measured 

by asking students to respond to 21 questionnaire items. Here, we analyzed the data by employing 

logistic regression techniques. In the analysis, it was found that the explanatory variables such as 

registration, department, electives, facilities, union, scholarship, decision, delegates, websites, 

consultancy, environment, library, teaching assistance, and parking space were significantly associated 

with student’s satisfaction at the university. That is, students satisfied with these explanatory variables 

turns out to be satisfied with the university in general. In addition, the overall accuracy of the 

classification was found to be 84.0%. 
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1. Conceptual Background 
 
In university education, students’ satisfaction is one of the important indicators of quality education 

(Erdogan, Usak and Aydm, 2008). Satisfaction measures include different dimensions such as instruction 

and instructors, courses, majors, students’ services, and campus climate (Sezgin et al, 2000). It can be 

argued that dissatisfied students may cut back on the number of courses or drop out of the university 

completely. Hence satisfaction of students in universities should be studied and carefully managed. 
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Statistics indicate that more than 40% of all college entrants leave higher education without earning a 

degree, 75% of these students drop out in the first two years of college, and institutions can expect 56% 

of a typical entering class cohort will not graduate from that college (Tinto, 1975).                                                         

In the European countries, a large number of studies on students’ satisfaction have been done. 

Some of the studies concerned the determinants of students’ satisfaction in terms of faculty-students 

interaction, intellectual development, academic performance, demographic characteristics, expectations, 

service quality and so on. For a example, a study by Browne et al, 1998, studied a perception of course 

work quality, Douglas et al, 2006, studied teaching ability of faculty. In particular, it was observed that 

satisfaction exerts greater influence on grades than grades do on satisfaction (Pike 1991). Also a study 

by Aitken (1982) concluded that satisfaction has a positive influence on performance. To him, academic 

performance is one of the most important variables for explaining student satisfaction. Further, Carey, 

Cambioano and De Vore (2000) believe that satisfaction actually covers issues of students’ perception 

and experience during the college years. Ostrow, Paul, Dark, and Berhman (1986) also found that 

supportive relationships enable students to better cope with the demands of the college environment. 

Through a logistic regression analysis Delaney (2005) showed that campus social life and the type of 

scholastic major compared to other majors, specifically business studies, was the most important 

predictor of satisfaction.  

However, in the developing countries especially in Africa, much research has not been done on 

students’ satisfaction. This is because customer orientation has been underemphasized in colleges and 

universities compared to the profit-oriented organizations. But researchers like Dr. Olugbenga Jelil 

Ladebo, Ntele Emily Shago among others have looked at students’ satisfaction. Even though, many 

researchers have studied students’ satisfaction in different areas of students’ life few has been done in 

our area of study. Some researchers have looked at students’ satisfaction in areas like: out of class 

interaction of students with lecturers, full time versus part time of graduate students, hostels, 

administration, and environment among others. The works of Einarson and Matier (2005), Moro-Egido 

and Panades (2009) are examples of these areas. In this present study, we analyze students’ satisfaction 

by looking at overall satisfaction from workload of courses, level of course, social activities, teaching 
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activities and instructors teaching experience and effectiveness, campus facilities and environment.  This 

makes our study different from other studies because we are looking at the core areas of students’ life 

on campus that affect their satisfaction rather than studying every aspect of students’ life on campus. 

Therefore, this study is identified to achieve the following objectives:  

1. To examine factors that predicts student satisfaction. 

2. To describe the direction of association or relationship between the explanatory variables and 

the overall student satisfaction. 

3. To examine how multiple logistic regressions can predict student satisfaction in MUCG.  

 
2. Data Description 
 
Students from three faculties of Methodist University College Ghana (MUCG) during the 2011/2012 

academic year were used for the study and there are 4856 students in these faculties. For the research 

purpose of the study 10% of total numbers of students were selected by stratified random sampling 

techniques. The sample size of 500 was collected via direct personal interview with the help of a 

questionnaire. The questionnaire which was administrated to students of MUCG consists of three (3) 

sections.  The first section solicits personal information such as gender, year of entry, level of students, 

course of study and faculty from the students. Gender was coded 1 for females and 2 for males. In the 

second section, a 21 satisfaction items on a two-point Likert scale (Yes =1 and No =0) was adopted to 

identify variable of student satisfaction (explanatory variables). The final section looks at the overall 

satisfaction (Satisfied = 0 and Dissatisfied = 1) of the students (e.g., outcome response). Cronbach alpha 

was calculated for the 21 questionnaire items. According to Yay and Akinci (2009) who used a similar 

Student Satisfaction scale but for a 19 questionnaire items on a five-point Likert scale had a good internal 

consistency, reporting a Cronbach alpha coefficient of 0.894.  

In the current study, Cronbach alpha coefficient is 0.713. According to DeVellis (2003), the 

Cronbach Alpha of a scale should be greater than 0.70 for items to be used together as a scale. 
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3. Model Formulation and Computation 

Different statistical methods can be used to analyze satisfaction data. In this study, logistic regression 

was used to analyze the student satisfaction data. Now consider the multiple regression model: 

  , ,    1,2, … , .    (1) 

Equation (1) can be re-written in the matrix form as 

   ′ ,     1,2, … , ,     (2) 

where the outcome  is binary, taking on the values of either 0 or 1. 

The expected response 0  has a special meaning in this case. Since 0, we have:    

    ′ .          (3) 

Consider   to be a Bernoulli random variable for which we can state the probability distribution as 

follows: 

 Probability 
1 1
0 0 1

 
Thus, the probability that 1 is  and the probability that  0 is 1 . By the definition of 

expected value of random variable,  

1 0 1 1 .     (4) 
 
Equating (3) and (4), we have  

 
′ .       (5) 

 
Now we state the multiple logistic regression model 1  in the form as 

 
,   ( 1,2, , .      (6) 

 
Since the distribution of the error term  depends on the Bernoulli distribution of the response variable 

, it is preferable to state the multiple regression model in which , are independent Bernoulli random 

variables with expected values; 

    
′

′ .      (7) 

 
The   observations are considered to be known constants.  The method of maximum likelihood is used 

to estimate the parameters of the multiple logistic response function (7). Explicit closed-form formulae 
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for the estimated regression coefficients like those obtained in the case of simple linear regression are 

not usually available, so via numerical search procedures maximum likelihood estimate of , … ,  are 

estimated and denoted by: 

     , , , .      (8) 

The fitted multiple logistic regression function and the fitted values can be expressed as follows: 

 ′

 ′ 1 exp ′ ,       1,2, … , ,   (9) 

where,  
  ′

, .      (10) 

The numerical computation was carried out using IBM SPSS Statistics 20 software and all statistical tests 

were carried out at 0.05 level of significance. 

 

4. Inferences about Regression Model 

In the logistic model, similar inferences are made as like those made for linear regression model- 

inferences about the regression coefficient, estimation of means, and predictors of new observation. In 

this research, test concerning a single parameter was done using the  test while test concerning several 

parameters was done using the likelihood ratio test. To choose the best model, there are several 

automated model selections for building regression model. We select a logistic regression model using a 

backward selection procedure with significance 0.10 and we use the forward selection procedure at 

significance level 0.05.  To check the model, we try a stepwise procedure and a backward procedure then 

verify that all three models are similar using the AIC criteria.  

Further, to describe how well the model predicts, we used two pseudo R  measures, Cox and 

Snell and Nagelkerke R .  Cox and Snell is based on calculating the proportion of unexplained variance 

that is reduced by adding variables to the model while, Nagelkerke is the adjusted R . Cox and Snell’s R  

has the disadvantage that for discrete models (such as logistic regression) it may not achieve the 

maximum value of one, even when the model predicts all the outcomes perfectly. Nagelkerke’s  is an 
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improvement over Cox and Snell’s  that can attain a value of one when the model predicts the data 

perfectly. 

 Finally, the appropriateness of the fitted multiple logistic regression model in (9) needs to be 

examined before it is accepted for use, as is the case for all regression models. Goodness of fit test 

provides an overall measure of fit of the model, and is usually not sensitive when the fit is poor for just a 

few situations. In this study, Pearson, Deviance of fit, Hosmer-Lemeshow Goodness of fit, were used and 

Classification Table. 

 

5. Results and Discussion 

5.1 Exploratory Data Analysis 

The student respondents indicated that they were dissatisfied (59.4%) and satisfied (40.6%) with the 

overall university experience. The majority of respondents seemed to be very dissatisfied with the 

university’s programmes and services, regardless of gender.  

Table 1: Cross tabulation of satisfaction and the exploratory variables 
Items                                   Satisfaction 
                                Satisfied          dissatisfied  

  Items                                Satisfaction 
                              Satisfied          dissatisfied   

Departments  Yes    149(73.4%) 
No       54(26.6%) 

119(40.1%) 
178(59.9%) 

Computers  Yes   107(52.7%) 
No     96(47.3%) 

    63(21.2%) 
  234(78.8%) 

Registration  Yes    132(65.0%) 
No       71(35.0%) 

105(35.4%) 
192(64.6%) 

Language  Yes   121(59.6%) 
No      82(40.4%) 

  120(40.4%) 
  177(59.6%) 

 Electives  Yes    144(70.9%) 
No       59(29.1%) 

186(62.6%) 
111(37.4%) 

Consultancy  Yes   112(55.2%) 
No      91(44.8%) 

    81(27.3%) 
  216(72.7%) 

 Facilities  Yes      90(44.3%) 
No     113(55.7%) 

  58(19.5%) 
239(80.5%) 

Environment Yes   154(75.9%) 
No      49(24.1%) 

  178(59.9%) 
  119(40.1%) 

Website  Yes   120(59.1%) 
No      83(40.9%) 

101(34.0%) 
196(66.0%) 

Activities Yes     76(37.4%) 
No    127(62.6%) 

    53(17.8%) 
  244(82.2%) 

Union  Yes     81(39.9%) 
No     122(60.1%) 

  53(17.8%) 
244(82.2%) 

Food Yes   128(63.1%) 
No      75(36.9%) 

  124(41.8%) 
  173(58.2%) 

Scholarship  Yes      68(33.5%) 
No     135(66.5%) 

  37(12.5%) 
260(87.5%) 

Teaching 
Assistance 

Yes   146(71.9%) 
No      57(28.1%) 

  108(36.4%) 
  189(63.6%) 

Exchange  Yes     76(37.4%) 
No     127(62.6%) 

  57(19.2%) 
240(80.8%) 

Internships  Yes   137(67.5%) 
No      66(32.5%) 

  115(38.7%) 
  182(61.3%) 

Decision  Yes    118(58.1%) 
No       85(41.9%) 

  95(32.0%) 
202(68.0%) 

Toilets  Yes   110(54.2%) 
No      93(45.8%) 

  103(34.7%) 
  194(65.3%) 

Delegates Yes    133(65.0%) 
No       71(35.0%) 

146(49.2%) 
151(50.8%) 

Parking 
Space  

Yes   159(78.3%) 
No      44(21.7%) 

    89(30.0%) 
  208(70.0%) 

Library  Yes    125(61.6%) 
No       78(38.4%) 

113(38.0%) 
184(62.0%) 
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The student respondents were satisfied with department, registration process, elective course, delegate, 

language, food, internship and parking space. On the other hand, the student respondents were 

dissatisfied with facilities, activities, union, scholarship, decision, website, computer, consultancy and 

toilets. This is indicated in Table 1. 

Table 2 shows how we derive the odds ratios and corresponding 95% confidence intervals; the 

last column shows the p-value of the chi-squared Pearson statistic. The 21 explanatory variables are 

tabulated in decreasing order of the odds ratio.  

Table 2: The Odds Interpretation 
Variable 

 

Odds for X=0 

 

Odds for X=1 

 

Odds Ratio 

 

Association 

 

95% C.I P-value 

Parking space  0.5599 4.7304 8.445 _ 5.571-12.803 0.00

Teaching 

assistance 

0.7401 3.3168 4.482 _ 3.045-6.599 0.00

Departments  0.7798 3.2969 4.127 _ 2.977-6.086 0.00

Computers  0.5981 2.4278 4.051 _ 2.746-5.996 0.00

Scholarship  0.5439 1.9251 3.450 _ 2.254-5.558 0.00

Consultancy  0.7233 2.3726 3.382 _ 2.291-4.832 0.00

Registration  0.8017 2.6571 3.327 _ 2.257-4.781 0.00

Internship  0.8395 2.7566 3.285 _ 2.203-4.890 0.00

Facilities  0.6447 2.1149 3.282 _ 2.252-4.182 0.00

Union  0.6466 2.0178 3.120 _ 2.042-4.694 0.00

Decision  0.8049 2.3750 2.952 _ 2.038-4.275 0.00

Activities  0.6845 1.9309 2.820 _ 1.866-4.260 0.00

Websites  0.842 2.3632 2.806 _ 1.941-4.047 0.00

Library  0.9039 2.3584 2.609 _ 1.807-3.767 0.00

Exchange  0.7416 1.8889 2.520 _ 1.680-3.779 0.00

Food  0.9685 2.3071 2.381 _ 1.650.3.436 0.00

Toilet  0.9361 2.0855 2.228 _ 1.546-3.210 0.00

Language  0.9920 2.1598 2.177 _ 1.513-3.131 0.00

Environment  1.1560 2.4278 2.101 _ 1.413-3.124 0.00

Delegates  0.7550 2.1276 1.975 _ 1.368-2.852 0.00

Electives  1.2918 1.8814 1.457 No 0.993-2.137 0.055
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The first twenty variables in the table have a negative association with the response variable; in fact, the 

odds ratio shows a value higher than 1, and one (1) does not fall in the confidence interval. The last 

explanatory variable shows no significant association with the response variable, since the confidence 

interval contains the value 1. These conclusions are all confirmed by the p-values of the chi-squared 

statistics in the last column of the table. Students who are satisfied with the parking space available on 

the university campus are more satisfied with the university. In fact, in going from students who are 

dissatisfied with the parking space (parking space = No = 0) to students who are satisfied with the 

parking space (parking space = Yes = 1) the probability of being satisfied with the university in general 

increases. It goes from an odds of  0.5599 to an odds of 4.7304. Therefore, there exists a negative 

association between dissatisfaction and the parking space availability; the exact measure of this 

association is given by the odds ratio.  In the case of parking space availability, when students who are 

satisfied with the parking space then the probability of being satisfied with the university in general is 

about 8.445 times the probability for students who are dissatisfied with the parking space. Thus, 

according to Table 2, students who are satisfied with the satisfaction items: teaching assistance, 

department, computer, scholarship, consultancy, registration, internship, facilities, union, decision, 

activities, websites, library, exchange, food, toilet, language, environment and delegates turns to be 

satisfied with the university in general. However, no specific conclusion was drawn since the procedure 

was an exploratory phase of the analysis. 

 
5.2 Logistic Regression Analysis 

As already discussed in earlier sections, we combine different model selection technique in selecting the 

best model and each of these procedures selected gave the same model. The satisfaction items that were 

used are parking space, teaching assistance, department, computer, scholarship, consultancy, 

registration, internship, facilities, union, decision, activities, websites, library, exchange, food, toilet, 

language, environment and delegates. The logistic regression model containing satisfaction items 

revealed a number of interesting findings. The results of parameter estimates are indicated in Table 3. 

According to the table, student satisfaction is significantly associated with fifteen explanatory variables 
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(parking space, teaching assistance, department, computer, scholarship, registration, facilities, union, 

decision, websites, library, exchange, environment, electives and delegates) since their p-values are 

lower than 0.05. These explanatory variables are useful in explaining whether a student is satisfied with 

the university in general (Y=0) or not (Y=1). In this connection, the first objective is achieved. That is, 

student satisfied with these satisfaction variables will lead to student overall university satisfaction. 

Table 3: Maximum likelihood estimates of the parameters 
Variable B S.E Wald Df Sig. Exp(B) 
Registration -1.207 .301 16.081 1 .000 .299 
Department -1.352 .293 21.287 1 .000 .259 
Computer -.686 .329 4.345 1 .037 .504 
Electives -.699 .327 4.562 1 .033 .497 
Facilities -.724 .313 5.371 1 .020 .485 
Union -1.377 .361 14.526 1 .000 .252 
Scholarship -1.170 .410 8.168 1 .004 .310 
Decision -.839 .304 7.601 1 .006 .432 
Delegates -.756 .306 6.092 1 .014 .470 
Websites -.961 .301 10.183 1 .001 .383 
Consultancy -.584 .310 3.548 1 .060 .558 
Environment -.775 .343 5.110 1 .024 .461 
Library -1.172 .297 15.600 1 .000 .310 
Teaching assistance -1.586 .311 26.021 1 .000 .205 
Parking space -2.248 .321 49.160 1 .000 .106 
Constant 7.948 .792 100.817 1 .000 2830.331 

 

The overall significance of the model is tested using what is known as the model chi-square 

derived from the likelihood of observing the actual data under assumption that the model is fitted 

accurately. The -2loglikelihood value for the selected model is 329.310. In this study, the Cox and Snell R 

square is 0.499 and it indicates 49.9% of the variation in the dependent variable is explained by the 

logistic model. The Nagelkerke modification is a more reliable measure of the relationship and it value is 

0.674, indicating a moderately strong relationship of 67.4% between the predictors and the prediction 

The Hosmer and Lemeshow goodness of fit test helps us to assess whether there is evidence 

that our model is not a good fit. If the p-value is less than the accepted alpha-level; the test would reject 

the null hypothesis of an adequate fit. The goodness-of-fit tests, with p-values ranging from 0.675 to 

0.920, indicate that there is insufficient evidence to claim that the model does not fit the data 
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adequately. In addition, comparing the residual deviance and residual degrees of freedom, we notice 

that residual deviance is less than residual degrees of freedom. As a result, there does not exist 

unexplained variation over and above the binomial variance assumed by the model specification. The 

selected model is given as 

 7.948 1.207 1.352 0.686 2.248 , 

 
in which the response variable is student satisfaction (Y=0 if satisfied, Y=1 if dissatisfied) and 

, … ,  denote registration, department, computer, elective, facilities, union, scholarship, decision, 

website, consultancy, environment, library, teaching assistance, and parking space respectively. The 

higher the odds ratio, the more negative the association of the explanatory variable with the response 

variable and the higher the positive association with student satisfaction. Therefore, the second objective 

is achieved. 

Furthermore, the accuracy of the classification results for the satisfaction response categories 

was shown in Table 4. In a perfect model, all cases will be on the diagonal and the overall percentage 

correct will be 100%.  

Table 4: Actual Satisfaction * Predicted Satisfaction Categories Crosstabulation 
 
 
 
Observed 

                       Predicted 
                    Student satisfaction Percentage 

correct 
Satisfied  Dissatisfied  

Student satisfaction Satisfied 
Dissatisfied  

159 
36 

44 
261 

78.3 
87.9 

Overall percentage 84.0 

 

In this study, 87.9% were correctly classified for dissatisfied students and 78.3% for the satisfied 

students. Overall 84.0% were correctly classified. This means that for an observed student, who is 

satisfied, the conditional probability that the model correctly predicts a satisfied student is 78.3% and 

the wrong prediction is 21.7%.  The table also shows that given that an observed student is dissatisfied, 

the conditional probability that the model confirms is 87.9% and the wrong prediction is 12.1%. This 
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means that the model with predictors is a significantly better model. Therefore, the third objective is 

achieved. That is, the logistic model will perfectly predict student overall university satisfaction. 

 
6. Conclusion and Recommendation 
 
This research accepted that there is a negative association between students overall university 

dissatisfaction and the explanatory variables parking space, teaching assistance, department, computer, 

scholarship, registration, facilities, union, decision, websites, library, exchange, environment, electives 

and delegates. That is, students satisfied with these explanatory variables turns out to be satisfied with 

the university in general. In other words, students overall university satisfaction has a positive 

relationship with these explanatory variables. In addition, this research also accepted that logistic 

regression analysis is a parsimonious approach to model and predict students overall university 

satisfaction and its overall accuracy of the classification is 84.0%.  

In this research, some aspects of students’ experience on campus that gives satisfaction were 

studied. There are several aspects of students’ experience on campus affecting students’ satisfaction, 

therefore in future research it might be interesting including various aspects of students’ experience on 

campus and as well studying students’ satisfaction and performance. To the best of our knowledge this 

is the first time an educational research concerning students’ satisfaction has been carried out in Ghana. 
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