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ABSTRACT 
Aim/Purpose This study is based on the DeLone and McLean’s Information Systems Success 

(D&M ISS) model, which was modified to determine the success factors re-
sponsible for the acceptance of  an e-learning system called Canvas by students 
of  a Nigerian University. 

Background The adoption of  eLearning has been under studied within the context of  devel-
oping countries. There have been calls in the literature for further research from 
a developing country perspective. This study attempts to fill this knowledge gap 
by investigating the factors responsible for students’ adoption of  eLearning in a 
Nigerian University.   

Methodology The study was built on the premise that system quality (SQ), service quality 
(ServQ) and information quality (IQ) are determinants of  behavioral intention 
to use Canvas and user satisfaction of  Canvas, both of  which in turn influence 
the actual usage of  Canvas. Responses from 366 students were analyzed with 
AMOS 22 using structural equation model (SEM) to test the relationships be-
tween the constructs of  the proposed model.  

Contribution The study contributes to the research gap about the paucity of  studies in the 
adoption of  eLearning in developing countries that have placed emphasis on 
the use of  eLearning systems or on the software quality attributes of  the sys-
tems under investigation. 
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Findings The results partially supported the effect of  the quality antecedents on behav-
ioral intention and user satisfaction of  students. There was full support for the 
relationship between behavioral intention and user satisfaction of  students on 
their actual usage of  Canvas. 

Recommendations  
for Practitioners 

 

The level of  significance of  the constructs identified in the study will guide the 
formulation of  strategies and methods that could further enhance the adoption 
of  eLearning systems in developing countries, specifically Nigeria. 

Recommendation 
for Researchers 

Theoretically, the study contributes to the body of  knowledge on eLearning 
adoption by empirically validating the DeLone and McLean model in a different 
context, specifically sub-Saharan Africa. 

Future Research Future research could investigate the factors that influence instructors’ behav-
ioral intentions to use eLearning applications and also the effect that the in-
structors have on students’ adoption of  eLearning. 

Keywords eLearning systems, IS success, universities, Nigeria  

INTRODUCTION 
The growth of  the internet and advances in information and communication technologies (ICT) has 
impacted almost every aspect of  life. The education sector is one of  these areas where technology 
has made a massive impact. The processes involved from when a student applies for admission up till 
graduation can be captured by computer applications. The internet and the web facilitate these pro-
cesses irrespective of  geographical locations. Students’ usage of  social media and the internet have 
ensured that educationists change the traditional methods used to teach and learn. As such teaching 
and learning have also been transformed. The use of  learning management systems and the web en-
ables the access to learning resources without any boundaries of  time or location. 

ELearning is a product of  the evolution of  the learning process due to the application of  ICT in the 
classroom. According to Benninck (2004), eLearning is the use of  technology such as the internet, 
web applications and computing equipment to facilitate teaching and learning. The benefits of  
eLearning to students and instructors cannot be overemphasized. ELearning enhances the teaching 
and learning process, it provides access to education curriculum, reduces the long-term costs of  
learning, and through distance learning, it expands educational opportunities (Lwoga, 2014). Studies 
have shown that eLearning is an effective method of  instruction and increases knowledge (Lwoga, 
2011; Salter, Karia, Sanfilippo, & Clifford, 2014). ELearning has also been found to motivate stu-
dents’ interaction and ease communication (Arkorful & Abaidoo, 2015).  

Despite the global penetration of  eLearning systems, only a few Nigerian higher education institu-
tions have embraced eLearning. In developed countries, eLearning is well established due to the 
enormous amount of  resources that have been invested in the education sector. Developing coun-
tries, like Nigeria, are still at an infancy stage, and this is mainly due to the unique challenges faced by 
higher education institutions. Inadequate infrastructure, lack of  funding, overcrowded classrooms 
and the dearth of  instructors are cited as some of  the challenges faced by educational institutions in 
Nigeria (Boyi, 2014). These generic challenges, identified by Boyi (2014), can be extended to the im-
plementation of  technology (eLearning) in the classroom in Nigerian universities. For example, lack 
of  funding will hinder the purchase and implementation of  technology in Universities, the training 
required by the instructors and technical support. Mtebe and Raisamo (2014a) also highlighted the 
cost of  acquiring, managing, and maintaining ICT infrastructure as a challenge to adopting and im-
plementing eLearning in sub-Saharan Africa. They also stated that these costs can be significantly 
reduced by implementing cloud versions of  the eLearning applications. While this is true, the chal-
lenge of  students and instructors accessing the internet for course material will pose a bigger threat 
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to the adoption of  eLearning as the students and instructors will be responsible for internet and mo-
bile device costs.  

In order to ensure the success of  eLearning technology implementation, there is a need to identify 
the factors that contribute towards the adoption of  eLearning by students of  Nigerian Universities. 
So far there has been very little research carried out to understand the factors responsible for stu-
dents’ adoption of  eLearning in Nigeria, and this could be due to the relatively small number of  
higher education institutions that have the facilities and resources to implement eLearning. One no-
table study on the acceptance of  eLearning in a Nigerian University was done by Yakubu and Dasuki 
(2018). The research employed the UTAUT framework to investigate the factors responsible for in-
fluencing the students’ usage of  the Canvas learning management system (LMS). The UTAUT (uni-
fied theory of  acceptance and use of  technology) framework, by Venkatesh, Davis, and Davis (2003), 
was formulated to explain users’ behavioral intentions to use technology based on four fundamental 
constructs namely: performance expectancy, effort expectancy, social influence, and facilitating con-
ditions. These four constructs were responsible for influencing use behavior through behavioral in-
tentions. Yakubu and Dasuki (2018) called for further research using other frameworks to investigate 
Nigerian students’ acceptance of  eLearning. 

In an attempt to answer the call posted by Yakubu and Dasuki (2018), this study uses a modified ver-
sion of  the updated DeLone and McLean information systems success model (D&M ISS) as a theo-
retical lens to identify the factors responsible for the acceptance of  eLearning by Nigerian students. 
The study aims at examining the system and information design attributes and their relationship to 
use of  eLearning technologies via behavioral intention and user satisfaction. The eLearning applica-
tion under investigation in this study is called Canvas LMS. Canvas LMS is used to organize courses 
using a unified calendar and syllabus system, facilitate discussion forums, plagiarism checks, and to 
set up and grade assignments and quizzes. The findings from this study will provide a theoretical 
foundation and empirical evidence explaining the determinants responsible for the successful usage 
of  Canvas LMS by students of  a Nigerian higher education institution.   

LITERATURE REVIEW 
The original DeLone and McLean’s Information Systems Success (D&M ISS) model (DeLone & 
McLean, 1992) was formulated to identify the factors responsible for defining information systems 
success. Six factors were identified, as shown in Figure 1. System quality and information quality were 
responsible for influencing use and user satisfaction of  information systems. Use and user satisfac-
tion influence each other and they both have an influence on individual impact which in turn influ-
ences organizational impact. 

 

 

Figure 1. DeLone and McLean IS Success Model (DeLone & McLean, 1992) 
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DeLone and McLean revised the original model (see Figure 2) in response to the strengths and 
weaknesses identified by researchers. The impact variables (individual and organizational) were 
grouped as net benefits. A new variable, service quality was added to the model to capture the im-
portance of  service as a contributor to IS success. Finally, the “use” construct was subdivided into 2, 
intention to use (attitude) and actual use (resultant behavior).  

 

Figure 2. Updated DeLone and McLean IS Success Model (DeLone & McLean, 2003) 

The independent constructs employed by the model, i.e., information, system and service quality, are 
referred to as the quality antecedents. They measure the quality of  the software or application being 
investigated. System quality measures the ease-of-use, functionality, reliability, flexibility, data quality, 
portability, integration, and importance of  the system (DeLone & McLean, 2002). Information quali-
ty measures the accuracy, timeliness, completeness, relevance, and consistency of  the information 
output of  the system. Service quality measures the tangibility, reliability, responsiveness, assurance, 
and empathy of  the service provided by the system. These three exogenous variables were hypothe-
sized to influence intention to use and user satisfaction of  the system. The net benefits construct 
captures the overall impact of  the system on the users of  the system and was identified as the most 
important of  the success factors by DeLone and McLean (2003). If  the net benefits of using a sys-
tem are positive, then there is a higher chance that the system will be used as well as an improved 
user satisfaction.   

The updated D&M ISS model was developed to be used in the context of  e-commerce but it has 
also been used in several ways to measure different types of  information systems. The D&M ISS 
model has been extended by adding new constructs to the model. For instance, Hsu, Chang, Chu, & 
Lee (2014) extended the model by adding the trust variable in the context of  e-commerce. Similarly, 
Jagannathan, Balasubramanian, and Natarajan (2018) employed the model by adding security as a 
construct in a study to examine the acceptance of  internet banking. Other authors have focused on 
validating the model in e-commerce (DeLone & McLean, 2004), Knowledge Repository Systems 
(Qian & Bock, 2005), eGovernment systems (Wang & Liao, 2008), and a mandatory information sys-
tem (Iivari, 2005). 

Results from studies that have used the D&M ISS model have produced mixed results. Applying the 
model to mandatory information system, Iivari (2005) found that system quality and information 
quality were predictors of  user satisfaction but they had no effect on system use; while Jagannathan 
et al. (2018) observed that for an internet banking application, system quality had no effect on user 
satisfaction but information quality influenced user satisfaction. The mixed results imply that the 
model can assist in identifying the success variables in different settings as shown in the results ob-
tained by Iivari (2005) and Jagannathan et al. (2018). In the case of  the internet banking application, 
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security and information quality are expected to be the determining factors for IS success which was 
the case in Jagannathan et al.’s (2018) study and in the mandatory setting system quality and infor-
mation quality would have little effect on the use as it is mandatory to use the system irrespective of  
the quality antecedents.. 

In the context of  eLearning, the updated D&M ISS model has been applied to different types of  
systems. Lin (2007) proposed a model to examine the determinants for the successful use of  online 
learning systems by undergraduate students.  The results indicated that system quality, information, 
quality, and service quality significantly influenced use via behavioral intention and user satisfaction. 
Lwoga (2014) employed the model to examine the factors that predict usage of  a web-based learning 
management system by students. Lwoga’s research was based on prior work (Cheng, 2012; Lee, 
Yoon, & Lee, 2009), which introduced a new construct, “instructor quality” that was found to signifi-
cantly influence perceived usefulness of  an eLearning system. Cheng (2012) used constructs from the 
technology acceptance model (TAM) (Davis, 1989) and the updated D&M ISS model (Delone & 
McLean, 2003) to propose a model to examine the effect of  quality antecedents on learners’ inten-
tion to use an eLearning system. Lwoga’s results showed that system quality was a determinant of  
user satisfaction this also corresponded to the results of  Cheng (2012) and Chen (2010). Information 
quality and service quality had no relationship with user satisfaction, which is an unexpected finding 
and contradicts the findings of  Cheng (2012) and Chen (2010).  

RESEARCH MODEL 
This study adopts the six variables used in the updated DeLone and McLean IS success model 
(D&M ISS model) to determine the factors responsible for the usage of  Canvas LMS by students of  
a private university in Nigeria. The updated D&M ISS model was chosen as the basis for this study as 
it has been tested and validated previously, especially in the domain of  elearning adoption (see Lin, 
2007; Lwoga, 2014; Mohammadi, 2015; Mtebe & Raisamo, 2014b). In Nigeria, Ajoye and Nwagwu 
(2014) used a conceptual model adapted from the updated D&M ISS model to investigate the effect 
of  the quality antecedents on user satisfaction of  the postgraduate school portal for the University 
of  Ibadan. The results from Ajoye and Nwagwu (2014) showed that the quality antecedents signifi-
cantly influenced user satisfaction thus justifying the investment in the school portal. Further support 
for this claim, in the context of  eLearning in Nigeria, is the need to assist other higher education in-
stitutions aiming to adopt eLearning systems. Another reason for selecting the D&M ISS model is in 
order to meet the objectives of  this study, which is to examine the system and information design 
attributes of  Canvas LMS. The D&M ISS model is a natural fit because it captures both the infor-
mation and system qualities, unlike other acceptance theories that only cater for a subset of  these 
attributes. For example, the “perceived ease of  use” construct used in the technology acceptance 
model (TAM) by Davis (1989) only captures how easy it is to use the technology, which is only one 
out of  six attributes that measure system quality according to Jalote (2008). The six attributes as iden-
tified by Jalote (2008) are functionality, reliability, usability, efficiency, maintainability, and portability. 
The system quality construct in the D&M ISS model measures most of  these attributes depending 
on the context it is used in.  

This study is based on a modified version of  the updated D&M ISS model similar to the models ap-
plied by Lin (2007) and Mohammedi (2015) which were both used to measure the success of  eLearn-
ing. The modification is in order to fit the context of  eLearning systems. The proposed conceptual 
model shown in Figure 3 will be used to help identify the factors that influence the adoption and use 
of  eLearning by students of  higher education institution in Nigeria. The quality antecedents (infor-
mation quality, system quality, and service quality) derived from the updated D&M ISS model will be 
used to explain the effects they have on the actual usage of  Canvas LMS through user satisfaction 
and behavioral intention. 
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System Quality
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Behavioral Intention 
to use Canvas LMS

User Satisfaction

Service Quality

Information Quality

 
Figure 3. Conceptual Model 

The proposed model (Figure 3) makes the assumption that system quality, information quality, and 
service quality are expected to have a positive influence on user satisfaction and behavioral intention 
to use Canvas LMS, which in turn will influence the actual usage of  Canvas LMS. These foundations 
lead to the following set of  hypotheses:  

SYSTEM QUALITY (SQ) 
SQ measures the desired characteristics of  the eLearning system (Lwoga, 2014). These characteristics 
include usability, responsiveness, adaptability, and reliability. Previous studies have shown that SQ has 
an influence on user satisfaction (Chen, 2010; Freeze, Alshare, Lane, & Wen 2010; Mohammadi, 
2015; Ramayaha, Ahmad, & Lo, 2010) and behavioral intentions (Bhuasiri, Xaymoungkhoun, Zo, & 
Rho, 2012; Lin, 2007; Mohammadi, 2015; Ramayaha et al., 2010). Consequently, this study hypothe-
sizes that: 

Hypothesis 1a: System quality will have a positive influence on user satisfaction with Canvas LMS.  

Hypothesis 1b: System quality will have a positive influence on behavioral intention to use Canvas 
LMS.  

INFORMATION QUALITY (IQ) 
In this study, IQ is referred to as the quality of  the course resources uploaded to the Canvas LMS as 
evaluated by the students. The quality attributes include timeliness, availability, easy to comprehend, 
relevance, completeness, and security. Previous studies have shown that IQ has a positive influence 
on user satisfaction of  eLearning systems (Freeze et al., 2010; Mohammadi, 2015; Ramayaha et al., 
2010) and behavioral intention to use eLearning systems (Bhuasiri et al., 2012; Lin, 2007; 
Mohammadi, 2015; Ramayah & Lee, 2012). It is hypothesized that the quality of  the course content 
will be a determinant of students’ intention to use the eLearning system and their overall satisfaction 
with using the system for learning, thus:       

Hypothesis 2a: Information quality will have a positive influence on user satisfaction with Canvas 
LMS.  

Hypothesis 2b: Information quality will have a positive influence on behavioral intention to use Can-
vas LMS.  
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SERVICE QUALITY (SERVQ)  
Service quality which is similar to the facilitating conditions construct in the unified theory of  ac-
ceptance and use of  technology (UTAUT) model (Venkatesh et al., 2003) encompasses the support 
rendered by either the developers of  the system or a support team such as the IT department. The 
characteristics of  ServQ in this study include knowledge, empathy, responsiveness, and effectiveness 
of  the software support unit of  the University whose responsibility is to support the eLearning sys-
tem. Similar to previous studies, it is hypothesized that ServQ will influence user satisfaction (Freeze 
et al., 2010; Mohammadi, 2015; Ramayaha et al., 2010) and behavioral intentions (Mohammadi, 2015; 
Ramayaha et al., 2010). Thus:  

Hypothesis 3a: Service quality will have a positive influence on user satisfaction with Canvas LMS.  

Hypothesis 3b: Service quality will have a positive influence on behavioral intention to use Canvas 
LMS.  

USER SATISFACTION (US) 
User satisfaction is an individual’s perception of  being satisfied with the system relative to the indi-
viduals’ initial expectations of  using the system. US characteristics captured in this study include de-
pendability, relevance, usefulness, and effectiveness. User satisfaction of  eLearning systems has been 
shown to influence behavioral intentions (Lin, 2007; Mohammadi, 2015) and actual use 
(Mohammadi, 2015). 

Hypothesis 4: User satisfaction will have a positive influence on behavioral intention to use Canvas 
LMS.  

Hypothesis 5: User satisfaction will have a positive influence on the actual use of  Canvas LMS.  

BEHAVIORAL INTENTION (BI) 
Behavioral intention is the likelihood of  an individual to engage in a particular behavior. In the up-
dated D&M ISS model, all the quality constructs were deemed to influence BI. In the context of  
eLearning, several studies have found support for the relationship between BI and actual usage of  
eLearning systems (Lin, 2007; Mohammadi, 2015). Thus: 

Hypothesis 6: Behavioral intention to use Canvas LMS will have a positive influence on the actual use 
of  Canvas LMS. 

ACTUAL USAGE (AU) 
Actual usage measures the actions of  an individual using the eLearning system. Similar to UTAUT, 
the updated D&M ISS model postulates that the behavioral intention of  an individual leads to the 
actual behavior. Lin (2007) and Mohammedi (2015) have corroborated this in their studies on 
eLearning systems as earlier mentioned.  

METHODOLOGY 
The study aims at investigating the success factors responsible for the students’ usage of  an eLearn-
ing application called Canvas LMS. Canvas LMS allows students to access course resources, partici-
pate in group discussions, submit assignments, and take online quizzes and tests. The use of  Canvas 
LMS (in the observed university in this study) is mandatory for all students as all the courses are 
loaded on to the Canvas platform at the beginning of  the semester. Based on the objectives of  the 
study as well as the characteristics of  the population (i.e., users of  Canvas LMS), purposive sampling 
technique was used. The target population is all registered undergraduate students of  the selected 
private university in Nigeria. The university has used Canvas LMS for over 6 years and all instructors 
and students are trained on the use of  Canvas LMS as part of  their orientation process. Similar to 
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previous studies using the D&M ISS model, a quantitative method was adopted. Data was collected 
using an online survey. An online survey was the preferred method of  collecting data in order to 
minimize errors that might be caused by data handling, increase the rate of  response and reduce 
costs.  

The survey instrument was divided into three sections (see Appendix for survey questions). Section 
one consisted of  a consent form to assure and ensure confidentiality of  the respondents. Section two 
of  the survey focused on demographic data of  the participants and experience of  using Canvas. Sec-
tion three contained statements regarding the factors used in the conceptual model. These statement 
questions were derived and validated from previous studies on eLearning success and adoption (Lin, 
2007; Mohammadi, 2015). Four items were used to measure the system quality variable; they included 
reliability, availability, ease of  use, and functionality. Information quality was measured through com-
prehension, accuracy, relevance, and ease of  access. Service quality measured the empathy, dependa-
bility, knowledge, resources, and response time of  the Canvas support staff.   

The students’ age was measured in years and grouped as follows: (Under 20), (20-29), (30-39) and (40 
and above). Gender was coded as 1 and 2 which represented male and female gender respectively. 
The values 1, 2 and 3 were used to measure how long a student has used Canvas where 1= less than 
1 year, 2= 1-2 years and 3= over 2 years. A five-point Likert scale ranging from strongly agree (1) to 
strongly disagree (5) was used to measure all six variables used in the model in Figure 1. A pilot test 
was performed among 21 students to ensure that there were no typo errors and that the measure-
ment instrument was easy to comprehend. Minor changes were made to the survey questions based 
on the feedback from the pilot test. 

An email was sent out to all undergraduate students of  the university that contained the link required 
to respond to the survey. The email also informed the students of  the research objectives stating that 
participation was completely voluntary. The responses were anonymous and confidential in order to 
protect student’s privacy. Also, the students could end the survey at any time or choose not to answer 
questions they were not comfortable with. 

A two-step approach was used to analyze the data obtained from the survey as suggested by Ander-
son and Gerbing (1988). SPSS statistics 21.0 and AMOS version 21.0 was used to analyze the data 
using structural equation modeling (SEM) technique. Reliability and validity of  the measurement 
model were tested via confirmatory factor analysis (CFA) and the hypothesis was tested using the 
structural model. 

DATA ANALYSIS 

DEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS 
Table 1 shows the characteristics of  the respondents. There were a total of  383 responses. After data 
screening, which involved the removal of  incomplete or unengaged responses, 366 valid responses 
remained. Of  the 366 responses, 44% were female while the remaining 56% were male. In terms of  
experience, of  using Canvas, the majority of  the respondents (77.1%) have used Canvas for over 1 
year while only 22.9% have used the application for less than a year. Almost half  the respondents 
(48.1%) were under 20 years of  age, 42.3% were between 21 and 29 years old, 5.5% were under 40 
but over 30 years of  age while 4.1% were above the age of  40. Thus 90.4% were under the age of  30. 
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Table 1. Respondents Demographic Data (n=366) 

DEMOGRAPHIC CHARACTERISTIC FREQUENCY PERCENT (%) 

GENDER 
FEMALE 161 44 

MALE 205 56 

EXPERIENCE 

UNDER 1 YEAR 84 22.9 

1-2 YEARS 147 40.2 

OVER 2 YEARS 135 36.9 

AGE 

 

 

 

UNDER 20 176 48.1 

21-29 155 42.3 

30-39 20 5.5 

ABOVE 40 15 4.1 

SCALE VALIDATION AND MEASUREMENT MODEL 
Table 2 shows the construct measurement items used in the survey as well as a summary of  the de-
scriptive analysis for each of  the variables employed by the research model. With the exception of  
service quality (ServQ), the analysis shows positive responses for all the constructs as their respective 
means are below the value of  2. To establish the internal reliability of  the variables used in the model, 
Cronbach’s alpha for the observed responses was measured. The values for Cronbach’s alpha were 
found to be over 0.8 which is good (George & Mallery, 2003) for all the constructs except AU and 
US, which were over 0.9 and is deemed as excellent according to George and Mallery (2003).  

To be consistent with similar studies, structural equation modeling was applied using a two-stage pro-
cess. Step 1, the measurement model, measures the hypothetical constructs based on the observed 
variables while step 2, the structural model, describes the relationships between the 6 constructs. The 
maximum-likelihood method was used to estimate the parameters of  the measurement model and 
then the goodness-of-fit test was carried out on the measurement model. To confirm a good fit be-
tween model and the corresponding data, two items (ServQ2, and IQ1) were removed from the ser-
vice quality and information quality constructs respectively. 

Table 2. Descriptive analysis of  the constructs 

CONSTRUCT MEAN SD CRONBACH’S 
ALPHA 

MEASUREMENT ITEMS 

System  
Quality (SQ) 

1.57 0.755 0.809 SQ1. Canvas is available most of  the 
time 

SQ2. Overall Canvas is highly reliable 
with minimal downtime 

SQ3. The response time of  Canvas is 
very good 

SQ4. Canvas is easy to use 
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CONSTRUCT MEAN SD CRONBACH’S 
ALPHA 

MEASUREMENT ITEMS 

Information 
Quality (IQ) 

1.76 0.991 0.893 IQ2. Overall, the information I get 
from Canvas is easy to understand 

IQ3. Overall, the information I get 
from Canvas is relevant for my studies 

IQ4. Overall the information within 
Canvas is secure  

Service Quali-
ty  

(ServQ) 

2.10 0.959 0.896 ServQ1. The Canvas support staff  
have the resources required to ensure 
Canvas is available and usable at all 
times 

ServQ3.Canvas support staff  gives me 
prompt service by responding quickly 
to my request for help 

ServQ4.The Canvas support staff  have 
the knowledge to support my requests 
when needed 

ServQ5.The Canvas support staff  
shows empathy towards me while re-
sponding to my requests 

User Satisfac-
tion (US) 

1.78 0.921 0.913 US1. I am satisfied with the functions 
of  Canvas 

US2. Canvas has eased the study pro-
cesses for me 

US3. I am generally satisfied using 
Canvas 

US4. I am satisfied with the support I 
get in using Canvas 

Behavioral 
Intention (BI) 

1.60 0.905 0.884 BI1. I intend to use Canvas frequently 
this semester 

BI2. I am willing to encourage other 
people to use Canvas  

BI3. I predict I will use Canvas fre-
quently in the coming semesters 

BI4. It is a good idea to use Canvas 

Actual Usage 
(AU) 

1.53 0.848 0.902 AU1. I use canvas frequently   

AU2. I use many of  the functions in 
Canvas 

 

Table 3 displays the recommended and actual measurement model values for the different fit indica-
tors as suggested by Hu and Bentler (1999), Kline (2015) and Hair, Black, Babin, Anderson, and 
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Tatham (2010). All indices are within the recommended values as shown in Table 3 indicating a good 
model fit. 

Table 3. Model Fit indices 
(CFI: Comparative fit index, GFI: Goodness-of-fit index, AGFI: Adjusted goodness-of-fit; RMSEA:  

Root mean square error of  approximation; RMSR: Root mean square residuals; NFI: Normed fit index.) 

FIT INDEX RECOMMENDED 
VALUE 

MEASUREMENT 
MODEL STRUCTURAL MODEL 

CFI >0.90 0.956 0.956 

GFI >0.90 0.907 0.907 

AGFI >0.80 0.877 0.879 

RMSEA <0.08 0.059 0.058 

RMSR <0.10 0.038 0.039 

NFI >0.90 0.924 0.923 

 

To evaluate the measures used in this study, validity tests were carried out on the constructs, conver-
gent validity and discriminant validity tests were implemented in order to validate the scales. To verify 
convergent validity, Hair et al. (2010) recommend 3 conditions that must be met: 1) a CR value of  
over 0.8, 2) an average variance extracted (AVE) should exceed 0.5, and 3) the AVE should be less 
than the corresponding CR. Table 4 shows that all the items measured have a CR value over 0.8, all 
the AVE values were found to be greater than 0.5, and finally, the AVE values were all found to be 
less than their corresponding CR values thus establishing convergent validity. 

Table 4. Composite Reliability, Convergent Validity, Discriminant Validity and  
Factor Correlation Matrix 

 

To assess discriminant validity, Hair et al. (2010) recommend that the ASV (average shared variance) 
and the MSV (maximum shared variance) should be lower than their corresponding AVE value; 
similarly, the square root of  the AVE must be higher than the correlation values (Bagozzi & Yi, 
1988). Table 4 also shows that discriminant validity conditions have been met for all the constructs 
based on these 3 conditions. As all the constructs have been tested for convergent validity and dis-
criminant validity, the next step in the data analysis was to evaluate the structural model by examining 
the research model and testing the hypothesis. 

 
CR AVE MSV ASV IQ SERVQ US BI SQ AU 

IQ 0.895 0.741 0.368 0.160 0.861 
     

SERVQ 0.898 0.689 0.349 0.090 0.168 0.830 
    

US 0.916 0.732 0.349 0.090 0.148 0.591 0.856 
   

BI 0.890 0.670 0.325 0.130 0.570 0.081 0.089 0.818 
  

SQ 0.818 0.531 0.368 0.140 0.607 0.169 0.161 0.469 0.728 
 

AU 0.906 0.828 0.078 0.05 0.227 0.143 0.236 0.280 0.225 0.910 
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HYPOTHESIS TESTING AND STRUCTURAL MODEL 
Table 3 (model fit indices) shows that the fit measures for the structural model are all within the rec-
ommended (Hair et al., 2010; Kline, 2015) values which indicate the data fits well with the model. 

 

Service Quality

Actual Usage
R2= 0.12

Behavioral 
Intention
R2= 0.35

User Satisfaction
R2= 0.35

Information 
Quality

System Quality

0.58***

.05

0.02

0.46***

0.20**

-.04

0.21***

0.27***

0.01

 
Figure 2: SEM analysis showing path coefficients, significance and R-square  

(Notes: *** indicates: p < 0.0001 and ** indicates: p < 0.01) 

In order to test the hypothesis and the structural model, confirmatory factor analysis was used to 
evaluate the path’s significance and strength. The strength of  the relationship between the exogenous 
and endogenous variables (R2) was also measured. Figure 2 and Table 5 show the findings from the 
confirmatory factor analysis.    

Table 5: Structural model and hypothesis testing  
(NS: non-significant relationship, S: a significant relationship) 

HYPOTHESIS PATH ESTIMATE P SIGNIFICANCE 

H1a US <--- SQ 0.075 0.446 NS 

H1b BI <--- SQ 0.257 0.004 S 

H2a US <--- IQ 0.02 0.759 NS 

H2b BI <--- IQ 0.399 *** S 

H3a US <--- ServQ 0.575 *** S 

H3b BI <--- ServQ -0.031 0.576 NS 

H4 BI <--- US 0.009 0.867 NS 

H5 AU <--- US 0.182 *** S 

H6 AU <--- BI 0.259 *** S 
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The path coefficients indicate that of  the 9 relationships tested, only 5 were found to be significant. 
H1b, H2b, H3a, H5, and H6 were all supported while there was no support for H1a, H2a, H3b, and 
H4. All the quality antecedents with the exception of  service quality significantly influenced behav-
ioral intentions of  students to use Canvas which is the exact reverse as observed in the relationship 
between user satisfaction and the quality antecedents, where only service quality was found to signifi-
cantly influence user satisfaction. User satisfaction was found to influence actual usage but was non-
significant in its relationship with behavioral intentions. The final relationship is between, behavioral 
intentions and actual usage and this was found to be significant.  

DISCUSSION 
This study uses the DeLone and McLean IS success model (Delone & McLean, 2003) to examine the 
success factors responsible for the acceptance of  Canvas, a learning management system, by students 
of  a Nigerian private university. In an attempt to explain the students’ acceptance of  Canvas, the 
model used six of  the factors: service quality, system quality, information quality, user satisfaction, 
behavioral intention, and actual usage. 

System Quality (SQ) was hypothesized to influence both behavioral intention (BI) to use Canvas and 
user satisfaction (US) of  Canvas. This is consistent with similar studies (Mohammadi, 2015; 
Ramayaha et al., 2010). The findings from this study only supported the relationship between SQ and 
BI where SQ was found to have a positive and significant influence on the students’ behavioral inten-
tion to use Canvas. This result indicates that students’ intention to use canvas is influenced by availa-
bility, reliability, response time, and design functionalities of  Canvas. The non-significant relationship 
between SQ and US indicates that student’s satisfaction is not based on the quality on the system, 
which is unexpected and contrary to prior studies (Lwoga, 2014; Mohammadi, 2015; Ramayaha, et al., 
2010). As most of  the students believe that the quality of  the Canvas application is good (mean of  
SQ=1.57), a possible explanation for the non-significant relationship might be the effect of  the in-
structors on students using Canvas. In the studied environment, all instructors must publish their 
courses on Canvas. The instructors have varying experience and perceptions about the Canvas appli-
cation, which results in different ways that they engage their students. And because each student can 
take up to four courses per semester (i.e., 4 different instructors) their responses with regards to user 
satisfaction might be affected. Another possible reason for the non-significant relationship is the fact 
that over 77% of  the students have used Canvas for more than one year. Their experience in using 
Canvas might indicate that other factors would be responsible for their satisfaction other than the 
system quality. 

The DeLone and McLean IS success model suggests that information quality (IQ) has an influence 
on both BI and US. In this study, the results show that IQ was statistically significant to BI which 
corroborates other studies (Ramayaha et al., 2010). This implies that the students find the infor-
mation they get from using Canvas is complete, accurate, easy to comprehend, and relevant to their 
studies. There was no support and evidence to show that a relationship exists between IQ and US. 
This is similar to the findings by Lwoga (2014). Lwoga attributed this to the students being unfamiliar 
with a newly introduced system. In this study, the non-significant relationship between IQ and US is 
probably due to the effect of  the instructors, as mentioned above, where the student’s responses 
might differ based on the type of  instructor they are basing their responses on.  

Service quality (ServQ) was proposed to significantly influence BI and US. Unlike IQ and SQ, 
ServQ’s relationship with US was found to be statistically significant while the relationship with BI 
was non-significant. In the relationship between ServQ and US, the positive influence of  the service 
quality on students’ satisfaction with using Canvas shows that the IT support (technical staff  
knowledge, empathy, and response) and the IT resources (internet access, computers, and server 
availability) are determinants of  user satisfaction. These findings are found to be consistent with oth-
er studies (Cheng, 2012; Li, Duan, Fu, & Alford, 2012; Ramayaha et al., 2010). On the other hand, 
ServQ was non-significant in its relationship with BI which is similar to the findings of  Lwoga 
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(2014). Lwoga attributed this to the participants’ moderate experience of  using the system, thus the 
need for technical support does not influence students behavioral intention. In this study, over 77% 
of  the student’s responses indicate usage of  the system for over 1 year and as such the findings in 
this study can be credited to the participating students’ experience. 

Like the DeLone and McLean IS success model (Delone & McLean, 2003) user satisfaction (US) was 
postulated to influence both actual usage (AU) and behavioral intention (BI). The findings in this 
study support the relationship between US and AU which means that the usage of  the Canvas is pos-
itively influenced by the students’ satisfaction of  using the application. This corroborates the findings 
by Mohammadi (2015) and Lwoga (2014). Surprisingly there was no support for the relationship be-
tween US and BI. This indicates that there is no association between student’s satisfaction and their 
behavioral intention to use Canvas. This is contrary to prior studies (Chang, 2013; Islam, 2012; 
Mohammadi, 2015), and the reason for the non-significant relationship might be attributed to the 
mandatory use of  Canvas by all students.  

Prior acceptance models have shown that Behavioral intention (BI) translates to actual usage (AU). 
The technology acceptance model (Davis, 1989), the theory of  planned behavior (Ajzen, 1985), the 
unified theory of  acceptance and use of  technology (Venkatesh et al., 2003), as well as the DeLone 
and McLean IS success model (Delone & McLean, 2003) were built on the premise that behavioral 
intention results in actual behavior. The findings in this study are consistent with the mentioned the-
ories as well as other studies in the context of  eLearning (Mohammadi, 2015; Olatunbosun, Olusoga, 
& Samuel, 2015; Raman, Don, Khalid, & Rizuan, 2014). 

CONCLUSION 
There is a lack of  literature pertaining to students’ attitude towards the adoption of  eLearning tech-
nologies in Nigeria. This is partly due to the fact that a majority of  the higher education institutions 
have not yet implemented any form of  eLearning systems. The need to understand the variables that 
will enable the adoption of  eLearning by students is therefore very important as it will guide institu-
tions willing to implement the use of  eLearning technologies for instruction. 

The results from this study have shown that out of  the nine proposed relationships; only 5 were sup-
ported as shown in Table 5. The relationship between software quality and information quality on 
behavioral intention was significant. Similarly, the effect of  service quality on user satisfaction was 
statistically significant. And finally, user satisfaction and behavioral intentions on actual usage were 
also significant hence the 5 hypotheses were all supported. 

Information quality was found to have the strongest influence on the behavioral intention of  stu-
dents to use Canvas followed by the system quality. Higher education administrators and educators 
should ensure that the eLearning system is reliable, easy to use, and always available. The administra-
tors should also ensure that instructors are trained on how to use the system effectively for teaching 
so as to ensure that the information/resources placed on the system are relevant, comprehensible 
and accurate. Service quality had an effect on students’ behavioral intentions; this is possibly due to 
the fact that most of  the students are well acquainted with the system. Thus there should be adequate 
training on using the system and increased support of  the eLearning system, especially for novice 
users. 

In the relationship between the quality antecedents and user satisfaction, only service quality was 
found to influence user satisfaction also user satisfaction had no influence on the behavioral inten-
tion of  students’ actual usage of  Canvas. This showed that the system quality and information quality 
were not responsible for students’ satisfaction in using Canvas. User satisfaction, in this study, cap-
tures the students’ perception of  being content in using the system. Thus the service quality has an 
impact on the students’ satisfaction. The quality of  the information was non-significant to user satis-
faction and significant to behavioral intentions probably due to the fact that students had no choice 
on whether to use the system or not, in a mandatory setting the information quality should, there-
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fore, be relevant to the learning outcomes of  the course. While the students’ response to system 
quality showed that the system was of  good quality, it still was not enough to influence user satisfac-
tion. This is possibly because the use of  the system was to fulfill learning outcomes as opposed to 
hedonic reasons. Behavioral intention and user satisfaction were both statistically significant in their 
relationship to actual usage though behavioral intention had a stronger effect when compared to user 
satisfaction. 

RESEARCH AND PRACTICE IMPLICATIONS 
Developed countries are proficient in the application of  technology in the classroom as prior studies 
have directed the efforts required to enhance eLearning in these countries. Meanwhile, developing 
countries are still playing catch up. In countries like Nigeria, the majority of  higher education institu-
tions has not yet implemented technology usage in the classroom. The presence of  cultural differ-
ences between developed and developing countries means that the factors that contribute to the use 
of  eLearning applications must be investigated.  

There have been limited studies, carried out in Nigeria and perhaps Africa as a whole, that have tried 
to understand how the quality of  an application contributes to the use of  a system especially in the 
context of  eLearning. This study examines the quality antecedents of  technology, i.e., system, infor-
mation and service quality, and their relationship with behavioral intention and actual usage of  Can-
vas learning management system. The findings from this study have substantial practical and theoret-
ical implications with regards to the adoption of  eLearning in developing countries, especially in Ni-
geria. 

The significant levels of  each variable used in this research help to guide Nigerian university adminis-
trators and educators on the determinants to place emphasis on when implementing eLearning in 
their institutions. For example, administrators can arrange workshops to assist instructors on the best 
practices in designing course structure and content so as to improve students learning outcomes and 
participation by using the eLearning system. The universities should also ensure that the applications 
they implement are easy to use, reliable, and provide the relevant information to aid the students 
learning process. There should also be adequate support and training not just for instructors but also 
for students which will improve the adoption of  eLearning by the students. While several implica-
tions were identified by the findings of  this study, there are also some limitations, as discussed in the 
subsequent section. 

In theory, the Delone and McLean IS success model, when applied to eLearning systems in a manda-
tory setting, has shown that user satisfaction is not a determinant of  behavioral intention. Also, the 
system and information quality attributes do not determine the student’s satisfaction of  using the 
system. Service quality has no impact on the behavioral intention of  students to use the eLearning 
system, especially for experienced users. 

LIMITATIONS OF STUDY AND FUTURE WORKS 
The student sample used in this study was selected from a small private university in Nigeria whose 
teaching style is based on the American curriculum, thus the findings from this study should not be 
generalized to reflect the eLearning adoption by the entire student population in Nigeria. Future re-
search, therefore, should focus on a wider scope to include public universities and moderators such 
as culture, gender, and socio-economic factors, in order to form a model that is generally more appli-
cable. Also, this study focuses only on a specific eLearning technology, i.e., a learning management 
system (LMS); hence students’ perceptions might be different when adopting other eLearning tech-
nologies such as Moodle and Blackboard.   

The context of  this study was in a mandatory setting, which was believed to affect some of  the hy-
pothesized relationships. To really understand student’s perception of eLearning tools future research 
should consider students perception to adopt eLearning in a context were usage is voluntary. This 
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study was conducted using quantitative methods which employed the use of  an online survey to 
gather responses. These responses are limited by the students’ ability to reliably remember their per-
ceptions towards the use of  Canvas as well as their willingness to sincerely self-report. The use of  a 
mixed method in future studies could provide more insights on the students’ adoption of  eLearning 
applications.  

The study also omitted the net benefits construct as proposed by DeLone and McLean (2003) which 
would have been adapted to capture the benefits of  eLearning to the students. Future research 
should consider the inclusion of  this important success factor. Finally, this study concentrated on the 
adoption of  eLearning by students without any consideration to instructors input into Canvas or 
their adoption to the eLearning system. eLearning applications, like Canvas LMS, are heavily depend-
ent on the usage and input by the instructors. Future research could investigate the factors that influ-
ence instructors’ behavioral intentions to use eLearning applications and also the effect that the in-
structors have on students’ adoption of  eLearning. 
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APPENDIX 

SURVEY INSTRUMENT 

Section A: Demographic Information 
What is your age?  

What is your gender? (Options = male or female) 

How long have you used Canvas? (Options = less than 1 year, 1-2 years or over 2 years) 

Please select the appropriate response to indicate your level of  agreement or disagreement with your perception of the use 
of  Canvas in the American University of  Nigeria. Where 1 = strongly agree, 2 = moderately agree, 3 = neutral 
(neither disagree nor agree), 4 = moderately disagree, and 5 = strongly disagree. 

Section B: Student’s Perception of  eLearning Systems 
System Quality Strongly 

Agree 
Moderately 
Agree 

Neutral Moderately 
Disagree 

Strongly 
Disagree 

Canvas is available most of  the 
time 

     

Overall Canvas is highly reliable 
with minimal downtime 

     

The response time of  Canvas is 
very good 

     

Canvas is easy to use      

 

Information Quality 

 

Strongly 
Agree 

Moderately 
Agree 

Neutral Moderately 
Disagree 

Strongly 
Disagree 

Overall, the information I get from 
Canvas is complete and accurate 

     

Overall, the information I get from 
Canvas is easy to understand 

     

Overall, the information I get from 
Canvas is relevant for my studies 

     

Overall the information within Can-
vas is secure 

     

 

Service Quality Strongly 
Agree 

Moderately 
Agree 

Neutral Moderately 
Disagree 

Strongly 
Disagree 

The Canvas support staff  have the 
resources required to ensure Canvas 
is available and usable at all times 

     

Canvas is dependable      
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Canvas support staff  gives me 
prompt service by responding 
quickly to my request for help 

     

The Canvas support staff  have the 
knowledge to support my requests 
when needed 

     

The Canvas support staff  shows 
empathy towards me while respond-
ing to my requests 

     

 

Behavioral Intention 

 

Strongly 
Agree 

Moderately 
Agree 

Neutral Moderately 
Disagree 

Strongly 
Disagree 

I intend to use Canvas frequently 
this semester 

     

I am willing to encourage other 
people to use Canvas  

     

I predict I will use Canvas frequent-
ly in the coming semesters 

     

It is a good idea to use Canvas      

 

User Satisfaction Strongly 
Agree 

Moderately 
Agree 

Neutral Moderately 
Disagree 

Strongly 
Disagree 

I am satisfied with the functions of  
Canvas 

     

Canvas has eased the study process-
es for me 

     

I am generally satisfied using Can-
vas 

     

I am satisfied with the support I get 
in using Canvas 

     

 

Actual Usage 

 

Strongly 
Agree 

Moderately 
Agree 

Neutral Moderately 
Disagree 

Strongly 
Disagree 

I use canvas frequently        

I use many of  the functions in Can-
vas 
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