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Abstract 
 
Effective alignment between IT and institutional activities has to be created to improve 
performance in the university service delivery. A specific IT-Institutional Alignment Model 
(ITIAM) with practices for improving institutional performance was earlier suggested. This 
study aims to evaluate the earlier developed model and provide an outline of the evaluation 
outcomes. Using a seven-evaluation criteria framework, 11 case study institutions from 
Rwanda were explored. Data from questionnaires and in-depth interviews were analyzed to 
understand the model relevance and acceptability level. Findings indicated a high degree of the 
model relevance to support in creating IT alignment with university services. Likewise, the 
evaluation showed a high degree of model acceptability per all the seven evaluation criteria. 
Version 2 of this model was proposed based on the stakeholders’ opinions. Practical evaluation 
of the ITIAM model along with a real-time IT system implementation in university services is 
left for further endeavors of this research. 
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1. Introduction 
 
Today in many universities, information technology (IT) is playing an important role to 
improve performance in teaching, learning, research, and administration processes. Likewise, 
the alignment of IT with the business services has become one of the top managerial concerns 
for the IT managers and Chief Information Officers (Kappelman, McLean, Luftman, & 
Johnson, 2013). Within a higher education setting, the university acquired IT systems, and the 
institutional context (structure, culture, vision, strategies, and processes) have to be aligned to 
get value from IT investments (Brown & Motjolopane, 2005) and thereafter, perceive 
innovation in service delivery. The more this alignment becomes important to ensure 
institutional performance through the adoption and use of information technologies, the more 
important it is to support the creation and maintaining of a high degree of IT-institutional 



alignment with smart and well-defined alignment practices. Many organizations, established 
IT governance practices to enable the alignment of IT with institutional activities (De Haes & 
van Grembergen, 2009). Higher education institutions, for example, have opted to use some IT 
governance and alignment models to ensure that IT sustains the university goals of improving 
quality education through innovation in service delivery. 
 
In the current literature, several models and frameworks have been proposed for guiding the 
implementation of IT in educational services and processes (Fallshaw, 2000; Graham, 
Woodfield, & Harrison, 2013; Kashorda & Waema, 2011; Machado, 2007; Stensaker, 
Maassen, Borgan, Oftebro, & Karseth, 2007).  These artefacts propose an outline of some 
practices that enable the alignment of IT with the university teaching and learning, research, 
management and administration. In their suggested framework, (AAU, 2000), the Association 
of African Universities recommended the key areas which can be assessed along with the 
institutional capacity to use ICT in education services. 
 
Similarly, the current advances in technology are likely to increase their applications radically 
in supporting educational activities. Therefore, it becomes essential to empirically propose 
relevant practices that can be instrumented in a specific model for aligning new IT systems 
with university services. Besides, once developed, an artefact (model) has to be evaluated 
(Sonnenberg & vom Brocke, 2012) to ensure that its constructs (practices) are aligned with a 
particular institution. Likewise, this evaluation of models aims to highlight the extent to which 
it can add value to the implementation of information technologies in the university services, 
while also improving the overall institutional performance. 
 
Context wise, the Government of Rwanda, through its vision 2020, recognise the importance 
of IT integration in all education levels and mostly in higher education institutions 
(MINECOFIN, 2000). More particularly in the SMART Rwanda Master Plan (Republic of 
Rwanda, 2015b), the innovation initiatives to support E-learning systems implementation, 
research support and the management of the university’s internal processes through the use of 
ICT are highly encouraged. Also, several policies and strategies at national and institutional 
levels are currently in place to be used as references to develop specific models and strategies 
for ICT integration in higher education (Byungura, Hansson, Kamuzinzi, & Karunaratne, 2016; 
Republic of Rwanda, 2015a). However, models and frameworks for aligning IT with higher 
education services need to be put in place and the evaluation for their relevance within a 
particular institution has to be conducted to ensure their positive contribution to the institutional 
performance. 
 
After realising that there was no contextual model with the alignment practices to support the 
creation and maintaining a fit between IT and higher education institutions in Rwanda, a study 
has been earlier conducted for this purpose. In that study a specific IT-institutional alignment 
model (ITIAM) has been proposed with a set of alignment practices for planning, coordinating 
and implementing information technologies in teaching, learning, research and education 
management within a Rwandan higher education context (Byungura & Hansson, 2019). A 
detailed description is provided in the next section of this paper. Therefore, this study is a 
follow up of the ongoing overall research work. Afterwards, this study aims to evaluate the 
earlier proposed IT-institutional alignment model and provide an outline of the evaluation 
outcomes. This evaluation is undertaken in the context of a developing country context, where 
universities and other institutions related to education and ICT in Rwanda are considered as 
case studies. 
 



Hence, the rest of this paper is organized as follow. The first section is about the introduction 
and background of this study. The second section presents the previous work connected to this 
study. The third section of this paper presents the methodology used including the artefact 
evaluation criteria which served as the basis for this study as a conceptual framework. In the 
same section a study sample, data collection and analysis processes are also described in detail. 
The fourth section discusses the study results and is then followed by the conclusion and 
suggestion for further research. 
 

2. Background and previous related work 
 

Any degree of alignment between IT and the university services is achieved through a set of 
practices undertaken throughout the institutional units. A prior study of this research work has 
been limited to testing, developing and proposing the IT-institutional alignment model 
(ITIAM). This model contains a good number of alignment practices that, once well executed, 
can contribute positively on the institutional performance through the use of IT tools in 
teaching, learning, research, management and administration (Byungura & Hansson, 2019). 
Prior to proposing this ITIAM model, in the form of an artefact, studies on exploring the real 
context environment have been undertaken to understand how IT has been integrated into 
higher education institutional activities. Besides, the associated challenges related to IT 
adoption and diffusion across university services were further investigated and reported.  
 
The process of developing the ITIAM model involved an extensive exploration and analysis of 
the higher education contexts in Rwanda and other countries from a developing world. 
Similarly, the literature related to ICT in education was explored as well to grasp an in-depth 
knowledge about the current practices related to IT integration into the university processes. In 
a search for understanding the real context of higher education in Rwanda and how IT is 
integrated, a study was conducted first on existing IT related policies in place to support the 
integration of ICT in education (Byungura, Hansson, Kamuzinzi, et al., 2016). After that, 
further studies were conducted based on some IT systems under implementation at the 
University of Rwanda (UR).  
 
For teaching and learning activities, Moodle, an online learning management system was used 
as an IT system case that was under upgrading to improve teaching and learning with 
technology (Byungura, Hansson, Mazimpaka, & Thashmee, 2016). One study, for example, 
explored the teacher adoption and use of e-learning system at the University of Rwanda. 
Another study was conducted on SciPro, an IT support system for thesis process that supports 
the research supervision by facilitating the communication between supervisors and students 
and easy access to online research resources (Byungura, Hansson, & Thashmee, 2015). A 
computer-based management information system (CBMIS) is another integrated IT support 
system that was being under implementation at UR and a study was carried out to investigate 
its complexity and stage of diffusion in managerial and administrative units of the university. 
All these studies were considering the users of these IT systems under implementation, mainly 
teachers, students, administrators and IT personnel. 
 
Overall, some practices, perceptions and challenges related to the integration of the above-
mentioned IT systems were identified. The later formed a frame of reference to explore, 
propose, and categorize the relevant alignment practices for an effective IT integration into a 
higher education institution. Preliminary results from the previous studies under the design 
science research indicated that the practices for aligning IT with higher education institutions 
are categorized from both technical and non-technical dimensions (Byungura, Hansson, 



Kamuzinzi, & Olsson, 2019). Afterwards, the identified alignment practices within a higher 
education context were then outlined and categorized into six main categories of IT alignment 
maturity to form a frame of reference for IT-institutional alignment practices. The classification 
of the identified alignment practices was done by referring to the Luftman’s method with 
criteria for assessing the IT-business alignment (Luftman, 2003). Therefore, the six categories 
of alignment practices were: (1) Communication, (2) Structure/Governance, (3) 
Competence/Value measurement, (4) Technology Scope, (5) Skills, and (6) Partnership 
(Byungura et al., 2019). 

• Communication category: This includes the alignment practices related to how 
knowledge on IT-related resources can be shared across the university, and the later can 
improve a degree of understanding between IT, managers and faculty staff for a 
common university goal. The university also has to create and enable easy access to 
digital learning resources by students through effective computer-based 
communication channels. Moreover, the awareness of university ICT related policies 
and master plans has to be created at all levels of institutional units. Hence, under this 
category, seven alignment practices related to ensuring ongoing knowledge sharing 
across the university have been identified. 

• Structure/Governance category: This category includes the alignment practices that are 
related to ensuring that proper management mechanisms, coordination and the 
governance of the university's IT projects are established at each concerned unit. 
Similarly, this involves also the practices that ensure that there is a clear structure 
among the institutional units and centres, and appropriate expertise for IT governance 
is in place. The earlier study by Byungura and Hansson (2019) proposed ten alignment 
practices under the structure/governance category. 

• Competence/Value Measurement category: Several universities mostly in developing 
countries invest a lot for acquiring IT equipment but fail to demonstrate the IT value 
addition in service delivery. Hence the metrics practices aiming at measuring the value 
for IT in terms of contribution to the university’s service innovation are imperative. 
Thus, the competence/value measurement category includes those alignment practices 
that involve the creation and metrics for evaluating the university’s IT expenditure, IT 
training, and the student per computer ratio. Likewise, this category consists of the 
alignment practices related to assessing how IT-related policies are enforced on the one 
hand and then how people, the institutional structure, and ICT infrastructure are linked 
in harmony for a common university goal.  

• Technology scope category: The most technical aspects of IT-institutional alignment 
are found under this category. The latter includes the alignment practices associated 
with ensuring that the standard IT systems are in place across the university units. 
Accordingly, it involves the practices related to the provision of technical support to 
the administrative staff, faculty and students. Lastly, this category includes those 
practices related to the establishment of reliable and easy access to internet 
technologies, and enough data bandwidth to support teaching, learning, research and 
other administrative processes. 

• Skills category: As the acquired technology has to be adopted and used by the university 
community, this skills category caters for alignment practices relates to developing and 
acquiring relevant IT skills and competencies for a practical university IT 
implementation. Additionally, this category involves the practices aiming at creating 
strategies for retaining the acquired IT knowledge and expertise and creating an 
environment for IT knowledge sharing among staff and the rest of the university 
community. 



• Partnership category: This last category involves the alignment practices related to 
establishing, the external partnership in terms of IT knowledge exchange, IT funding, 
and IT outsourcing. Likewise, it comprises as well the practices related to securing 
Government support in terms of IT equipment that support in teaching, learning and 
research activities. On the other hand, this category includes the alignment practices 
that ensure that the internal university units from administration, pedagogy and IT are 
partnered in harmony to support the overall institutional mission of improving quality 
of education through the integration of information technologies.  

 
As a connected ongoing research work, another sub-study was undertaken on these earlier 
identified IT-institutional alignment practices to understand the extent to which they can 
influence on the higher education institutional performance. With these alignment practices 
aiming at effectively integrating IT in the university services, the assumption was that, once 
well executed; they can contribute to improving the university performance. This study on the 
relationship with the IT alignment practices and institutional performance proposed a model 
with relevant practices that positively influence the university performance within a Rwandan 
higher education context (Byungura & Hansson, 2019). The hypotheses developed under this 
study were tested by referring to some higher education institutional performance indicators 
adopted from the existing related literature (De Boer, Ender, & Leisyte, 2007; Lindsay, 1982; 
Xiaocheng, 2010; Youssef & Dahmani, 2008). 
 
 
The whole process of these prior studies was guided by the design science research (DSR) 
approach and its guidelines (Hevner & Chatterjee, 2010; Johannesson & Perjons, 2012; 
Vaishnavi & Kuechler, 2007). Hence, the activities under the design science approach are 
summarized as (1) explicate the problem, (2) requirements definition and suggestion of the 
artefact, (3) design and development of the artefact, (4) demonstrate the artefact and then (5) 
evaluate the artefact. Therefore, the forth first activities of DSR resulted in proposing the IT-
Institutional Alignment Model (ITIAM) which as presented in Figure 1. 
 



 
Figure 1. IT-Institutional Alignment Model for higher educational institutional performance (Version 
1) 

As presented in the figure below, the ITIAM model contains, in total, 44 alignment practices 
that are tested and confirmed to have a positive influence on university performance. The 
proposed alignment practices can be understood from both technical and non-technical 
dimensions. This two-sided categorization of the alignment practices entails that technology 
per se is not enough, but there has to be an environment conducive for the university 
community to adoption and use it. In addition, this ITIAM model can serve as a reference to 
ensure that a particular university has attained a particular increased degree of E-readiness 
through the improvement of the implementation and application of ICT in research, in teaching 
and learning, in administration and management, and academic information services (AAU, 
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2000). Thus, for an increased ICT maturity in universities, there has to be effective alignment 
between the above areas of ICT interventions to improve the university performance. 
 

3. Methodology for the model evaluation process 
 

The artefact evaluation process provides some feedback for quality assurance and further 
improvements when required. As earlier posited by several researchers, the evaluation of an 
artefact is the most critical phase to ensure its quality and utility in the organization it intends 
to support (Hevner & Chatterjee, 2010; Hevner, March, Park, & Ram, 2004). Strategies for 
evaluation in DSR were categorized in two dimensions namely, (1) naturalistic and artificial, 
and (2) ex-post and ex-ante (Johannesson & Perjons, 2014; Venable, Pries-Heje, & Baskerville, 
2012). While naturalistic evaluation investigates the performance of an artefact in its real 
context by reflecting all complexities of the individual practices in an organization, artificial 
evaluation, on the contrary, is carried out outside the real-world environment and distinctly 
from the real users and real problems. On the other side, Ex ante evaluation assesses a not yet 
instantiated and or not yet completely developed artefact while Ex post evaluation assesses an 
artefact which is deployed and being used in an organization (Johannesson & Perjons, 2014; 
Pries-Heje, Baskerville, & Venable, 2008). Therefore, the selected artefact evaluation criteria 
determine the types of evaluation methods to be applied in this process.  
 
As the aim of artefact development is to provide a complete or partial solution to real-life 
problems (Hevner et al., 2004; Johannesson & Perjons, 2012; Peffers, Tuunanen, 
Rothenberger, & Chatterjee, 2007), the evaluation of such an artefact has to be carried out 
within a particular environment. The literature related to information systems design science 
proposed several typologies of evaluation criteria (March & Smith, 1995; Prat, Comyn-
Wattiau, & Akoka, 2014) and artefact evaluation methods (Hevner et al., 2004; Sonnenberg & 
vom Brocke, 2012). Additionally, with the DSR, the evaluation of artefact can use several 
techniques for collecting data such as case studies, experiments or simulations (Hevner et al., 
2004). The choice of an evaluation approach depends on many factors such as timeline, 
research environment (context), evaluation criteria, type of evaluation and the type of artefact.  
 
Moreover, the evaluation methods can be either theoretical, practical or a combination of both 
(Hevner et al., 2004; Kothari, 2004; Lincoln & Guba, 1985). According to those scholars, 
theoretical evaluation methods of an artefact can be like observations and descriptions. They 
mostly use qualitative approaches such as case studies and scenario analysis to gather some 
information on the artefact being exposed to the users. These methods are more useful for text-
based analyses of the artefact in the form of a method, model or instantiation. On the other 
hand, practical evaluation methods include, for example, controlled experiments, simulations, 
testing, structural and functional analyses. In most situations, quantitative techniques are 
applied in practical evaluation. However, practical evaluation methods require much time and 
a lot of resources as a researcher has to implement an artefact in a real-world organization. For 
example, in this current study, the research process has to implement ITIAM model along with 
a real IT system implementation in teaching, learning, research or education management at 
within a particular Rwandan university. 
 
Therefore, a theoretical evaluation method is more effective for evaluating texts and word-
based information such as concepts, methodologies, models, frameworks, and definitions 
(Hevner & Chatterjee, 2010; Kothari, 2004). The aim is to get insights and feedback regarding 
the research participants’ interpretation and further suggestions for improving the artefact. Due 
to the type of this research and with the time limitation, a theoretical evaluation method has 



been used to evaluate the proposed IT-Institutional alignment model from the Rwandan higher 
education perspective. Hence, the latter is considered as the real-world environment for this 
study.  
 
As described above, the evaluation of artefact concerns the elaboration of specific criteria and 
the assessment of the artefact alignment with the earlier set criteria (Herselman & Botha, 2015). 
Therefore, for an effective evaluation of artefacts, there has to be a set of criteria that may serve 
as a reference during the artefact evaluation process. With reference to the hierarchy of the IS 
artefact evaluation criteria proposed by Prat et al. (2014) and the criteria prosed by Hevner et 
al. (2004), seven evaluation criteria were selected to guide the evaluation of ITIAM model. 
These criteria are the model clarity, understandability, completeness, ease of use, usefulness, 
consistency with the organization (focus), and capability to be implemented (learning 
capability). Hence, both questionnaires and interview questions were designed based on the 
above information systems evaluation criteria. 
 

3.1. Approach and process for data collection 
 
Hence, a case study approach (Denscombe, 2010; Yin, 2014), an empirical investigation that 
explores a phenomenon within its real-world setting, was adopted to collect data for evaluating 
the earlier developed ITIAM Model (Figure 1). Case studies allow a researcher to collect 
relevant data from multiple sources of evidence (Denscombe, 2014; Myers, 2009; Yin, 2014). 
Hence, questionnaires were designed with closed and open-ended questions, for the 
participants to provide comments, opinions, and more perceptions on the ITIAM Model. 
Afterwards, in-depth semi-structured interviews were conducted to a selected purposive 
sample of participants to get more insights and opinions about the suggested ITIAM model. 
Moreover, interviews were opted to allow the provision of more views about the ITIAM model 
vis-à-vis the set evaluation criteria in terms of its relevance and acceptability in the case study 
institutions. 
 
In total, 11 case study institutions were selected from the universities and public organizations 
from Rwanda to take part in this model evaluation study. All these institutions were involved 
in earlier study 7 in connection to this study 8 (Byungura & Hansson, 2019). Among the sample 
case study institutions, 7 were higher education institutions while 4 were the public 
organizations in charge of ICT on one side, and educational planning and implementation at 
the national level on the other hand. Besides, these institutions employ highly experienced IT 
personnel, and more especially they have specific units of IT Governance which ensures a daily 
smooth implementation and management of different IT tools in service delivery. Hence, the 
selected respondents have been regarded as the important sources of input for evaluation of the 
ITIAM model and thus, the main reason for selecting these institutions as case studies for this 
evaluation. 
 
For questionnaires, a five-point Likert scale was used to rank each adopted model evaluation 
criteria and understand the attributed degree of the model relevance. These scales include: “1” 
Strongly Disagree, “2” Disagree, “3” Not Sure, “4” Agree, and “5” Strongly agree (Kothari, 
2004). Then, respondents were asked to report the extent to which they agree on each criterion 
of the model evaluation. The adopted model evaluation dimensions for this study were the 
environment and structure (Hevner et al., 2004; March & Smith, 1995; Prat et al., 2014). The 
environment dimension consists of criteria such as  usefulness, ease of use, understandability, 
the capability to be implemented, and fitness with the organization (Hevner et al., 2004). 



Likewise, the structure dimension focused mainly on the clarity and completeness of the model 
(March & Smith, 1995). 
 
In total, 56 respondents answered successfully to the survey questionnaires for this study. 
Among them, 39% were IT specialists, 32% Managerial and Administrative staff, and 29% 
Academic staff. Further on, 8 respondents accepted to participate in in-depth interviews, 
including 2 academic staff, 4 IT specialists and 2 managerial staff. The data collection was 
undertaken between October 2018 and February 2019. A detailed summary of respondents’ 
categories for this evaluation study is provided in figure 2. 
 

 
Figure 2. Respondents categories in percentages 

 
3.2. Data processing and analysis 

 
Later on, the collected data were cautiously processed and analyzed to answer the research 
question. Descriptive data analysis was performed using Microsoft Excel Tool on the collected 
quantitative data. This analysis aimed at understanding respondents’ perceptions about the 
ITIAM model in terms of its quality and relevance as per the applied evaluation criteria. Then, 
the same analysis was also performed to understand the overall degree of model acceptability. 
Moreover, a comparative analysis of the degree of the model fitness was performed by 
considering the proposed evaluation criteria and the respondents’ groups.   
 
Afterwards, exploratory data analysis was undertaken to understand the model’s areas of 
improvement based on respondents’ views. Findings under this analysis assisted in adjusting 
the design of ITIAM model to improve its acceptability and fitness within the Rwandan higher 
education context. 

 
4. Results and discussion 

 
What follows is a summary of the results of this study after evaluating the earlier developed 
IT-Institutional Alignment Model (ITIAM). 
 

4.1. Perceptions about the ITIAM model quality per evaluation criteria 
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As presented in figure 3, the findings from study 8 indicated that respondents perceived the 
model to adequately meet the 7 evaluation criteria used in this research at a high level. This 
suggestion means that for all the evaluation criteria, respondents agreed that the model is 
acceptable with considerable ratings between 83,93% and 96,43% degree of agreement. 
 

 
Figure 3. Respondents' perceptions about the ITIAM Model 

More particularly, the model was perceived to have a focus on higher education context, for 
which it was designed to support, with the highest level of agreement at 96,43%. Similarly, the 
evaluated model was perceived by respondents as a useful tool for aligning IT with university 
services, with 94,64% degree of agreement.  
 
On the other hand, the perceptions related to the model’s clarity, understandability, 
completeness, ease of use, and capability to be implemented left some recommendations to be 
considered for improving the model relevance within a practical evaluation environment, at 
least in the case study institutions. The reason is that for those five artefact evaluation criteria 
mentioned, a considerable number of respondents was undecided and disagree with these 
criteria in line with the proposed model. 
 

 
Figure 4. Overall ITIAM Model acceptability by evaluation criteria  

Overall, for the model relevance in terms of the criteria used for this study, findings indicate 
that those rated at less than 90 % (See figure 4) entail that the ITIAM model needs to be 
improved to some extents for its contextual fit. Hence, the model’s degree of understandability, 
completeness, ease of use, clarity and its capability to be implemented in higher education 
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institutions need to be increased to ensure it adds value to the institutional performance through 
the implementation of IT systems. Accordingly, proposals for the model improvement, which 
have been extracted from the interview data, are mainly related to these 5 evaluation criteria 
(Clarity, Understandability, Completeness, Ease of Use, and Capability to be implemented) 
which are less than 90 % as presented in figure 4. Therefore, this information and the interview 
data enabled in finetuning the ITIAM model which further resulted in version 2 of the model 
(Figure 6) after this evaluation process. 
  

4.2. Comparison of the model relevance per respondents’ categories 
 
In this study, a comparative analysis of the model relevance among the three categories of 
respondents, namely, IT specialists, Administrative and Managerial staff, and Academic staff 
has been conducted. Likewise, the results for this comparative analysis are also summarized in 
figure 29. 
 

 

 

 
Figure 5. Comparison of the model relevance among staff categories 

Clarity of the model: Findings from the comparative data analysis indicated a slightly low 
variation of around 5,6% between managerial & administrative staff and IT specialists when it 
comes to their agreement about the clarity of the ITIAM model. Moreover, there was a 
substantial variation of the degree of agreement (27,3%) for the academic staff bout the clarity 
of the ITIAM model compared to the other respondents’ categories. A detail of this variation 
of the agreement scales for each respondent’s category is reported in figure 5. Furthermore, 
concerns expressed in the interviews in related to the clarity of the model were addressed when 
redesigning the version 2 of the ITIAM model (Figure 6).  
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Understandability of the model: For the model to be relevant in the context it intends to support, 
the users have to understand it effortlessly. Therefore, findings showed that the ITIAM model’s 
degree of understandability was not at a preferred level for IT specialists (75%) and academic 
staff (77,3%), with a small variation of the ratings (2,3%) among these two categories. Hence, 
this implies that the ITIAM model looks almost similar for IT specialists and academic staff in 
terms of its understandability. Also, strategies for increasing the degree of understanding of the 
proposed model have to be established to improve its value of guiding IT integration in the 
university services. On the other hand, the administrative and managerial staff agreed that the 
ITIAM model is highly understandable (100%) with a significant level of variation compared 
to IT specialists (25%) and academic staff (22,7%) respectively. These results imply that 
respondents from managerial and administrative staff have a sound and complete 
understanding of the alignment practices proposed in the ITIAM model, compared to 
respondents from other categories. Likewise, the same findings propagate a need for 
redesigning the ITIAM model to increase its level of understanding for IT specialists and 
Academic staff. 
 
Completeness of the model: Findings indicated a small variation in the level of agreement about 
the completeness of the ITIAM model between IT specialists and academic staff. The variation 
of the ratings related to the model completeness was at 4% between the above mentioned two 
categories. Moreover, it was also noticed that for IT specialists and managerial & 
administrative staff, this variation increased radically to 13,3%. The same trend was also 
observed between IT managerial & administrative staff and the academic staff with an 
increased degree of variation at 17,2%. Therefore, these facts suggest that respondents from 
managerial and administrative category expressed a high degree of agreement about the model 
completeness in terms of its proposed alignment practices, compared to respondents from 
academic staff and IT specialists.  
 
Ease of using the model: Ideally, to perceive its value in the institution, a model has to be easily 
used by staff at the maximum possible. Hence, the variation of the degree of ease of using the 
ITIAM model was relatively small at 5,6% between respondents’ staff from IT positions on 
one side, and respondents from the administrative and managerial staff. In addition, both these 
two categories of staff perceived that the model is easy to use with a high degree of agreement. 
Conversely, the variation in terms of respondents’ degree of agreement increased to 27,3% and 
21,7% for IT specialists, and managerial & administrative staff, correspondingly with the 
academic staff. Therefore, these findings postulate that IT specialists, managers and 
administrative staff at the university are more confident compared to the faculty staff on how 
easy to use the proposed ITIAM model.  
 
Usefulness of the model: Findings related to this evaluation criteria showed that there was 
somewhat a small variation of 9,1% between respondents from academic staff and other 
categories concerning the usefulness of the ITIAM model to support the integration of IT in 
the university services. No variation was noticed between IT specialists, administrators, and 
managerial staff. Overall, all these three categories strongly agreed that the proposed ITIAM 
model is useful with more than 90% degree of agreement. Therefore, this suggests that once 
well understood and clear to the users, the ITIAM model can be helpful for universities in 
Rwanda as a tool for guiding the integration and use of information technologies. Figure 5 
depicts the variations of the model relevance with regard to the model usefulness as one of the 
evaluation criteria. 
 



Focus on higher education: Similar to the usefulness of the model, findings postulate the same 
degree of variability of 9,1% for academic staff, IT specialists and managerial & administrative 
staff. Likewise, as all respondents’ ratings on the agreement about the model’s focus on higher 
education were higher than 90%, this suggests that respondents strongly agree that the 
alignment practices proposed in the ITIAM model have a strong focus on higher education 
institutions. Hence, this is an indication of the quality and relevance of the ITIAM model to be 
able to serve as a reference for improving IT integration in teaching, learning, research and 
administration activities.   
 
Capability to be implemented: This evaluation criterion recorded the least ratings of the ITIAM 
model compared to other evaluation criteria although at a substantial level of agreement. 
Accordingly, there were relatively small variations (9,7%, 7,5%, and 2,1%) among the three 
categories of respondents’ scores related to the capability of the ITIAM model to be 
implemented in the Rwandan universities. Moreover, respondents from academic staff 
category strongly believe that universities can implement the ITIAM model, using its 
alignment practices, compared to other respondents’ categories.  
 
Overall, all the variations of the degree of agreement related to the model relevance by 
respondents in line with the evaluation criteria are detailed in figure 5. In summary, the model 
evaluation showed that the degree of acceptability about the quality and relevance of the 
ITIAM model are higher regarding its usefulness and focus on higher education, compared to 
the other evaluation criteria. Hence, this was observed from all respondents’ categories. 
Moreover, this study revealed that the variations of the degree of agreement about the model’s 
clarity, understandability, completeness and ease of use are higher between academic staff and 
other respondents’ categories, compared to IT, Administrators and Managerial staff.  
 
Contrary, the same variations are similarly low for the model usefulness, focus on higher 
education, and capability to be implemented among all respondent’s categories. Consequently, 
this entails that for these three evaluation criteria, respondents are somehow on the same level 
of agreement about the relevance of the ITIAM model. 
 
Overall, the results from this analysis showed that, even if the ITIAM model was rated high on 
all the evaluation criteria with slight to moderate variations among respondents, some feedback 
from open-ended questions and interviews suggested some not negligible concerns about the 
model. Hence, further improvements of the ITIAM model are recommended based on the 
evaluation feedback to meet institutional needs related to the effective IT integration in service 
delivery and overall institutional performance. 
 
 

4.3. Proposals for the ITIAM model improvement 
 
As part of the ITIAM model evaluation process, in-depth interviews and open-ended questions 
were used to collect opinions on what to improve to ensure high quality and relevance of the 
model within the higher education context in Rwanda. Findings from this qualitative data 
analysis indicated that, in general, the ITIAM model is useful and relevant to support the 
integration of IT in the university service delivery. Some examples of extracts from 
respondents’ evaluation feedback are provided in table 1. 
 
 
 
 



Table 1. Some examples of respondents’ opinions about the ITIAM Model 

Respondent Feedback and Opinions 
Lecturer It is a very nice model for IT integration in HE Institutions 
IT Campus Officer The model is very useful and it can assist in creating alignment by following the practices 

proposed 
Admission Officer The model is useful to promote ICT integration in Higher Education systems and improve 

the quality of education and research produced 
IT Officer This model is definitely useful for universities aiming at delivering quality of education 

and research through the integration of information technologies 
Senior Technologist, Capacity 
and Skills Development 

The model is very important for universities in Rwanda seeking to improve IT integration 
and add value to service delivery 

Director and Senior Lecturer It can be very useful when implementing IT systems at UR 
 
However, opinions from respondents suggest several proposals for improving the model 
quality and relevance in line with the evaluation criteria. In table 11 below, these suggestions 
for model improvement are described in line with each evaluation criterion. While some 
suggestions are related directly to the model itself and some of the proposed alignment 
practices, other proposals concern the institutional and individual requirements for the ITIAM 
model and its alignment practices to meet a high degree of relevance in supporting the process 
of integrating IT in teaching, learning, research and administration.  
 
Table 2. A summary of the proposals from evaluation for ITIAM model improvement 

 
Thereafter, the incorporation of respondents’ proposals for model improvement resulted in 
redesigning the ITIAM model to make it effectively fit within the Rwandan higher education 
context. Figure 6 is a version 2 of the ITIAM model after evaluation process with a sample of 
participants from the case study institutions in Rwanda. 
 

Evaluation 
Criteria 

Proposals for improvement Improvements in ITIAM Model 

Clarity 

• Some key terms used in the model to be described 
more 

• Provide more description and rewording of the 
alignment practices 

• Ordering alignment practices by degree of 
importance 

• Reshaping the model to improve its visibility and 
readability 

• Codes for each alignment practice described 
in detail 

• Some alignment practices are narratively 
rephrased 

• All alignment practices rearranged by order 
of priority & importance 

• The model is redesigned and now more 
readable Understandability  

• More workshops and seminars with IT 
implementation stakeholders 

• Creating awareness to increase the understanding of 
the model  

• Develop guidelines on model implementation and 
who is responsible for each practice to support its 
implementation 

• Planned workshops and research seminars 
for creating the model awareness 

• Guidelines and manuals on how to use the 
model will be developed 

Ease of Use 
• Provide training on how to use the model 
• Provide further guidelines on how to use the model 
• More improvement to make it a user-friendly tool for 

all staff categories 
• Pilot testing of the model on a real IT system 

implementation process 

• Planned training on how to use the model 
• Sharing the guidelines on how to use the 

model 
• Simplifying the mode and redesigning it for 

Academic, Managerial and Administrative 
staff to use it easily. 

• Plan to conduct a pilot test on a real IT 
system implementation Completeness 

• Culture issue not addressed in the proposed 
alignment practices 

• Model adaptation to other education levels 
• Add other practices to increase individual trust 
• More practices needed on communication and 

Structure & Governance categories 

• Some alignment practices rephrased to 
reflect the culture and trust related to the 
adoption and use of IT tools 

• Plan to identify other possible alignment 
practices after practical model evaluation on 
a real-time IT system implementation 

Usefulness • None • None 

Focus on 
Higher 
Education 

• None • None 

Capability to be implemented 

• A collaborative approach for all stakeholders in 
higher education to implement the model 

• Avail policy, dedicated people and budget for the 
model to be implemented 

• To have a conducive atmosphere at universities to 
use available ICT tools 

• Top managers involvement and make IT 
implementation a top concern 

• Lack of enough IT facilities at campuses 
• After training and awareness, there is need for 

enforcement mechanisms to use the model 

• Strategies and mechanisms to be established 
by universities for adopting and 
implementing the model 

• Avail IT facilities and IT support in place for 
effective implementation of the model 

• Ensure Top management commitment in the 
adoption and use of the model 

   

 



 
Figure 6. IT-Institutional Alignment Mode (ITIAM) for Higher Education Context (Version 2) 

Therefore, referring to the discussion presented above about the ITIAM model evaluation, the 
results for this study showed that this model is highly acknowledged by respondents as an 

 

• (CP1-H) Develop a culture of understanding and ownership of IT by 
administrators and university managers 

• (CP2-H) Awareness on objectives, strategies, and   rules for 
technology use 

• (CP3-H) Enabling cultural and institutional learning environments 
and effective communication channels 

• (CP4-M) New IT systems demos and FAQs developed and 
communicated 

• (CP5-M) Enabling easy access to students online learning materials 
• (CP6-S) Develop a culture of understanding and ownership of 

university business by IT staff 
• (CP7-S) IT-Management-Pedagogical liaison staff and Centres 

(SGP1-H) Developing motivation mechanisms and strategies for 
innovative IT champions 
(SGP2-H) Regular Follow up on using technology after training 
(SGP3-H) Top management involvement and supporting IT 
implementation 
(SGP4-H) Ensure relationship with IT infrastructure governance, 
university governance and reforms 
(SGP5-M) Decentralization and empowering middle and lower level 
managers 
(SGP6-M) Developing digital teaching materials and other E-library 
resources 
(SGP7-M) Establishing Senior-level IT steering committees 
(SGP8-S) Developing enabling strategies, rules and procedures for 
IT procurement and use 
(SGP9-S) Developing and enforcing the University ICT Master Plan 
and related policies  
(SGP10-S) Rational IT budgeting in the overall university’s 
financial planning 

• (CVMP1-H) Regular monitoring and evaluation of staff IT training 
• (CVMP2-H) Develop clear procedures and metrics for regular IT 

value-addition measurement 
• (CVMP3-H) Regular measurement of People, Structure and IT 

infrastructure linkage 
• (CVMP4-H) Develop metrics for evaluating university IT 

expenditures 
• (CVMP5-M) Assessing IT related policies enforcement regularly 
• (CVMP4-S) Regularly measuring and monitoring of Student per 

computer ratio 
• (CVMP7-S) Evaluating IT skills and the implementation of planned 

training programs 

Alignment Practices 

(TSP1-H) Ensuring primary and standard IT systems in place across 
campuses 
(TSP2-H) Providing improved and stable connectivity and internet 
bandwidth 
(TSP3-H) Ensuring high level IT system security standards and 
maintenance operations 
(TSP4-H) Providing easy access to internet and IT systems features 
for staff and students 
(TSP5-H) Providing relevant and timely technical support up to the 
lower unit 
(TSP6-M) Providing integrated technology architecture and user-
friendly platforms 

• (SP1-H) Adequate Teacher’s IT training to reduce a culture of 
resistance to technology 

• (SP2-H) Establishing clear IT talent attraction and retention 
strategies 

• (SP3-H) Right people at the right place: Staff placement 
• (SP4-H) Align IT training plans with job description-staff 

responsibilities 
• (SP5-H) Establishing clear recruitment processes for IT professionals 
• (SP6-M) Regular provision of adequate training for IT support staff 

and End-users 
• (SP7-M) Enabling the culture of social interaction for digital 

knowledge sharing among staff 
• (SP8-S) Career and IT skills development in line with university 

priorities 

• (PP1-H) Developing other universities’ partnership for IT knowledge 
exchange 

• (PP2-M) Developing external partnership with IT service providers 
and outsourcing 

• (PP3-M) Creating external partnership for IT investments and 
funding 

• (PP4-S) Securing Government support for IT implementation projects 
(PP5-S) Managing IT Solutions-University activities relationship 
within an effective internal partnership 

• (PP6-S) Managing and aligning external partners’ interests with 
university IT needs 
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important tool that can guide the process of aligning IT with university activities. Furthermore, 
they are convictions that, once adopted and adapted to the institutional context, the ITIAM 
model has the potentials to assist in supporting the integration of IT in teaching, learning, 
research and administration.  
 

5. Conclusion 
 
This study evaluated the model of IT-Institutional alignment which is a tool that can guide on 
the creation and assessing IT integration and institutional performance within a higher 
education setting. The earlier proposed ITIAM model was redesigned with reference to 
respondents’ feedback and opinions as presented in Table 2. A version 2 of ITIAM Model is 
the main result for this study, after having considered all the respondents’ feedback.  
Descriptive and graphical visualizations are the main improvements performed to produce the 
version 2 of the ITIAM model. Therefore, it is believed that version 2 of the ITIAM model has 
increased its clarity, understandability and ease of use. Likewise, the analysis of the data from 
this study indicates that the ITIAM model is highly relevant and it has recorded a high degree 
of acceptability by respondents. In addition, respondents from all categories (IT specialists, 
Academic Staff, Managerial and administrative staff) acknowledged that the proposed model 
would support universities in Rwanda to effectively align IT with teaching, learning, research 
and education management.  
 
Moreover, based on the findings from the model evaluation, this study postulate that for the 
ITIAM model to be successfully implemented, the related guidelines on its adoption have to 
be developed to improve its usage. These guidelines should include the model implementation 
phases. The later can be: (1) Getting familiar with the model, (2) implementation of ITIAM 
model on a real-time IT system under integration process in university services, and (3) 
evaluate how the model has been implemented in line with IT system under use. Therefore, 
these phases of the model implementation can be undertaken during the naturalistic and 
practical evaluation process on a real IT system implementation in a particular university 
setting. 
 
Likewise, there is a need to create an awareness of the ITIAM model to the senior management 
and policy makers at national and university levels for their appreciation and feedback before 
it can be used for aligning IT with the university services. Hence, a formal and more detailed 
representation of the ITIAM model and its proposed alignment practices should be provided to 
enable an easier understanding and future adoption of this model in planning, coordinating, 
and measuring the alignment between IT and university services. 
 
Furthermore, as a recommendation for further studies, the practical evaluation of IT-
Institutional alignment model such as ITIAM should be conducted by attempting to implement 
this model along with a particular IT system integration in one of the university services. For 
example, as the University of Rwanda is currently undergoing different institutional 
restructuring, various IT systems are expected to be adapted to the new institutional restructure. 
Hence, the practical evaluation of the ITIAM model is suggested when the university will be 
redesigning some of its IT systems to fit in the new institutional structure and processes.  
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