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Abstract: This study aims to develop a contextual model with the practices of IT-institutional
alignment for university performance. Based on the prior studies and an extended literature review,
six hypotheses were put forward. With a survey research strategy, data were collected from 166
university and government institutions’ staff in Rwanda. Findings indicate a significant positive
influence of the six categories of IT-institutional alignment practices on institutional performance.
The mostly correlated alignment practices with a more significant positive effect were those related
to “Structure/Governance,” “Skills,” and “Communication.” Moreover, an IT-Institutional
Alignment Model (ITIAM) for the university performance was proposed with 44 practices. This
study suggests that for improving the institutional performance through the integration of IT in
service delivery, decision makers, and the university managers can primarily prioritize these
alignments practices with greater positive influence. Further research could evaluate the ITIAM
model for its acceptability and relevance in Rwandan universities or similar contexts.
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Introduction

The integration of information and communication technologies (ICTs) in higher education is seen as a
potential prominence for improving the institutional performance (Aristovnik, 2012; Jaffer, Ng’ambi, & Czerniewicz,
2007; Sabherwal & Kirs, 1994). Higher Education Institutions (HEIs) are becoming more dependent on computer-
based tools to modernize teaching, learning, research, and administration services. As technology has to be used by
people across the university to meet its specific goals, the 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). Accordingly, this alignment involves both social and technical dimensions, which makes it more complex and
challenging to identify the appropriate practices for improving IT-institutional alignment and ensuring a technology-
driven positive institutional performance (Chan & Reich, 2007; Reich & Benbasat, 2000).

Despite the current university huge investments in ICTs, in some parts of the world, more especially in
developing countries such as Rwanda, still there are claims from faculty, administrators and other external
stakeholders that the institutional activities are still misaligned with newly implemented technologies (Byungura,
Hansson, Kamuzinzi, & Karunaratne, 2016; Keengwe, Kidd, & Kyei-Blankson, 2009; Sife, Lwoga, & Sanga, 2007).
However, effective business-IT alignment has been immensely advocated for as a critical factor that transforms IT-
driven value into an improved institutional performance (Lee, Kim, Paulson, & Park, 2008). In general, the alignment
between IT and organizational business has increasingly gained attention over the past years (Chan & Reich, 2007;
Vermerris, Mocker, & Van Heck, 2014). The main focus of most scholars has been to assess and explain how creating
and maintaining a fit between technology and organizations can generate IT value, gain competitive advantage and
improve the institutional performance (Chakraborty & Sharma, 2007; Chan & Reich, 2007; Chan, Sabherwal, &
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Thatcher, 2006; Vermerris et al., 2014; Yayla & Hu, 2009). More to highlight here is that the above scholars were
also more interested in general business companies. However, the alignment between technology and business is not
only a concern for commercial companies but also for the current educational institutions which have invested widely
in online learning systems, research and online library systems, and educational management information systems.

Although there is an increasing number of previous studies that addressed the IT-business alignment, there
is still scarcity in many studies that previously explored IT-business alignment for institutional performance with
university activities, more particularly from developing regions such as Rwanda. As a result, there is a lack of a clear
contextual model and related empirical studies that investigate the relationship between the practices of IT-
Institutional alignment and the university performance from a particular developing country context. In this study,
such a gap is addressed by assuming that there is a correlated influence between these practices and institutional
performance. Thus, the main purpose of this study is to develop and validate a contextual model for IT-institutional
alignment considering a higher education context. The study is conducted by examining the effect of the IT-
institutional alignment practices on the university performance. The Rwandan higher education is considered as the
case study under investigation.

Practices of IT-Institutional alignment: A university context

Like in any other sector, higher education institutions are hugely investing in IT systems with the aim of
service innovation and overall institutional performance. The successful implementation of technology in any
teaching, learning, research, and administration depend mostly on how best IT is aligned with university activities.
Before that, as advocated by (Brown & Motjolopane, 2005), an effective alignment between IT and university strategic
planning has to be created as well. Therefore, this is achieved through a number of organizational practices (Vermerris
et al., 2014) that are undertaken through the process of integrating information technologies. On the other hand, this
alignment is a dependent factor of social, structural, cultural and intellectual dimensions (Alaceva & Rusu, 2015; Chan
& Reich, 2007; Reich & Benbasat, 2000; Schlosser, Wagner, & Coltman, 2012).

For the higher education sector, however, there are no related recent studies about IT alignment in
organizations, more especially on which IT alignment practices can improve institutional performance. One earlier
study by (Sabherwal & Kirs, 1994) discussed the alignment between critical success factors and IT capabilities in
academic institutions. In this study, the relationship of these factors and IT success are identified from the US higher
education system perspective. Still, their model is not clearly explicit on which practices should be done by universities
to ensure an effective IT-institutional alignment and organizational performance. Tertiary education institutions, in
particular, have different goals and strategies as compared with other firms. Therefore, the types of implemented IT
systems in universities are specific to the education sector and thus specific alignment practices must be clearly defined
to support these institutions when integrating IT systems in teaching, learning, research, and administrative services.
It becomes then problematic and confusing to use the available IT alignment related models in the literature for
creating and assessing the fit between university services and information technologies.

Higher Education Institutional Performance

The practices related to creating IT-institutional alignment might ensure the university performance in its
primary functions which are associated with the academic and managerial activities. The overall institutional
performance, which currently depends mainly on the effective integration of IT resources, is a combination of the
performance dimensions from academic and managerial functions (Alexander, 2000; Lindsay, 1982). While the
academic functions include teaching, learning and research activities, the managerial functions include the
administration of human resources (teachers, administrators, and students), financial resources, basic and ICT
infrastructure (Holttd, 1998). Hence, one can understand from here that, there is a close relationship between academic
and management functions in terms of the daily university practices. Therefore, this makes it more complex when it
comes to measuring the university’s overall institutional performance as compared to other business companies (De
Boer, Ender, & Leisyte, 2007). The reason is that the performance indicators for a higher education institution should
consider both dimensions.

The student performance is also a part of the academic institutional performance. Hence, the current

availability of ICT infrastructure contributes immensely to the student performance through the use of the Internet, e-
learning systems, and digital (Castillo-Merino & Serradell-Lopez, 2014; Youssef & Dahmani, 2008). Therefore, the
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degree of student performance in the online learning environment can increase the chance of employability and future
career development, which can also be considered as an indicator of the overall university performance.

In general, the literature about the measurement of institutional performance in higher education highlight
that the effectiveness and efficiency are the two main factors of the performance-based systems (De Boer et al., 2007;
Lindsay, 1982). While effectiveness is concerned with the comparison between outputs and goals, the efficiency is
concerned with the relationship between inputs and outputs. Accordingly, while the term “performance” goes with the
accomplishment or task execution (Lindsay, 1982), a particular institutional performance encompasses what the
organization is accomplishing (effectiveness) and how well the related tasks are being carried out (efficiency). Thus,
this means for example that the university performance through the use of technology can be measured in terms of
how effective is that institution in attaining its vision and goals, and how efficiently its available IT systems and other
resources are innovatively used in teaching, learning, research and administrative services.

Although there is still an ambiguity of a particular conceptualization of an academic institutional performance
(Lindsay, 1982), its measurement indicators can include but not limited to (1) the ability to attract external funding
and technology partnership, (2) relative institutional position in international rankings, (3) degree of graduates’ career
placement and employability on the labor market (Holttd, 1998), (4) quality and quantity of ICT infrastructure to
improve efficiency in the academic and administrative service delivery (Castillo-Merino & Serradell-Lopez, 2014;
Sampath Kumar & Manjunath, 2013), and the quality and quantity of academic publications (Lindsay, 1982; West,
Hore, & Boon, 1980). The exploration and understanding of the above university performance measures enabled us
to develop the research hypotheses by assuming that the high quality of IT-institutional alignment has a positive
influence on the university performance.

Research Model and hypotheses development

The relationship between the practices of IT-institutional alignment and the university performance is
explored by examining the research model presented in Figure 1. This model comprises six hypotheses related to IT-
Institutional alignment that are proposed as independent variables to the academic institutional performance. These
variables are grounded to the earlier identified practices of IT-alignment in university services as categorized with
reference to the Luftman’s six maturity components of business-IT alignment (Luftman, 2003). These alignment
practice categories include “Structure/Governance”, “Communication”, “Skills”, “Technology Scope”, “Partnership”,
“Competence/Value measurement”. Similarly, in the research model, there is “Academic Institutional Performance” as
described in the above previous section, which is the only suggested independent variable. The measurement items of
this dependent variable are considered as the indicators of improved university performance, resulting from the
effective IT alignment practices, as explained above.

Based on the fact that the higher the IT-institutional alignment practices, the more likely the improvement of
institutional performance, the following hypotheses are formulated:

H1. The alignment practices related to communication will positively influence the academic institutional
performance

H2. The alignment practices related to governance and structure will positively influence the academic
institutional performance.

H3. The alignment practices related to technology scope will positively influence the academic institutional
performance.

H4. The alignment practices related to competence and value measurement will positively influence the
academic institutional performance.

HS5. The alignment practices related to skills development will positively influence the academic institutional
performance.

H6. The alignment practices related to partnership development will positively influence the academic
institutional performance.
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Figure 1. Research Model
Methodology

This research is quantitative, and the survey strategy was applied as a research strategy (Creswell, 2014;
Straub, Gefen, & Boudreau, 2005). Given the nature of the research problem and purpose, a survey of the case study
institutions was found convenient (Yin, 2014).

Population and sample

The study population included policy implementers (universities) and policymakers in the education sector at a
national level. A stratified random sampling technique was applied to determine the study sample. This approach is a
probabilistic sampling technique whereby the strata are chosen and explicitly grouped to represent different
characteristics of the population (Denscombe, 2010; Urbach & Ahlemann, 2010). Therefore, three strata for this study
include (1) Public universities and (2) Private Universities and higher learning institutes in Rwanda, and the (3)
Government high-level institutions in charge of education and ICT. The selection of the universities that participated
in this research followed the following two criteria: (1) Institutional size in terms of students and staff, Degree of
innovativeness and use of ICT in its services, their national academic ranking and reputation regarding the quality of
education.

The units of analysis consist of IT specialists, IT managers, Projects Managers, Education Managers, and Academic
staff. Participants to the survey were mainly the directors and heads of departments with managerial roles, and the IT
systems End-users. As posited by (Urbach & Ahlemann, 2010), a range of 30 to 100 participants is the minimum
required sample size for the social research studies to come up with relevant data. Hence, in this study, considering
the above recommendation about the sample size and at least a 70% response rate (Converse, Wolfe, Huang, &
Oswald, 2008), 207 participants were identified and requested to respond to the survey questionnaire.

Data Collection

The data were collected during the study period from January 2017 until May 2018. The survey questionnaires have
been used as tools for data collection (Denscombe, 2010). Hence, by considering this minimum sample size, and at
least a response rate of 50 percent to be safe about the sample relevance, and bearing in mind that the targeted
participants may have busy schedules due to their responsibilities, 207 survey questionnaires were distributed. Before
the questionnaire distribution, the latter was first tested to a small sample of IT specialists and Educational managers
to ensure its content validity.

In total, 166 questionnaires (80,19 % response rate) were correctly completed and returned. Among them, 39,76% are
the academic staff, 33,13% from administrative and managerial staff, and 27,11% IT specialists. While 127 responses
were from the online survey questionnaire, 39 responses were collected through the paper-based questionnaires.
Several reminders to the respondents were done by forwarding the emails containing the link to the online survey
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questionnaire, and sometimes even by phone calls and physical visits to their respective offices. Therefore, this process
intended to increase the sample response rate for this research.

Instrument measurement and Development

The instrument used for this study is based on the seven constructs as presented in Figure 1. Hence, the effect of the
IT-Institutional alignment practices on the academic institutional performance was tested using the six hypotheses.
Each research model constructs consists of the measurement items ranging from 6 to 10 alignment practices
(Measurement items). The statements related to the independent variables were adapted from the methodology of
assessing IT-alignment (Luftman, 2003) and the framework for strategic alignment maturity (SAM) criteria (Luftman,
2000). The measurement items were also based on the alignment practices that were earlier identified in the previous
study within a higher education context (Byungura, Hansson, Kamuzinzi, & Olsson, n.d.). The items related to the
dependent variable were adopted from the literature about the performance in higher education institutions (Castillo-
Merino & Serradell-Lopez, 2014; Holttda, 1998; Lindsay, 1982; Sampath Kumar & Manjunath, 2013). Furthermore,
all the measurement items for the research model were refined during the pilot tests by experts in the field of ICT in
education and IT management. Appropriate suggestions regarding the measurement items resulted in the small
rewording of some items before the final survey questionnaire is validated for understandability and readability.

The survey questionnaire includes a five-point Likert scale for hypothesis testing, namely: “5” Strongly agree, “4”
Agree, “3” Not Sure, “2” Disagree and “1” Strongly Disagree. Respondents were asked to report the extent to which
they agree on the influence of 44 practices of IT-institutional alignment (IV) on the academic institutional performance
(DV). The institutional performance was also composed of eight performance indicators, within a higher education
context, that were considered as the measurement items.

Data analysis

The collected data were analyzed based on the developed research model in Figure 1. A pilot test of the measurement
model was conducted to determine the internal consistency of the model constructs (Fowler, 2002). This test was
based on the initial sample of 36 individuals selected from the ICT in Education experts from the Ministry of Education
and Rwanda Education Board, and the academic staff from two universities in the area of IT Management. This pilot
test showed that the estimates of the reliability and validity of construct measurement, namely the Cronbach’s Alpha,
Average variance Extracted and (AVE) and the composite reliability were all above the acceptable measures at 0.7,
0.5, and 0.5 respectively (Fornel & Larcker, 1981; Fowler, 2002). The same measurement tests above and the
discriminant validity tests were conducted, as well, using the complete collected data for the total sample.

Later on, a correlation analysis (Ratner, 2009) was also performed to measure the relationship between the research
model constructs. The purpose of this analysis was to understand the degree of linear relationship between each
proposed alignment practices and the academic institutional performance. Finally, the testing of the structural model
and the hypotheses were performed using a regression analysis approach (Chatterjee & Hadi, 2013). At this step, the
ability of the independent variables (IT-Institutional alignment practice categories) to explain the variance in the
dependent variable (Academic Institutional Performance) was determined. The purpose of this test was to understand
the degree of influence of each independent variable to the variation of academic institutional performance. All the
data analysis process was conducted using the statistical software, SPSS version 23.

Research Ethical Consideration

For ethical issues in this study, before data collection process, a research visa was requested and granted by the
National Institute of Statistics of Rwanda, and the permissions to collect data from each participating institution was
approved by the competent authority. Additionally, the informed consent, confidentiality, anonymity of individuals
and the willingness to participate in the research are the key ethical issues (Denscombe, 2010) that were considered
in this study. Participants were also informed about the research aim before distributing the survey questionnaire. The
informed consent form was included in the questionnaire for participant approval. In the consent form, it was clearly
explained that participation in this research is voluntary and that it is their full right to withdraw freely from this
research anytime. Accordingly, the participant confidentiality and anonymity have also been assured while collecting,
storing and analyzing the data, and when reporting the study results.
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Results
Test of the measurement model

In this study, convergent and discriminant validity measures were tested (Hair, Black, Babin, Anderson, &
Tatham, 2006). The convergent validity was measured by item reliability, and it was assessed using the internal
consistency of the constructs (Fornel & Larcker, 1981; Fowler, 2002) by using the composite reliability test, the
Cronbach’s alpha and the average variance extracted (AVE). The results of this test indicated that the measurement
coefficients for the composite reliability are between 0.58 and 1, above the required level of 0.5. The consistency
measurement of Cronbach’s alpha was also between 0.7 and 1, which fulfills the requirement of the internal
consistency of the model constructs. Likewise, the internal consistency was measured by the AVE, and the lowest
AVE outcome for the construct was 0,5, thus indicating to be at least equal to or above the required minimum number
at 0.5. The above-explained internal consistency values for AVE, the composite reliability, and the Cronbach’s alpha
can be observed in Table 1.

Table 1. Test of constructs validity

Constructs Number of Items Composite reliability AVE Cronbach’s Alpha
CP 7 73 .52 794
SGP 11 .58 .52 .853
TSP 6 .61 .57 .839
CVMP 7 75 .54 .91
Ny 8 .60 .55 .848
PP 6 72 .50 .700
AIP 8 74 .53 .796

Accordingly, the discriminant validity was assessed to determine the extent to which each construct of the
research model differs from other constructs using the empirical data. Hence, by following the criterion that the square
root of Average Variance Extracted for each model construct must exceed the associated constructs inter-correlations
coefficients (Fornel & Larcker, 1981; Hair, Hult, Ringle, & Sarstedt, 2014).

Table 2. Construct Validity

Constructs CP SGP CVMP TSP PP SP AIP
CP (0.721)

SGP 0.684 (0.721)

CVMP 0.376 0.428 (0.735)

TSP 0411 0.399 0.440 (0.755)

PP 0.422 0.461 0.429 0.352 (0.707)

SP 0.443 0.535 0.495 0.470 0.446 (0.742)

AIP 0.446 0.521 0.396 0.376 0.366 0.494 (0.728)

The results of this measurement indicated that the square root of AVE (Table 2, bold numbers) for each
construct is greater than the corresponding inter-correlation coefficients, and thus, this met the discriminant validity
criterion. The indicators of the discriminant validity for this study can be visualized in Table 2 above.

Structural model and hypotheses testing.

The first process for testing the hypotheses was to measure the correlation between the model constructs.
This measurement allowed us to understand the relationship between the six IT-institutional alignment practices (DV)
themselves on the one hand, and then between the academic institutional performance (DV) on the other hand. Hence,
this measurement was performed using the Pearson correlation analysis approach (Cohen, West, & Aiken, 2014). As
presented in Table 3, the results for this analysis indicated that there is a significant positive correlation at the 0.01
level (2-tailed) among all the alignment practices proposed in this research. Furthermore, all the correlation
coefficients values, for the predictive variables, are greater than 0.3, indicating a moderate to a strong positive linear
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relationship among them (Ratner, 2009). A significant positive correlation with the values greater than 0.3 is also
observed between the predictive variables and the outcome variable. This situation entails that the improvement in the
alignment practices proposed in the structural model expects to increase the institutional performance radically.

Table 3. Correlation matrix for model constructs

Constructs CP SGP CVMP TSP PP SP AIP
CP 1.000
SGP .684%* 1.000
CVMP 376** 428%* 1.000
TSP 411** .399%* A40%* 1.000
PP 422%* A461** 429%* 352%* 1.000
SP 443%* 535%* 495%* 470%* A446** 1.000
AIP 446** S21** .396** 376** 366** 494** 1.000

** Correlation is significant at the 0.01 level (2-tailed).

Moreover, the correlation analysis revealed that the Structure/Governance Practices (SGP) recorded the
highest positive and significant correlation coefficient values (.521**) with the Academic Institutional Performance
(AIP) as compared to other independent variables. Hence, this is an indicator of the importance of this variable’s
alignment practices on university performance. The other predictive variables related to the alignment practices,
namely Skills, (.494**), Communication (446**), Competence/Value Measurement (.396**), Technology Scope
(.376**), and Partnership (.366**) explain a substantial positive and significant correlation with the institutional
performance. Overall, the results from the correlation analysis show that the more the alignment practices related to

the above six constructs are improved at the university, the more this can contribute positively to the institutional
performance.

The second step of testing the six hypotheses was performed using multiple regression analysis (Chatterjee
& Hadi, 2013). This test was conducted to assess the degree of the ability of the predictive variables (CP, SGP, CVMP,
TSP, TSP, and PP) to explain the variance in the dependent variable (AIP). At this stage, the coefficients of each
independent construct were also measured to understand their significance to the dependent variable which is the
academic institutional performance. The six categories of IT-institutional alignment practices, which are the
independent variables were hypothesized as the predictors of the academic institutional performance, which is the
dependent variable for this study. The results for the regression analysis are presented in Table 4.

Table 4. Results of regression analysis
Structural Model

Constructs B Std. Error Beta t Sig.
CP .089 .087 .092 1.027 .306
SGP .209 .079 249 2.634 .009
CVMP .091 .077 .093 1.185 238
TSP 126 .120 .080 1.049 296
PP .057 .090 .048 .631 .529
SP .180 .070 214 2.562 .011

a. Dependent Variable: AIP

Table 5. Model Summary
Adjusted R Std. Error of the Sig.
Model R R Square Square Estimate
1 .601 362 .338 49142 000

a. Independent Variables: (Constant), SP, CP, PP, TSP, CVMP, SGP
The results in Table 5 indicate that the structural model for this study explains (.362 of R square) of the

variance in the dependent variable which can be predicted by the six predictive variables used in this study. This
degree of variability in the outcome variable is also statistically significant at (Sig. = .000) value. Therefore, this means
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that the six practices of IT-institutional alignment used in this study can contribute up to 36,2% of the degree of
variance in the academic institutional performance (AIP). Hence this is an acceptable and positive degree of influence
of the measurement.

The regression analysis also indicated the positive standardized Beta coefficients which explain the positive
input of each predictive variable in the dependent variable (see in Table 4). Therefore, the contribution of the alignment
practices related to Structure/Governance (Beta = .249), in the improvement of institutional performance is found to
be greater than all the other independent model constructs. The skills related alignment practices follow with a
substantial contribution (Befa = .214) in the outcome variable. The remaining alignment practices namely,
Competence/Value measurement, Communication, Technology Scope, and Partnership are found to contribute
positively but with moderate and small standardized coefficient values of (Beta = .093, .092 and .080 and .048)
respectively.

Communication Practices (CP)

AVE: .52, CR : .73,
Cronbach’s Alpha: .794

>
Structure/Governance Practices

(SGP) AVE:.52, CR : .58,
_ Cronbach’s Alpha: .853 p,

Academic Institutional
Performance (AIP)

AVE=.53, CR =.74,
Cronbach’s Alpha =.796

R2=.362

(Technology Scope Practices

(TSP) AVE:.57, CR: .61,
\_ Cronbach’s Alpha: .839 )

fCompetence/Value Measurement )

Practices (CVMP)
AVE: .54, CR : .75,

\___Cronbach’s Alpha: .791
Skills Practices (CVMP)

AVE: .55, CR : .60,
Cronbach’s Alpha: .848

e AVE: Average Variance Extracted
* CR: Composite reliability

Y4

Partnership Practices (PP)

AVE: .50, CR : .72,
< Cronbach’s Alpha: .700

Figure 2. A summary of the results for the measurement model

In general, the results of this test can confirm our six hypotheses by predicting that the alignment practices
related to SGP, SP, CP, CVMP, TSP, and PP will influence positively on the academic institutional performance at
least in the case study universities in Rwanda. This is because their degree of influence and variability in the
institutional performance ranges from high (SGP and SP), moderate (CP and CVMP) and slight (TSP and PP) levels.

Discussion

This study developed and tested a model that indicates the relationship between IT-Institutional alignment
practices and institutional performance in the context of the Rwandan higher education sector. The results from the
statistical correlation analysis (Table 3) indicated, in general, a significant positive relationship among all the
predictive variables (SGP, SP, CP, CVMP, TSP, PP). These independent variables are also significantly and positively
correlated with the outcome variable (AIP). Therefore, the more the improvement in the IT-institutional alignment
practices proposed in the tested model, the greater the university will improve its performance in its services, by
integrating the information technology. Moreover, it was also revealed that there is a significant positive influence
from all the proposed six alignment practices to the variance in the academic institutional performance (R? =.362).
This allows us to confirm that all the six hypotheses used in this study (Figure 2) are statistically supported.

The “Structure/Government” related practices (SGP) recorded the highest significant coefficients indicating
the greatest influence on university performance. More particularly, the practices such as “Developing motivation

mechanisms and strategies for innovative IT champions (SGP3)’, “Regular Follow up on using technology after
training (SGP2), “Top management involvement and supporting IT implementation (SGP4)” and “Ensure relationship
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with IT infrastructure governance, university governance and reforms (SGP7)” are the most contributors to the IT-
institutional alignment, impacting positively on the university performance (see in Figure 3). The “Skills” related
practices (SP) follow as the second most important with a positive significant effect to the institutional performance,
more especially with the alignment practices such as:
technology (SP1)”, “Establish IT talent attraction and retention strategies (SP7)’, “Right people at the right place: IT,
Administrative and Academic Staff placement (SP5)”, and “Align IT training plans with job description

/responsibilities (SP3)”.

“Adequa

te Teacher’s IT training to reduce resistance to

Alignment Practices

odes

(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

Codes
(SGP1-H) Developing motivation me

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

(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

Codes
chanisms and (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
use ratio

(CVMP7-S) Evaluating IT skills and
the implementation of planned
training programs

!

Competence/Value
measurement (CVMP)

]

! !
[ Communication (CP) [ Structure(éG%(;vernance .
b
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Technology Scope
(TSP

Skills (SP)

]4—»[ Partnership (PP) ]

*

Codes, X X

(TSP1-H) Ensuring primary and
standard IT systems in place across
campuses
(TSP2-H) Providing improved and
stable connectivity and internet
bandwidt]

(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

reduce a culture of resistance to
(SP3-H) Right people at the righ!
Staff placement
description-staff responsibilities
processes for IT professionals
(SP6-M) Regular provision of ad
training for IT support staff and
(SP7-M) Enabling the culture of

among staff

line with university priorities

Codes
(SP1-H) Adequate Teacher’s IT training to
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Figure 3. IT-Institutional Alignment Model (ITTAM) for Higher Education Context

Likewise, the alignment practices from TSP1 to TSPS5 related to “Technology Scope” also recorded the
highest items loadings as compared to the other practices in the model (See in Figure 3). Subsequently, this indicated
the importance of considering the appropriate hardware, software and related training and technical skills to ensure

effective institutional performance in Rwandan higher education institutions.
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In summary, as explained earlier, all the alignment practices (items) used in this study have a positive effect
on the academic institutional performance. However, due to the paper size limit, the detailed list of the alignment
practices and related data with high (H), moderate (M), and slight (:S) effects on the institutional performance can be
highlighted in the proposed IT-Institutional alignment model for the higher education sector in Figure 3. In this figure,
the practices are ranked in the order of highest to the slightest degree of influence on the institutional performance.
Hence, although all the alignment practices have a positive influence on the institutional performance, as suggested
by the developed model, universities in Rwanda or similar settings should consider primarily, those alignment
practices with a high and a moderate degree of significance, when embarking on IT integration in teaching, learning,
administration, and research. Unexpectedly, the findings suggested that the non-technical aspects of technology
integration must be addressed before acquiring hardware and software (technical aspects) for a successful IT
implementation in a Rwandan higher education context. This take contrasts the myth in several universities in Rwanda
that there is lack of ICT systems to be used, while even the least available IT tools at campuses are not used adequately.
In this regard, universities in Rwanda should ensure that an environment conducive for adoption and use of hardware
and software is created by putting in place relevant ICT related policies, IT governance structures and relational
mechanisms between administrators, IT specialists and faculty members.

Conclusion and future research

This study aimed to understand the influence of IT-institutional alignment practices on the organizational
performance within a higher education context in Rwanda. This was achieved through the development and validation
of a research model (Figure 2) that confirms the positive influence of all the assumed alignment practices to the
academic institutional performance through the integration and use of information technologies. The identified
influence and correlation between these IT-alignment practices and institutional performance vary from high,
moderate and slight degrees. Two categories of the alignment practices namely “Structure/Governance” and “Skills”
indicated the highest degree of variability (Beta for SGP = .209 and SP = .180) in Table 4 and a highly positive
significant correlation (Figure 2 and Table 3) with the institutional performance (SGP =.521** and SP = .494*%*).
Also, the remaining categories of the alignment practices which are “Communication”, “Competence/Value
Measurement”, “Technology Scope”, and “Partnership” registered also a moderate and slight positive significant
degrees of variance in the institutional performance. Hence, the final tested model indicated that the more the
alignment practices related to IT with university operations are improved, the greater the performance that the
institution will achieve in its service delivery.

The results of this research have some positive implications for academic and practice. From the
practitioners’ point of view, the findings entail that the implementation of the new IT systems should be preceded by
establishing a clear institutional structure and governance framework before acquiring both these hardware and
software. The adequate and relevant digital skills and competencies should also be acquired and retained across the
university units to ensure an improved and sustainable IT integration in service delivery. Overall, the university
management should set up an environment conducive for effective adoption and use of the acquired information
technologies. Similarly, this study also considers that the effective IT-institutional alignment practices are negotiated
from the social-technical dimensions, whereby the acquired hardware and software should be contextualized within a
particular institutional setting and that a priority should be put on social related alignment practices. The latter include
for examples the development of relevant IT-related policies, the top management involvement, the establishment of
a clear IT governance structure, development and maintaining the relevant IT skills, the establishment of proper
communication channels, and regular measurement of the IT-driven value at the institution among others. A failure to
effectively manage this IT-institutional alignment process may result in poorly negative academic institutional
performance and negative returns on IT investments.

From the academic perspective, the study findings and the developed model suggest, for example, a
foundation for extending the research on IT-institutional alignment for higher education institutions in developing
region settings, which is still scarce in the literature. Accordingly, this study can open an avenue for further
investigation to evaluate the completeness, usability, and the clarity of the proposed IT-Institutional alignment model
to one or several higher education institutions. Further studies can also use the ITTAM model as a reference for a real
case of an IT system such as an E-learning management system integration process in one of the universities in Rwanda
or similar contexts.
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