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Abstract

The relationships among Information Systems andhii@logies (IS/IT), and organizational
performance has been commonly analyzed in the xbatdor-profit organizations. This research,
which is part of a more extensive investigatiorfers insights on such relations in the university
domain. We approach our analysis from a ResourdeCapability Theory perspective. In such
context, focus on what we call “resources and céipab associated to IS/IT” and their potential
relations with organizational performance, which weew as composed of the functional
performance in the teaching, research and ingitatimanagement areas. This paper, however,
only presents our results in the teaching area.

Keywords: Resources and Capabilities, Information Systems @&adhnologies, Universities’
performance.

1 INTRODUCTION

Improved performance has become a permanent goalvéry organization, especially for higher
education institutions, which face an increasindgmanding and competitive. Existing research
have demonstrated that there might exist somearfabmong organizational Information Systems
and Technologies (IS/IT) and performance levelseagld. However, such studies have mainly
focused on for-profit organizations.

This research analyzes the existing relationshigtsvéen I1S/IT and the performance of higher

education institutions through the perspective e Resource and Capability Theory. We have
focused on what we call “resources and capabilggsociated to IS/IT” and their potential relations

with the performance of these organizations, whiah view as composed of the particular

performance in the teaching, research and ingitati management areas. This paper, however,
only presents our results in the teaching arearefbee, the objective of this investigation is to

analyze whether the capabilities associated td I&kercise a positive influence in the performance
of universities in the teaching area.

The research in this paper is part of a more ektenmvestigation, which we define as an
exploratory study, given the topic it investigatesl the approach we apply. This paper begins with
an explanation of the research methodology. Itinaes by describing our theoretical framework,
hypothesis formulation and the empirical work wefg@ened. It finishes by concluding on our
results.
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2 WORKING METHODOLOGY

* Review of the state-of-the-art on the relevantdspi

* Identification and analysis of concepts, charastes, and type of resources and capabilities
associated to IS/IT that enable our conceptuatinadind classification.

« Identification and analysis of university perfornsarconcepts and characteristics, which allow a
conceptualization development and its evaluation.

» Hypothesis formulation and research model constmct

* Measurement items definition (accomplished throlitghature review and expert interviews).

» Population definition, and design, validation apglacation of data collection instruments.

» Data analysis and results.

» Conclusions

3 PERFORMANCE OF UNIVERSITIES

According to King (2000), the increased interestthie performance level of higher education
during the last years is due to two main reasopecifically, higher education systems have
become massive and public budget for education Bamenk. Thus, the topic has attracted growing
interest in many countries, where concerns foruat@n have been promoted with the central
purpose of improving the quality level of highewedtion. Regarding institutional evaluation, the
application of performance indicators have beerhligbgted (where qualitative and quantitative
indicators are generally used, which operationBdrmation on institutional functioning). There
exists a huge variety of indicators depending @afea or aspect of the system being analyzed or
the purpose of its utilization.

Based on our study on the topics mentioned abadvis, research has considered that the
performance of universities is connected with tiferts of these organizations to achieve their
objectives. Within this objectives efforts are niginriented to processes that contribute to the
activities in the Teaching, Research, Technicaiséasce, University Extension (relationships with
external environment), and Institutional Managemedbjectives are oriented towards goal
accomplishment, results or product performands.pbssible to state, then, that the performance of
a university is composed of the individual perfono@ in a number of areas, each of which is
associated to particular processes developed bgriganization. Regarding the distinctive case of
Teaching, we have identified-through literature review three aspects of major interest: inputs
(factors or elements utilized in teaching execytipnocesses (actions performed to utilize inpuats i
order to obtain desired outputs), and outputs (petsd or results attained by the organization
through the teaching process).

4 IS/IT RESOURCES AND CAPABILITIES

As pointed out by Navas and Guerras (1998), thpqa# of analysing organizational resources and
capabilities is “to assess organizational potetigal to generate competitive advantages through
identifying and valuing the resources and abilittgsossess or has access to”. Within the group of
resources and capabilities that an organizationrsgss®es, we can find those resources and
capabilities that are related to Information Systeamd Technologies (IS/IT). Earlier research
underlines that, in order to accomplish and sustacreased performance, resources and
capabilities related to IS/IT must be combined witther kinds of resources and capabilities
(Bharadwaj, 2000; Teo and Ranganathan, 2003), fegadlyi, organizational, human and business
resources. Therefore, we argue that resources apabiities directly related to IS/IT must be
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backed by other organizational resources and chigebif superior performance is to be attained.
This second group of resources and capabilitiesrhes, then, what we have termed resources and
capabilities indirectly related to IS/IT.

Consequently, resources and capabilities direathated to IS/IT along with resources and
capabilities indirectly related to IS/IT, conformhat we have called in this research resources and
capabilities associated with IS/IT. In order toritiy and eventually classify these resources and
capabilities, we have reviewed the notions propdsed number of authors such as: Dehning and
Stratopoulos (2003), Mata, Fuerst and Barney (1998p and Ranganathan (2003), Bharadwaj
(2000), Wade and Hulland (2004), Melville, Kraemamd Gurbaxani (2004), among others.
Therefore we state that:

Resources directly related to I1S/IT:are anarray of available tangible and intangible elements
or factors directly related to the acquisition, gessing, distribution and utilization of
information. These elements may be utilized in adance with the capabilities associated to
IS/IT the entity possesses. These resources ase thoated at IS/IT organizational area. This
array comprises: (i) physical IS/IT infrastructugeomputers, communications technology,
technical platforms, networks); (i) I1S/IT finantiaesources; proprietary IS/IT technology
(patent and copyright protected); (iii) I1S/IT amaliion and utilization experience; (iv)
organizational resources in IS/IT area that mayilifaie the design, development and
exploitation of IS/IT (some examples of these resesl are a culture that understands
technology as a supportive factor of business;ntiuelations with users; close relations with
external agents related to I1S/IT; a flexible orgatibnal structure; a good reputation of IS/IT
department within the organization); (v) IS/IT humrasources, which include IS/IT managerial
staff (this incorporates both IS/IT and businesevidedge and experience) and (vi) IS/IT
personnel (this consists of IS/IT knowledge, exg®ee, training, specialized skills).

Capabilities directly related to IS/IT: are an array of available intangible elements otois
directly related to the acquisition, processingtrithution and utilization of information. These
elements enable an adequate development, deployamehutilization of resources directly
related to IS/IT to achieve the desired resultesehcapabilities are those of the IS/IT area and
comprise: (i) technical abilities to develop andize 1S/IT; (ii) abilities to identify available
opportunities for technology application; (iii) B&inecessary to understand the business and to
visualize the way it can be supported through IS{iM) IS/IT managerial abilities to conceive,
develop and exploit IS/IT to support organizatiomaativities and operations; (v) ability to
develop, within the IS/IT area, organizational wgses that may facilitate the conception,
development and utilization of IS/IT within the argzation (these are described under
resources directly related to IS/IT)

Resources indirectly related to I1S/IT: are an array of available tangible and intangible
elements or factors that support adequate develaprdeployment and utilization of resources
and capabilities directly related 1S/IT. These edais may be utilized in accordance with the
capabilities associated to IS/IT the entity posses$hese resources are those located outside
IS/IT organizational area. This array comprisesfifiancial resources allocated to functional
areas—different from IS/IT— so that they provide support to IS/IT utilizati(for instance,
IS/IT personnel training budget); (ii) organiza@brresources outside IS/IT area, which may
facilitate the conception, development and expiimtaof IS/IT within the organization (these
factors include an IS/IT friendly culture; closdatens with external agents related to I1S/IT; a
flexible organizational structure, among otherii); fuman resources outside IS/IT area, which
include managerial staff (this incorporates bothTi®xperience and level of support towards

Proceedings of European and Mediterranean Confexemcinformation Systems 20@&MCl S2007)
June 24-26 2007, Polytechnic University of ValenSipain www.emcis.org



Pg 11-4

IS/IT) and organizational personnel (this constt$S/IT knowledge, experience, training and
skills).

» Capabilities indirectly related to IS/IT: are an array of available intangible elements or
factors that support adequate development, deploynaad utilization of resources and
capabilities directly related to IS/IT as well @sources indirectly related to IS/IT. All of these
elements enable the achievement of the desirettse@apabilities indirectly related to IS/IT are
located outside IS/IT organizational area. Thigyarromprises: (i) technical abilities to utilize
IS/IT (those of IS/IT users); (ii) abilities to ingfy available opportunities for technology
application; (iii) skills necessary to understahé business and to visualize the way it can be
supported through IS/IT; (iv) managerial abilitiestside IS/IT area to conceive, develop and
exploit IS/IT to support organizational activitiaad operations; (v) Ability to develop, outside
the IS/IT area, organizational resources that namylifate the conception, development and
utilization of IS/IT within the organization.

* Resources associated to IS/ITare an array of resources directly related to |Sfd@ resources
indirectly related to IS/IT.

» Capabilities associated to IS/IT:are an array of capabilities directly related tdTSs well as
capabilities indirectly related to IS/IT.

Consequently, we argue that resources and capedbiissociated to IS/IT are those that enable
efficient development, deployment and utilizationooganizational 1S/IT, which, in turn, should
become a supporting tool to accomplish and sustginoved organizational performance.

Consensus exists on the fact that organizatiosalurees, though being important, do not produce
any effect by themselves (Grant, 1996). They alcaenot explain organizational potentialities
(Ventura, 1996); enable specific activity executifNavas and Guerras, 1998); or justify
competitive advantage development (Benavides, 199Bgrefore it is necessary to apply a
“capability” that allows adequate combination, exgtion and management of such resources, so
that they deliver value (Ventura, 1996; Navas aner@as, 1998; Benavides, 1998). Accordingly,
this research has focused more on capabilitiesahamesources.

Regarding resource classification, we have idetifthe following categories: technological,
organizational, financial and human resources. Gifij@s, on the other hand, have been classified
as pertaining three different domains: technicaindim, managerial domain and organizational
domain. However, in this paper we do not show thesification for resources sineeas we have
pointed ot~ we have concentrated on capabilities associatd®/td. These capabilities have
been classified as follows:

- Technical capabilities associated to 1S/ITthey include organizational technical abilities to
successfully develop IS/IT (organizational unitpessible for IS/IT) and utilize IS/IT (the
whole organization).

- Managerial capabilities associated to IS/IT: This category comprises organizational
managerial abilities (within and outside IS/IT grbat most importantly within it) to conceive,
develop and exploit IS/IT functions that succedgfidupport organizational activities and
operations.

- Organizational capabilities associated to IS/IT:This category refers to the firm’s abilities to
develop (within and outside IS/IT area) organizaaio aspects that facilitate successful
conception, development, and exploitation of I1S/IT.
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5 RESEARCH HYPOTHESIS FORMULATION

For our hypothesis formulation we have devised tnaulels:

Direct Model. Relates all three types of capabilities associtad®/IT (technical, managerial and
organizational) with Teaching performance direciis engenders hypothesis H1, H2, and H3
(figure 1).

Model of Relation among capabilities associated to IS/IT (integrdtgdechnical, managerial and
organizational capabilities) and Teaching perforoeanvhich gives rise to hypothesis H4 (figure 2).

» Hypothesis H1: Technical capabilities associatedST (TC) have a positive relation with
university performance in the Teaching domain (TP).

» Hypothesis H2: Managerial capabilities associatetS{IT (MC) have a positive relation with
university performance in the Teaching domain (TP).

» Hypothesis H3: Organizational capabilities assecidb IS/IT (OC) have a positive relation with
university performance in the Teaching domain (TP).

» Hypothesis H4: Capabilities associated to IS/IThfposed of technical capabilities associated to
IS/IT, managerial capabilities associated to IS4 organizational capabilities associated to
IS/IT), have a positive relation with universityrf@mance in the Teaching domain (TP).

H1 (+)
H2 (+)
Figure 1. Direct Model: Individual capabilities-&ehing performance

Figure 2. Model of relation among capabilities asisted to IS/IT and Teaching performance
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6 EMPIRICAL WORK

Data was collected through questionnaires (seaiemihdetails in table 1)

Geographical area Spain
Observed units (and universe) Public Universiti (niversities)
Sample size 41 Universities
Response rate 27 Universities (65,85% of the studligts)
Respondents Vice-rector
Measurement type (objective pBubjective
subjective)
Questionnaire response period March thru July 2006
Questionnaire distribution means (andia email
response collection)
Number of acceptable responses 52
Table 1. Technical record of empirical study (SmurAuthors)

The statistical technique applied to analyze tha @aa structural equations model. Specificallg, w
used the Partial Least Square technique (PLS), lyndéam the following reasons: (i) PLS is
recommended for predictive research models (Baretagl., 1995; Chin et al., 2003); (ii) PLS
better supports exploratory studies; (iii) PLS specially adequate for statistical analysis of $mal
samples and for data sets that do not necessatipiea multivariate normal distribution (Chin,
1998). We used PLS-Graph software package, vessidh

Cepeda and Roldan (2004) specify that using PLSwe&aperform a model estimate, utilizing the
corresponding criterions (see table 2) in two sta@® measurement model evaluation (analyzes
whether the theoretical concepts are being adelguatasured through the observed variables) and
(if) structural model evaluation (the weight andgmidude of variable relations are evaluated).
However, these authors highlight that validity arediability evaluations are only applied to
“reflective” indicators and to “formative” indicate. In our model both types of indicators are
represented (Reflective indicators for construdtgapabilities associated to I1S/IT and formative
indicators for the Teaching performance construct).
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MODEL EVALUATIN CRITERIONS

MEASUREMENT MODEL EVALUATION

Item individual reliability: Loadings are examined. The most diffused threstmldccept an
indicator as part of a construct is that its logdualue should be equal or greater than 0.707.
However, it is recognized that in cases when scatesfairly new (like it is the case in this
research) this threshold should be relaxed to adcaging values of 0.65.

Construct reliability. Proves internal consistency of the indicators whbe concept is
measured, that is, whether the indicators are miegsthe same latent variable. It is measured
through the “composite reliability” valugd). Values over 0.7 are acceptable

Convergent Validity. Proves whether the items used to measure a conatiwally measure the
same thing. It is valued through the average vagaxtracted (AVE). Values grater than 0.5 are
acceptable.

Discriminant Validity. It indicates to which extent a given construcdiferent from othef
constructs. Average variance extracted (AVE) fervialuation. AVE should be grater than the
variance shared between the analyzed construdhanather constructs of the model.

STRUCTURAL MODEL EVALUATION

This analysis is performed based on three indisafmath coefficientsp) (Values associated to
the arrows that link the model constructs, accdptadlue of 0.2 and ideal value of 0.3), t-values
and explained variance fRof the construct that is explicated by the mo@ellues equal o
greater than 0.1).

=

Table 2: Model evaluation criterions (Source: Cepeahd Roldan, 2004)

Our evaluation of the Direct Model shows that all three capacity constructs are finster
constructs and have reflective indicators; the Tear Performance (TP) construct, on the other
hand, is a second order construct and is formed@daching Performance Input (TPI), Teaching
Performance Process (TPP) and Teaching Perforn@agrit (TPO). This evaluation has enabled
us to assess the fulfillment of the required cood# to evaluate the Measurement Model. The
results of the Structural Model evaluation are shawfigure 3.

0.311
-0.176 (ns
@ 0.8358 TPE
Q.159'
0.490 (¥ 2_,
R°=0.395 TPC
Figure 3: Direct model: Individual capabilities-&ehing Performance (Structural model and

associated data)) (Source: Authors)

Our evaluation of the Model of Relationshows that both constructs involved are secondrord
constructs. Besides the construct Capabilities céasteml to IS/IT is formed by Technical
Capabilities (TC), Managerial Capabilities (MC) addyanizational Capabilities (OC) associated to
IS/IT, Teaching Performance is formed by Teachingrfd®dmance Input (TPI), Teaching
Performance Process (TPP) and Teaching Perform@utmut (TPO). The results of the Structural
Model evaluation are shown in figure 4.
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0.499 0.09 TPI
MC .0.281 CapAsoc 0629 (*) 0.837
| mc | s
0.77 0.159
Figure 4: Model of relation between Capabilitiesssaciated to IS/IT and Teaching

Performance (Structural model and associated dg@durce: Authors)
7 DISCUSION AND CONCLUSIONS

Observing our results of the evaluation of both Bieect Model (figure 3) and the Model of
Relation (figure 4), we can state that: the indinbeffect each capability on Teaching Performance
is low or non existent. Therefore, it is necessarymerge these capabilities into one construct
(Capabilities associated to IS/IT) in order forrthéo have a joint strong positive relation with
Teaching Performance. This demonstrates that hgpsiH1l and H2 are not supported, whilst the
model does support hypothesis H3 and H4. Thishigsothesis (H4) shows the higher positive and
statistically significant value.

It is interesting to observe that Managerial Caliigs associated to IS/IT do not show influence in
any case, that is, no effects (Direct Model) andpadicipation (Model of Relation). In this vein,
CRUE (2004) argue that Spanish university direstihave a rather low awareness of impact of
effective IT usage in activities such as resead;hing and management. They also point out that
if this organizations do not reap value from ITeyhwill operate inefficiently and will loose
competitive edge with respect to other Europearvarsities. Specifically, Bricall (2000) and
CRUE (2004) have pointed out that one of the melstvant IT-related drawbacks in universities is
the lack or faulty planning, since these tools hagen developed and implemented according to
observed specific needs. We can also add that teaere regulation regarding IT application for
universities (CRUE, 2004). All three shortcoming nave mentioned (low awareness of IT impact,
scarce planning and lack of regulation) point tahamw attention to the development of managerial
aspects of IS/IT in universities. This could be teason why we have obtained the results above
regarding Managerial Capabilities associated torlS/

With respect to the higher participation of the Hi@ical Capabilities and Organizational
Capabilities associated to IS/IT (Model of Relafidigure 4), we can argue that in either in the
formation of Capabilities associated to IS/IT ortlre relation of these capabilities with Teaching
Performance, elements such as the following hawgeater impact: (i) aspects related to the
capabilities of members of the organization toizillS/IT to develop adequate communications
and coordination, both inside and outside the argdion; (ii) aspects related to the capabilitiés o
the IS/IT area to expand its technical knowledge experience for an adequate I1S/IT development
and exploitation. We also include in this categihey capabilities of the whole group of institutibna
members to develop their technical knowledge amdeence to adequately utilize 1S/IT. We close
this category with the capabilities of the IS/I'Bato develop adequate IS.

In this regard, we argue that the progressive dgveént and implementation of IS/IT in
universities (CRUE, 2004) would not have been (obssif organizations lacked technical
capabilities to complete it, even if technology wasilable. Besides, if we think of the great
amount of information that is managed and shareatiinviuniversities; the need for permanent
internal communication; and the increased numbeneétings that take place in this organizations
(in all levels), it is possible to infer that , arder to develop, streamline and control all these
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activities requires an adequate IS/IT support. \Weia that within such support, the most relevant
contribution should be that of the capabilitieshe people who participate in these activitiessého
who utilize IS/IT, which should enable the accorsipihent of adequate levels of communication
and coordination.

Finally, we observe that: (i) given the increasijevance recognized to IS/IT utilization in
universities, it is interesting to develop studiest enable the evaluation of the effects of thesks

on the activities and results of this type of oigations. Moreover, if studies like this have found
positive effects of IS/IT on the performance of amgations in general, it is attractive, then, to
study what happens in the very particular casenofeusities. (i) The exploratory character of this
investigation enables us to show results and diawelasions on the behavior of the investigated
topics in universities. However, we believe it ecassary to keep researching on the topic in order
to gather more data to validate, modify or rejetiatvwe have found, which would enrich both
IS/IT knowledge and higher education organizatiobshavior. In this regard, the most salient
limitations of this research are: (i) we researcbely one university activity area (Teaching); (ii)
we only included public institutions in Spain, wiicarrows organizations type (private universities
were excluded) and geographical scope; (iii) weaioletd less valid cases than we desired.
Therefore, future research on this topic shouldptmi reduce these limitations.
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