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Abstract

This paper presents a statistical analysis ofekellof prioritization and degree of
implementation of information technology (IT) indtaucture in higher education
institutions (HEIS) in the Philippines. A total 85 HEIs in the Philippines participated in
the study. The respondents are all heads in theaydanent of Information Technology
units. The instrument used in data gathering waslfaconstructed survey questionnaire
based on the critical questions from EDUCAUSE.

The aggregate mean for IT infrastructure was 4ulich means it is considered
‘high priority’ in the Philippines HEIs surveyed.hiB indicates that the infrastructure
component needs to be completed in the next theaesyin these HEIs. The degree of
implementation of IT infrastructure in the HEIs s®an aggregate mean of 3.27, which
corresponds to ‘moderately implemented’, indicatihgt although this component is in
the strategic plan of the HEIls, little or no actimais been undertaken in this regard. The
level of prioritization of infrastructure has a msificant correlation at 0.01 level of
confidence with the degree of implementation oséheomponents. In addition, there is a
significant difference between the level of priation and degree of implementation of
IT in the HEIs surveyed in terms of the total numbgyears of existence of the HEIs,
annual IT expenditures of the HElIs, total Interbahdwidth of the HEIs, and extent of
participation in decision-making of the respondents

Keywords: IT Infrastructure, IT management, infotima technology in education



LUMINA, Vol. 23, No.2, ISSN 2094-1188

Introduction

Technology is viewed by Heidegger as a neutral faet@ of humanity. Heidegger
pointed out that technology has primarily changedway of being towards each other and the
rest of nature. (Thornton, 2007: 164). The techgicll phases in the history of being have
changed drastically that impact on how people wtdad and adopt the modernist worldview
related to it (Zimmerman, 1990). Information Teclugy (IT) changed our lives. The rapid
growth of technological changes has had a sigmficgampact on the way people think, act,
decide, live, work, and play worldwide (Ogunsolad af\boyade, 2005:7-14). Technological
changes are represented by the complexity of thiasinucture developed. IT infrastructure is
described by the increasing use of computer, inftion technology necessary for knowledge
acquisition, distribution, and knowledge presewatilt refers to the “middle layer that would
act as a first-class tool to enable a new levedcadnce”. (Ocean ITI Working Group, 2004.) IT
infrastructure may describe the institution’s odfien of people, data, processes, hardware and
software, interacting with each other to collechqgess, store, and provide a common goal for
the organization. Advancements in IT infrastructurelude deploying technology that makes
easy to collaborate and network in the workplacth lrternally and externally (Corporation for
National Research Initiatives, 2009). It is therfdation of a global knowledge-based economy
and society. It contributes “in accelerating growtbradicating poverty and promoting
sustainable development in developing and tramsgmonomy countries and in facilitating their
beneficial integration into the global economy” {téd Nations, 2000). The Philippines’ Digital
Strategy was developed strategically to make thenttg a “digitally empowered, innovative,
globally competitive, and prosperous society whereryone has reliable, affordable and secure
information access in the Philippines”.

Reports show that IT in higher education instim$éio(HEIS) impact the way the
educational system operates. Communication Sugpatems like chats, forums, e-mails, etc.
can be adapted by them. Students can access tleedibraries and distance learning is also
possible. School accountants, office secretariesotimer staff improve their performance using
any Transactional Processing Systems. Adminisgaivd academic reports are made paperless
easily and quickly by using any Office Automatiogsms. Most importantly, Management
Information Systems help improve the collectionnipalation, interpretation and processing of
data. School records are even more accurate, ctanpled accessible and secure if IT has been
effectively implemented. Decision Support Systems Bxecutive Information Systems help top
management and school administrators in both adadamd administrative life in the university
in the decision-making process.

IT infrastructure in education describes the eq@pmprocess and tools in the teaching-
learning process as media and methodology. Sutti¢ieinfrastructure is an ideal condition for
the adaptation of e-learning (Lee, 2011:51-77). TSiiman Online University Learning
(SOUL) is among the successful eLearning infrastimec(Marcial, 2010). However, investment
of IT infrastructure challenges the educationatiingons both administrative and academic
processes. Yap (2005:10-11) reported that educagotor garnered 20% of Asia’s top IT-using
institution. In 2006, Frost and Sullivan s reportiedt fast-changing technology trends re-defined
the way educational institutions operate (citedTisgng, 2007: 14-15). Tan (2011:1) suggests
that “HElIs try to capitalize on 21st century toalsd technologies to address 21st century issues
and challenges”.
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EDUCAUSE, a nonprofit association whose missiotoisdvance higher education by
promoting the intelligent use of information techowy, reported that IT infrastructure rankedj 8
in the 2011 top 10 IT-related issues in HEIs (Imgemn, B., Yang, C. and the 2010 EDUCAUSE
Current Issues Committee, 2011). In 2010, IT irtfragure ranked 10(Ingerman, B., Yang, C.
and the 2010 EDUCAUSE Current Issues Committee,0R0L clearly shows that IT
infrastructure is an increasing issue in HEIs. Tdllowing excerpts are descriptions about IT
infrastructure by EDUCAUSE on its survey on 201pTlen IT Issues (Ingerman, B., Yang, C.
and the 2011 EDUCAUSE Current Issues Committee] 201

As services spread out to the cloud, and as irtigtita rely more on their internal
networks for access to on-site and off-site sesyiceampus IT connectivity and
integration—that is, the infrastructure/cyberinftagcture—continues to be of strategic
importance. The connection to the Internet is usatdust for access to external services
unaffiliated with the institution but also for ddaél cloud-based campus services such as
e-mail, learning management systems, ERP, and a@barinistrative functions. Even
though many institutions are seeing cost savingsibying services to the cloud, the one
thing that cannot be moved is the connectivityfit§hese connections are in constant
need of upgrades, and many institutions are dealiitly cabling plants that are reaching
the end of their functional lifetimes, such as Qaty 5 twisted-pair cabling and
multimode fiber optics or any cabling more tharieh years old. Furthermore, the
increasing consumerization of technology means #tatents are bringing multiple
devices to campus (e.g., laptop, tablet, smartphgaming console) and are expecting
all of those devices to be connected to a ubigsijttast, and reliable network, both wired
and wireless. As some institutions are beginningutl out of their recent financial
troubles or are learning to budget within their néamdscape of austerity, investment in
critical infrastructure and cyberinfrastructure Wwibe seen as either a welcome new
expense or an essential ongoing one, and stallefegis will begin to move forward
again out of the necessity to face the above ahgdls.

According to the UK Trade & Investment, the Philipgs has a well-developed network
of communications infrastructure that connectstkimee largest island groups of Luzon, Visayas
and Mindanao. Its specialized IT zones provide asewpsecurity and building monitoring
systems. The Commission on Higher Education (CHED)attached agency to the Office of the
President of the Philippines for administrative pmses, formulates and recommends
development plans, policies, priorities, and praggdincluding IT) on higher education.

This paper investigates the level of prioritizatiand degree of implementation of IT
infrastructure in HEIs in the Philippines. Priazdtion refers to the level of importance or
urgency of IT infrastructure in the HEIs while ireptentation refers to the degree of realization
or execution of IT infrastructure in HEIs in theiljipines. This paper also demonstrates the
relationship between the level of prioritizatiordashegree of implementation of IT infrastructure
in HEIs in the Philippines. It further demonstraties significant differences between the level of
prioritization and degree of implementation of Hfrastructure in HEIs in the Philippines in
terms of the HEIs’ total number of years of exisenHEIs’ annual IT expenditures, HEIs’ total
Internet bandwidth, respondents’ level of profiagrof technical skills, respondents’ rating of
human skills, respondents’ rating of conceptuallskand extent of participation in decision-
making of the respondents.
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M ethodol ogy

This paper is a supplemental document and formgfdhe study on the landscape of IT
in HEIs in the Philippines (Marcial, 2011). The dguwvas descriptive-correlative and utilized a
survey methodThe respondents of the study were IT managerseohéad in the management
of IT and IT-related services in the HEIs. Duritg tadministration of the survey, a sample size
of the respondents was determined from the lidgiBls published in the official website of the
Philippine’s Commission on Higher Education as ecBmber 2010. In this case, the total HEIs
based on the list is 1,496, 112 of which are putdbiteges and universities and 1,384 are private
colleges and universities. The sample size wasdediroff to 316 HEIs. Computation of the

sample size is as followa: = " —— wheren is the sample sizé\ is the total population arel

- Neg*

is the margin of error. A 5% margin of error is dise the study. A total of 316 (n) HEIs in the
Philippines was included in the survey. A stratifampling procedure (% =) was conducted

in order to get the regional distribution of thespendents. Respondents per region were
identified randomly using a computerized random bemgenerator by Weaver and Raulin
(2007).
Table 1.

Respondents’ Regional Distribution

HElIs-

Regions in Philippines Public Private Respondents

1 (llocos Region) 1
2 (Cagayan Valley) 0
3 (Central Luzon) 1
4 (Calabarzon) 1
5 (Bicol Region) 3
6 (Western Visayas)

7 (Central Visayas)

8 (Eastern Visayas)

9 (Zamboanga Peninsula)

10 (Northern Mindanao)

11 (Davao Region)

12 (Soccsksargen)

13 (National Capital Region)

14 (Cordillera Administrative Region)

15 (Autonomous Region of Muslim Mindanao)
16 (Caraga)

17 (MIMAROPA)
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The survey administration process was limited tor fdistribution methods. The first
administration was done by sending the questioantirough the email addresses of each
respondent as published by CHED in its website erirary 4, 2011. The second administration
was done personally to some identified respondshtsattended the 2011 National Convention
of the Philippine Society of IT Educators held kebyy 16-19, 2011 in Antipolo City, Manila.
The third administration was done on March 4, 2By kending a printed copy of questionnaires
addressed to the School Heads. The fourth adnatitr was done by sending the electronic
guestionnaire through email directly to some of itientified respondents (IT Managers or
related position). Follow—up processes were alsotdid through making telephone call and
sending text messages to the respondents who digesipond based on the indicated deadline.
Telephone numbers were based on the list publishdte CHED website. A weekly follow-up
through email was also done to have a greatercjgation from the HEIs. Only those HEIs who
sent back the filled-up questionnaire from Februgar011 to April 30, 2011 were included in
this study. A total of 95 HEIs participated durithg administration of the survey. There are two
sets of questionnaire that were disqualified besaushe person answering the survey
guestionnaire is not an IT manager. There are 14 Which formally signified not to participate
in the survey and another two sets of questionsairere returned via the post office due to
addresses which are not found. The remaining relpuas did not respond after several follow-
ups were made. Table 1 presents the regionallwisivh of the HEIs qualified in the survey. Of
the 95 HEIs, 15 are public colleges and universiéiad 80 are private colleges and universities
(Table 1).

Moreover, the instrument used in data gatheringctmmplish the specific objectives of
the study was a survey questionnaire. A test-resés21 qualified testers was conducted to
measure the reliability of the instrument. Thesetaess were composed of different IT
stakeholders such as academic heads, IT consultinpsactitioners who have supervisory or
administrative experience and other IT enthusiast® are active in promoting quality
education. The instrument is composed of closeemgestions that are based on the critical
guestions that EDUCAUSE has pointed out in the 2@#® IT issues in higher education,
particularly on the critical questions concerningrastructure. Respondents were asked to
evaluate the level of prioritization according ke tfive alternative choices: 1-Not a priority, 2-
Low priority, 3-Medium priority, 4-High priority, @d 5-Essential. Likewise, respondents were
asked to evaluate the degree of implementationach dT component according to the five
alternative choices: 1-Not Implemented, 2-Fairlyplemented, 3-Moderately Implemented, 4-
Highly Implemented, and 5-Very Highly Implemented.

Results and Discussion
The Prioritization and I mplementation of I T Infrastructure

The level of prioritization of IT infrastructurergsented in Table 2, has an aggregate
mean of 4.06 which is describedlagh priority. It indicates that the infrastructure component is
prioritized and needs to be done in the next 3sygathe HEIs. There are specific items that are
ratedessentialsuch as on items 1, 5, 6, 7 and 15. The interjioetés that these items have the
highest level of prioritization and are alreadypilace in the respondent’s school. Further, the
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study also reveals that the private HEI's leveingplementation of IT infrastructure is better (

= 4.14) compared to the public HEIs in the Philigs & = 3.73).When the respondents are
grouped according to gender, the study revealstitteatmale IT managers have better weighted
mean & = 4.10) than the female«(= 4.04) of their level of prioritization of IT irdistructure.
When grouped according to civil status, the stuelyeals that the married IT managers have
better level of implementation of IT infrastructufe = 4.16), while the single IT managers is
3.86. When the respondents are classified accotdihgghest educational attainment, those who
have bachelor degreex (= 4.20) have the highest level of prioritizatioh & infrastructure
compared to those with doctorate’s degree=(4.17) and master's degree € 4.03). Lastly, IT
managers who are working as fulltime have betteghted mean of level of prioritization of IT
infrastructure ¢ = 4.24) than the part-time IT managers with oxly 3.95.

The degree of implementation of IT infrastructurethe HEIs (Table 3) shows an
aggregate mean of 3.27 describedraxlerately implementethdicating that this component is
in the strategic plan of the HEIs, however, ther@a action done yet. The result supports the
claim in MIS Asia that the educational institutiomsthe Philippines have embraced wireless
technology. The aggregate mean of the degree ofemgntation of the IT infrastructure
presented in the study shows that all these conmieveere already implemented but no action
has been established to achieve these componenigvdr, according to the result on the level
of prioritization, the aggregate mean of IT infrasture is highly prioritized and need to be done
by the HElIs in the next 3 years.

Further, the study also reveals that the privatdsH&egree of implementation of IT
infrastructure is betterx( = 3.34) compared to the public HEIs in the Philygs (x = 2.86).
Surprisingly, the study reveals that the femaleni@nagers have better weighted mean (3.29) in
the degree of implementation of IT infrastructuempared to the male IT managers with a
weighted mean of 3.24 in their degree of implem@&mtaof IT infrastructure. When grouped
according to civil status, the study reveals tihat married IT managers have better degree of
implementation of IT infrastructurex(=3.30), while the single IT managers is£ 3.08). When
the respondents were classified according to htgedacational attainment, those who have
master’'s degree have the highest weighted mean3.33) of their degree of implementation of
IT infrastructure compared to those with doctotiégree X = 3.18) and bachelor’s degree (
= 3.14). Lastly, IT managers who worked fulltimev@aetter weighted mean of the degree of
implementation of IT infrastructurex(= 3.43) than the part-time IT managers with orly=
3.09.



LUMINA, Vol. 23, No.2, ISSN 2094-1188

Table 2.

Level of Prioritization and Degree of Implementataf IT Infrastructure in the HEIs

Prioritization Implementation

Items on Infrastructure Component
¥ Description %  Description

1) IT infrastructure should be addressed in the
institution’s strategic plan.

2) A “green computing” program should be initiated %1 85

4.39 E 3.61 HI

o HP 2.90 Mi
the institution.
3) The technical network staff should be up-to-date o
emerging technologies and standards. 219 HP 3.43 HI
4) The infrastructure should have a built-in redundrangr 08 HP 391 MI

to provide continuous service.

5) Deans, chairs, faculty, and administrators should
periodically be consulted about the adequacy of th4.35 E 3.52 HI
IT infrastructure.

6) Students’ satisfaction with the IT infrastructure
should be measured..

7) The institution should have a replacement plan for

4.20 E 3.48 HI

servers, appliances, network devices, and other 4.14 E 3.33 Ml
hardware.

8) The institution should compare lease and purchas
options. 897  HP 3.31 M

9) The institution should have good monitoring and
benchmarking practices.

10) Network and systems administrators should have the

4.02 HP 3.18 Ml

tools and training to automate problem detectiah a#.06 HP 3.23 Ml
notification.

11) The institution should have an information life-gyc
management plan to ensure the continued 3.96 HP 3.02 Ml

availability and usability of information.
12) The institution should evaluate or deploy
virtualization techniques for storage, network, or 3.78 HP 3.01 Ml
server consolidation.
13) The institution should have adequate planningf staf
and infrastructure resources, and funding to suppcs.88 HP 3.16 Ml
research computing.
14) The institution should account for the dynamic
change and pace of policy, security, and complian8e82 HP 3.13 Ml
requirements.
15) The institution should effectively meet the current
demand for both wired and wireless connectivity 4.25 E 3.48 HI
and mobile applications.
Aggregate Mee 4.0¢€ HP 3.2i Ml
Legend: E-Essential; HP-High Priority; HI-Highly lolemented; MI-Moderately Implemented
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Correlation and Difference between the Level of Prioritization and Degree of I|mplementation
of IT

The level of prioritization in all IT infrastructarcomponents is ratddgh priority. The
result shows that these components are priorit@metineed to be done in the next 3 years. On
the other hand, all IT infrastructure componentsewatedmoderately implementedhe result
shows that these components are already in theegittgplan but there is no action exercised.
Shown in Table 3, the level of prioritization on iffrastructure has significant correlations at
0.01 level of confidence with the degree of implataéon to these components.

Table 3.

Test of Correlation between the Level of Prioritiaa and Degree of implementation

} p-value
Level of Prioritization and Degree of p-value (two-tailed test) Remarks
implementation of IT Infrastructure 0.949 ** 0.000 significant
at 0.01 level

Table 4.

Test of Difference between the Level of Prioritmatind Degree of Implementation

Variables F-value p-value t-value p-value Remarks

No. of years of eistence
Prioritization, Implementation 221.3683 4.35E-58 6.8560951.04E-10  Significant

Annual IT Expenditures
Prioritization, Implementation 13.16172 4.00134E-06 6.12254B.09E-09 Significant

Total Internet Bandwidtt
Prioritization, Implementation 11.61308 1.88802E-05 5.556794.88E-07 Significant

Level of Proficiency of Technici
Skills, Prioritization, 21.95239 1.44351E-09 5.4270724.81E-07 Significant
Implementation

Rating of Human Skills
Prioritization, Implementation 68.68906 6.86371E-25 6.776571.65E-10 Significant

Rating of Conceptual Skill:
Prioritization, Implementation 47.76102 1.63659E-18 5.10823®.16E-07 Significant

Extent of Participation i
Decision-making, Prioritization, 47.76102 1.63659E-18 5.10823®.16E-07 Significant
Implementation
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Tables 4 shows that there is a significant diffeeebetween the level of prioritization
and degree of implementation of IT infrastructurgéhe HEIs in the Philippines in terms of the
HEIs’ total number of years of existence, total twm of curricular offerings, annual IT
expenditures, total Internet bandwidth, respondefgvel of proficiency of technical skills,
rating of human skills, rating of conceptual skikmd extent of participation in decision-making.
The mean values of all items in IT infrastructun@ws that the degree of implementation is less
than the level of prioritization. It indicates thhere is a disparity or significant differencetle
implementation of IT infrastructure against theoptization of IT infrastructure in the HEIs in
the Philippines. This suggests that the HEIs inRh#ippines have notable planning; however,
implementation plans are needed for improvemenis Tasult may indicate also that IT
managers do not fully implement formal strategiziagd planning processes that meet
established objectives and install disciplines @nage application acquisition and operation
(Frenzel, 1999).

Summary, Conclusion and Recommendation

The level of prioritization of IT infrastructure the HEIs in the Philippines is described
as high priority. This signifies that IT infrasttuce components in the HEIs are prioritized and
need to be done in the next 3 years. The degrempmé&mentation of IT infrastructure has a
description of moderately implemented. This implibat IT infrastructure is in the HEIls
strategic plan but there is no action that it hasnbdone. Specifically, infrastructure planning,
policy, staffing, funding, monitoring, and benchikiag practices are already in the HEIs’
strategic plan for implementation. The level ofopitization of IT infrastructure has significant
correlations at 0.01 level of confidence with tlegieke of implementation of IT infrastructure in
the HEIs in the Philippines. There is a significdifference between the level of prioritization
and degree of implementation of IT in the higheuadion institutions in the Philippines in
terms of the Total number of years of existencthefHEIs, Total number of curricular offerings
by the HEIs, Annual IT expenditures of the HEIstalonternet bandwidth of the HEIs, Level of
proficiency of the respondent’s technical skillgtiRg of the respondents’ human skills, Rating
of the respondent’s conceptual skills, and Extenparticipation in decision-making of the
respondents.

The result of this study may be evaluated and coeapto the survey conducted to over
500 companies, cited by O’Brien (1999), adaptednfrouftman (1997), on performance
problems in managing information systems. The suresealed that 16% of the respondents,
highest in rank, showed that IT effort is poorlyiopitized. In a separate survey, cited by
Chapman (2004), on why CEOs fail, 70% of 10 CEO® vidil do so not because of bad
strategy, but because of bad execution in the im@tgation. This may be a guide for the HEIs
to properly set their priorities and effectively prament IT infrastructure to achieve
organizational goals. Likewise, the result of ttisdy affirms to the result of a survey conducted
on why only one third of UK companies achieve sigat success 80% of IT heads or directors
said they had the right strategy and perhaps tie griorities but only 14% thought that they
were implementing them well.

The higher education institutions in the Philipgingre challenged technologically in
terms of the level of prioritization and degree iofplementation. Priorities, initiation and
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integration of IT in the higher education instituts in the Philippines is a pressing issue that
needs to be addressed not only by the school astmgition but a collaborative effort among
faculty, staff, students and others. The governntferaugh its effort on the Philippines Digital
Strategy should continue to commit in harnessirgy fibtential and power of IT in order to
respond to the global trend towards a digital econpand knowledge societies.

Improving IT infrastructure always entails finaricigonsideration; however, IT
infrastructure is more than just an investmenis & commitment to keep by all stakeholders in
higher education institutions. HEIs should revigsvstrategic plans to identify the gap between
priorities and implementation of IT infrastructues determined by the management of
information technology. HEIs should elevate itgastructure into collaboration, networking and
other emerging trends such as virtualization andcticomputing. School administrators should
consider identifying the strength, weaknesses, appibies and threats of infrastructure to
facilitate sufficient and innovative teaching-leiagn environment. The administration and
management in the HEIs should be active in its tolereativity and innovation (Heskett, 2007)
and develop a strategic management response tchdikenge of global change (Morrison &
Wilson, 2006).
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