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|. Introduction

The world we live in today is very different from what it was a century, even a few
decades ago. This transformation has been driven in pat by rapid technologica
innovation. While the 19th century saw the rise of the Indudtrid Revolution, with steam:
powered machines intensfying and expanding human productive power, the 20th century
was characterized by the birth of machine-powered flight and the emergence of
broadcasting and computer technologies that extended the reach of human credtivity even
more and made possible new ways by which humans could live and work together.

In the past fifty years, especidly, technology has made information, once a scarce
resource, abundant. With computers and Internet technologies in particular, more people
can now have access to more information more quickly than ever before. Moreover, the
exponentiad  growth in access to information has led to a corresponding exponentia
growth in the production of new information, and this has forced us to rethink our notions
of what we need to learn and how we should learn it.

Educationd indtitutions acknowledge that they must move apace with the technology-
driven changes in society and economy. In today’s knowledge society, not only must
schools ensure that learners possess the competencies to wield these rew information and
communication tools productively, they must equip learners with the criticd and andytic
tools necessary to live and flourish in an informationsaturated environment. Mastery of
facts has become less important than the ability to contextudize these facts and derive
ther meaning within specific contexts Thus, learners must develop three foundationd
skills “1) how to find information; 2) how to determine if what is found is relevant to the
task a hand; 3) how to determineif the relevant information is accurate.”*

Acquistion of these three foundational skills sets the parameters for the use of ICT in
schools. The tools that in part crested the demand for information literacy skills in the
fird place can, if used effectively, be the best tools to help learners meet these demands.
The integration of ICT in the teaching and learning process is, potentidly, one of the
most viable interventions towards educationd reform. The modds of effective ICT use,
however, cannot be condructed overnight. A variety of technologicd, curricular,
pedagogicd, inditutiond, culturd, and financid issues need to be addressed, and the
complex interaction among these various factors means that congtructing the best practice
models would involve much “thought, experimentation, and a willingness to spend the
time to develop and refine strategies until they are proven to be effective.”?

Objectives. The generd objective of this study is to determine the use of ICT in the
Philippine public secondary education system. Specificdly, school-beneficiaries of the
1996 Department of Education, Culture and Sports (DECS, later changed to Department
of Education or DepEd) Computerization Program will be profiled to determine the
fallowing:

1) thehistory and godsof ICT usein the public high school system;
2) thelevd of ICT resources present in the system;

! Thornburg, David D. “Technology in K-12 education: Envisioning a Future”, (http:/www.air-
dc.org/forum/abthornburg.htm) 1999, p.
2 |bid, p.1.




3) the types and extent of uses—adminigrative and educationa—of ICT resources
in the sysem;

4) the ICT-rdated competencies of teachers and the extent of taff development
activities, and

5) barierstotheuseof ICT in the system.

I. Context and Significance

In 2001, the then Department of Education, Culture and Sports, now the Department
of Education (or DepEd), began a process of curriculum restructuring aimed a improving
the qudity of Filipino learners and providing them the necessary <kills for lifdong
learning. The reaulting 2002 Basc Education Curriculum (BEC) is beng implemented
nationwide beginning June 2002. Among the new curriculum’'s notable fesatures is the
reorganizetion of subjects into five learning areas, namdy: Filipino, English, Science,
Mathematics, and Makabayan. The latter integrates previoudy separate subjects such as
Socid Studies, Physca Educetion, Hedth and Musc, and Technology and Home
Economics. Vaues Education, on the other hand, will be integrated in dl learning aress.

In eaborating the philosophy of education that informs it, the 2002 BEC enshrines
information literacy as a prerequisite for socid and economic development: “We have to
educate our Filipino learners to filter information criticaly, seek credible sources of
knowledge, and use data and facts creetively o0 that they can survive, overcome poverty,
rase thar persond and naiond esteem, and redize a gracious life in our risky new
world.”* In view of this god, the new curricllum provides for the hamessing of the
power of ICT as an indructiond medium, specifying that ICT be “an integrd pat of dl
the learning aress, whenever hardware and software are available.”®

Conggent with the gods of the new curriculum, the “Department of Education
Information Technology Framework” lays down the action areas for ICT-integration in
the basc education sysem from 2000 to 2005. These include school computerization,
teacher training, IT curriclum development, multimedia content development, financing,
and monitoring and evaluation.’

However, government’s continued investment in ICT for education has provoked
some criticism. DepEd has been accused of a falure to present clear-cut policies, plans
and targets that would judtify such investment, paticulaly as increased dlocations for
ICT reduces those for more traditiona learning tools.” Rdated to this is the continuing
debate over the differentid efficacy of ICT intervention across subject areas, student
characteristics, teacher roles, and levels of access to technology, among others®

3 Department of Education, “2002 Basic Education Package”, January 29, 2002, p. .

*Ibid, p. 4.

® Ibid, p. 18.

® This isapreliminary and unofficial document submitted by DepEd to the Information Technology and E-
Commerce Council (ITECC). Thereisalso, according to a DepEd officer, an unofficial National ICT for
Basic Education Strategic Plan but which is not for public circulation.

" Rodrigo, MariaMercedes T. “Information Technology Usage in Metro Manila Public and Private
Schools’. PhD dissertation. School of Computer and Information Sciences, Nova Southeastern University,
2001, pp.22-23.

& Ibid.



But despite these criticisms, computerization and connectivity initigtives by both the
public and the private sectors continue. The absence of a comprehensve database on ICT
deployment in the public school sysem makes it impossble to determine the actud leve
of ICT resources and ther indructiond use, but data that are avalable provide some
indication of the extent of ICT penetration, if not actud use, in schools.

DepEd edtimates that around 80,000 units of personal computers (PCs) are required to
provide every public high school with a computer laboratory (at 18 PCs per school for
4,209 high schools nationwide). As of schoolyear 2000-2001, 1,571 schools are estimated
to have received computers through the various assstance programs of the government
and the private sector: °

DECS Computerization Program (1) 7 PCs per school 661

DECS Computerization Program (2) 10 PCs, 1 server 280 (for Y2000)
DOST Science & Technology 15 PCs per school 110

Oriented School

DOST Computer Literacy Program 10 PCs per school 70 (for Y 2000)
Individua private sector donations 200 — 250

Such efforts ill left over 60% of public high schools without access to computers.
Currently government has a project dubbed “PCs for Public High Schools’ involving the
deployment of 20 PCs in 1,000 public high schools across the country. Ddivery and
inddlation of PCs are ongoing. Upon completion of the program, around 60% of public
high schools would aready have PCs.

Government assstance packages typicaly included office software and educationd
CDs aswell as ateacher training component.

The extent of private sector contribution to ICT investment in education is likewise
difficult to estimate. What is known about private sector activities in this area suggests
though thet its efforts elther expand or build on the exigting initiatives of government.

For ingtance, the loose consortium of corporate foundations, non-profit organizations,
IT vendors, and private IT training providers caled ConnectEd has identified 100 public
schools for connectivity assstance, i.e, the provison of a locd aea network and free
Internet access for one year. ConnectEd dso solicits PC donations from private firms for
digtribution in the schools. Teacher training is dso included in the consortium package.

Another private sector initiative is the Coca-Cola Company’s ed.venture Program
which in 2001 provided 14 public high schools in Metro Manila and the Visayas Internet
laboratories with between 10 to 21 PCs. This program aso includes a comprehensive
training package for teachers, school adminigtrators, and lab managers.

Recent research on ICT usage show that despite these efforts, however, access to and
use of technology in public schools are 4ill quite limited. In “Information Technology
Usage in Metro Manila Public and Private Schools” Rodrigo suggests that there are

® Estimates were compiled by the Task Force on PCs for Public High Schools, Economic Coordinating
Council of the Philippinesin May 2000. Numbers have been updated by the researchers.



generdly poor levels of access to computers, peripherds, software, and the Internet in
Metro Manila public and private dementary and secondary schools. Gaps dso existed
between the god of the school to use ICT to promote active, individudized ingruction
and to improve student achievement, on the one hand, and the actud use of ICT, which
Wf]s Iilgnited to classes on computer literacy, productivity tools and programming, on the
other.

Another study being conducted by SEAMEO INNOTECH cdled Project CARES
focuses on assessing the readiness of public schools to adopt ICT-based teaching and
learning drategies through a universd survey of public primary and secondary schools.
Findings from this research, however, are not yet avalable but would certainly go a long
way in establishing benchmarks for ICT-integration in education.

The present study is another attempt to contribute to the limited body of knowledge
on ICT use in the Philippine public school system, specificdly a the secondary leve. It
adopts the same survey ingrument used by Rodrigo, which was in turn based on an
international  computer use in education sudy conducted in 1998 and covering 27
countries and territories™® This study, however, has extended the scope of the survey
nationwide in the hope of drawing some conclusions indicaive of the nationd deaus of
ICT in education that may hdp inform nationd ICT in education policy planning.

[11. Methodology

Data for this study was drawn from a survey conducted from November 2001 to
January 2002 of school-beneficiaries of the 1996 DECS Computerization Program.

Sample selection. The survey sample conssted of 100 schools nationwide randomly
slected from the complete liss of school-beneficiaries of the 1996 DECS
Computerization Program provided by the DepEd Centrd Office. The sampling frame
conssted of 661 public high schools that were sdected by DepEd to be beneficiaries of
its 1996 Computerization Program based on the following criteria 1) must be a high-
performing school (as indicated by overdl peformance in the Nationd Secondary
Achievement Tedt); 2) must have a full-fledged adminigtrator; 3) must receive a share of
the nationd government budget for education; 4) must offer “Busness Technology
(Computer Education)” as a gpecidization in the 3rd and 4th years 5) must have
eectricity and an ar-conditioned room to house the computer package; and 6) must be
recommended by the Division and Regional Offices'?

Questionnaire. Face-to-face interviews were conducted using a structured questionnaire.
The questionnaire used for this survey was adapted from the insrument developed in
1998 by the Internationd Association for the Evaduatiion of Academic Achievement
(IEA) for the Second Information Technology in Education Study (SITES.'® The
questionnaire focuses on sSx aess, namdy: 1) background information on the

10 See Rodrigo, “Information Technology Usage in Metro Manila Public and Private Schools”.

11 .
Ibid, p. 40.

12 Department of Education, “ Status Report on the 1996 DECS Computerization Program,” prepared by
Marivic Abcede, Adopt-a-School Program, DepEd, 2001.

13 Used with permission from Dr. Willem J. Pelgrum.



respondents and the school; 2) history and objectives of ICT use; 3) ICT resources, 4)
ICT use, 5) technicad support and needs, and 6) daff development. Nine of the 113 items
in the questionnaire were to be answered by the Principd or hisher equivdent, the
Assgant Principd or the Officer-in-Charge. The rest of the items were to be answered by
the Computer Coordinator or hisher equivaent, asssted when necessary by other Saff
knowledgeable on the matter.

Respondents. Two hundred fifty school daff from the 100 sampled schools were
interviewed. In al but 14 sampled schools, there were multiple respondents ranging in
number from two to seven (See Table 1.). Most (70%) had two to three respondents.

Table 1. Percentage of schools by number of respondents

One 14
Two 46
Three 24
Four 11
Fve 3
Sx 1
Seven 1

Of the 14 schools with single respondents, al were Principas or their equivaent.
Other respondents included the Computer Coordinator or higher equivalent; Department
Heads, Master Teachers, and Head Teachers, other subject area teachers, and non-
teaching and other support staff (See Table 2.)

Table 2. Percentage of respondents by position

Principal or equivaent 92
Assgant Principd or Officer-in-Charge 5
Computer Coordinator or equivalent 53
Computer Coordinator employed by a private firm 1
Department Head, Master Teacher or Head Teacher 22
Other subject area teacher 54
Nontteaching Saff (administrative or support) 23
TOTAL 250

Efforts were made to reduce non-sampling errors (due to nonresponse, lapses during
the conduct of the field interviews and recording of responses, and errors in data editing,
coding, and entry.)

Pre-testing. Pre-tesing of the questionnare—to identify vague or ambiguous items and
to pinpoint problems in the adminigration of the insrument—was conducted in three
Metro Manila schools sdected from the 1996 DECS Computerization Program list. Key
issues that arouse during the pre-test included the respondents difficulty in answering
technicd questions (e.g., processor types and operating sysems of computers), the
generd lack of documentation of the history and use of ICT and thus the reliance on the
respondents  reconstruction of events, the need for multiple respondents sSince



information on ICT is digpersed within the school sructure as well as to cross-vdidate
responses, and the need for athorough inspection of existing resources and infrastructure,

Changes were made to the questionnaire based on the results of the pretest. In
paticular, severa items which were found to be either ambiguous or too difficult to
ansver were modified or deleted atogether. Moreover, the sequence of items was
changed and the format of response tables was modified to incorporate a verification
procedure consisting of an ocular inspection of ICT resources.

Field interview team. The fidd interview team was composed of one Fidd Manager,
two Group Supervisors and 11 Fidd Interviewers. A Group Supervisor, reporting directly
to the Field Manager, was assigned to every two to three Fidd Interviewers.

All Group Supervisors and Fidd Interviewers received at least one week of training
conducted in three locations—Metro Manila, Cebu and Davao. Training focused, among
others, on magtery of the technica vocabulary, the conduct of the ocular ingpection, and
differentiation between different types of ICT uses and ICT-related tasks.

Initid interviews were conducted by Fidd Interviewers accompanied by a Group
Supervisor.  Fdd Interviewers were only permitted to conduct interviews on their own
after they had conducted three successive interviews without committing any errors in the
interview procedure or in the recording of responses. Throughout the data gathering
period, Group Supervisors made surprise checks on the interview team and conducted
follow-ups.

Field editing. Field Interviewers were asked to go over the questionnaire a the end of
each interview to check for consstency of responses. Each completed questionnaire was
then submitted to the assgned Group Supervisor for another round of checking.
Teephone follow-ups were made to resolve logica inconsstencies in responses.

Data processing. Codes were built and whenever appropriate pe-codes modified based
on the recorded responses. A finad consstency check was done before coding. Additiona
telephone follow-ups were performed to address consdstency issues. Findly, a data
encoding program was used to check for logicd condstency and for vdidation of
encoded data before data tables were generated.

V. Scope and Limitations

As this study is focused on ICT use in public high schools, it was decided by the
researchers to focus only on schools that are known to have computers. Thus while it
would have been ided for purposes of establishing nationa estimates to use as sampling
frame the entire universe of public high schools with exising ICT resources,
conaultations with DepEd Central Office reveded that no authoritative lig of schools
condtituting that universe exigts.

The ligs that are avalable are for the 1996 DECS Computerization Program and a
subsequent  computerization initistive in 1999-2000. As the package for the latter
program was deivered only in late 2000 and early 2001, the researchers decided to derive
its sampling frame from the 1996 Program, which completed ddivery by early 2000. This



meant that the ICT resources would have been present at the schools for a least one
complete schoolyear a the time of the interview.

Furthermore, dthough efforts to minimize nonsampling erors (due to item
nonresponse, Mmeasurement errors, recording errors, respondent errors, and data
processing errors) were largely successful, some data from telephoneffax follow-ups have
yet to be recaived as of the writing of this report.

For ingtance, in four of the 100 schools sampled, the Principd or higher equivaent,
Assgant Principd or Officer-innCharge was unavalable for interview. Thus for these
schools, seven questions pertaining to the history and gods of ICT use were not
answered.

V. Findings
A. Profile of the Schools

General information. The one hundred public high schools included in this survey ae
located throughout the Philippines, with a least one school sampled from each region
with the exception of ARMM. Hdf of the schools are located in Luzon—of which five
are in Metro Manila—while the rest are in the Visayas (27%) and Mindanao (23%). The
schools are dso dmost evenly divided in terms of locde, with urban and rurd schools
comprising 52% and 48% of the sample, respectively.

The schools vary widdly in terms of total student population (See Table 3.). Twenty
percent has less than 500 students, but an equa number has over 2,500. The smdlest
school in the sample has only 166 students. The largest school, on the other hand, has
11,848. The mean student size is 1,833, with a standard deviation of 1,886.

Table 3. Percentage of schools by size of student population (schoolyear 2001-2002)

Lessthan 500 20
500 to 1,000 21
1,001 to 2,500 39
2,501 to 5,000 12
More than 5,000 8
TOTAL 100

Smilarly wide ranging is the dudent-teacher ratio in the schools, the lowest being 9:1
and the highest 95:1. The mgority of the schools (55%) have a student-teacher ratio of
between 30:1 to 40:1. An overwhelming mgority of classes are overcrowded, however,
with ninety-two percent of classes composed of over 40 students. Of these 31% are
sections with over 60 students.

Electrification and telephony. A necessry condition for technology integration in the
school system is the presence of basic infrastructure such as eectricity and, for Internet
access, telephony that can carry data. Thus, access of schools to such basic services has
implications on the schools' capacity for ICT-integration.

All but one of the schools had power service a the time of the interview, with 89%
having power 24 hours a day. The one exception had its dectricity cut off in December



2001 but expects it to be reconnected within a month. Two schools have limited power
sarvice—one for only five hours per day and another, which relies soldy on a generator,
for only three hours. Two other schools have dectricity 13 hours per day and the sx
remaining schools have power from between six to 12 hours per day.

In many of the schools, however, the regularity of power service remans an issue.
One third of the schools experience brownouts at least once a month. Of these, hdf have
brownouts once every two weeks. Extreme cases include a school that reports having
brownouts ten times a month, and ten schools that say brownouts occur too frequently to
count.

Over hdf (55%) of the schools have no fixed telephone lines, ether because none is
avalable in their area (41%) or they cannot afford it (10%) or both (2%). On the other
hand, 20% of the schools have multiple landlines.

B. History and Goalsof ICT Use

The mgority of the schools dam to have used computers for educational purposes
for a leest two years (see Table 4.). Firg year to fourth year students in 68% of the
schools have used computers for learning in some way for three to five years, and in 16%
of the schools for even longer than that.

Table 4. Percentage of schools by the number of years ICT has been used for teaching
and learning activities

2years 11
3to5years 68
6 to 10 years 16
No response 5

TOTAL 100

When asked about the godls that determine how computers are used in their schoals,
respondents consdered preparing students to join the workforce, improving student
achievement, and making the learning process more interesting their three most important
gods (See Table 5.). Lower mean rankings for gods such as promoting active learning,
individudizing the learning process, and encouraging cooperaive leaning suggest that
these gods, dthough not consdered unimportant, are less of a priority and that the
prevailing notion of technology intervention is focused on the acquistion of basc
technica skillsand is till embedded in traditiona pedagogy.

Table 5. Mean ranking of goas that determine how computers are used in the school

To prepare students for future jobs 2.54
To improve student achievement 2.85
To make learning more interesting 2.97
To develop student independence and responsibility for own learning 3.31
To promote active learning strategies 3.38
To encourage more cooperative and project-based learning 3.67
To individuaize sudent learning experiences 3.68
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To give sudents drill and practice exercises 3.73

To satisfy parents and community expectations 3.87

This seems to be borne out by the responses to the question of the type of computer
kills that, according to the school’s goas, students should acquire by the end of their
fourth year (See Table 6.). Almogt al of the respondents cited basc skills such as
“operating a computer” and “writing documents with a word processor’. Fewer
respondents clamed higher leve skills such as “cdculating with spreadshests’  or
“writing smple programs’ as pat of the skill set they would like their Students to
acquire. Understandably since very few of the schools have Internet access, email- and
Internet-related skills are given limited emphasis.

Table 6. Percentage of schools that identified the indicated computer skills asthose
which their sudents must acquire by the end of the fourth year

Operating a computer (saving files, printing, keyboarding) 99
Writing documents with aword processor (typing, editing, layout) 94
Making illustrations with grgphical programs 77
Calculating with oreadsheet programs 70
Writing Smple programs 63
Sending, searching for and using eectronic forms of information 58
Communicating viae-mail with teachers and other students 41

ICT use in some of the schools has dso not been formaized. Only 76% of the schools
have a written policy or statement regarding the use of computers and/or the Internet. In
most cases these written policies focus on present and future use of the computers, staff
development, and the assgnment of computer-related tasks, less so on hardware and
software related issues or on the issue of “equity of access’, i.e., ensuring equal access to
al sudents and staff (See Table 7.)

Table 7. Percentage of schools whose written policy on the educationd use of ICT has
the indicated provisons

Use of computersin the current schoolyear 84.2
Pans for staff development with regard to ICT training 76.3
Use of computersin the forthcoming schoolyears 71.1
Specifications for computer-related tasks and persons-in-charge 63.2
Plans for hardware replacement or upgrade 59.2
Plans for software acquisition 51.3
Equity of access 48.7
Internet policy 22.4

C.ICT Resourcesand Use
Student-to-computer and teacher-to-computer ratios. The student-to-computer ratio is

computed by dividing the totd student population by the number of computers available
for sudent use. Smilarly, the teacher-to-computer ratio refers to the quotient of tota
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number of teaching staff by the number of computers that can be used by teachers. These
datistics are a useful index of the leve of ICT resources and use in a given school.

Findings from the survey indicate that there is an urgent need to improve sudent-to-
computer ratios if the country is to successfully integrate ICT in the public secondary
school system.

Two of the 100 schools surveyed no longer have computers currently in use whether
for administrative or educationd purposes'® Of the 98 schools with working computers,
two dedicate ther units to adminidrative (i.e, non-ingdructiond) use. Thus, only 96% of
the sample have computers used for educationa purposes either by teachers, by students
or by both. Furthermore, only 95 schools have computers that can be used by teachers.
The same number of schools has computers for student use.

Among those schools with student access to computers, the student-to-computer ratio
ranges widely from 12:1 to 1,098:1. The mean ratio is 267:1 (sd = 209) and the modal
ratio is 209:1.

Teacher-to-computer ratios gppear dightly better, with dmost a quarter (24.2%) of
the schools that allow teacher access to computers having one computer for four or less
teachers. Nonethel ess, the mean ratio is till apoor 9:1 (std=8). The moda ratio is 8:1.

Processor types and operating systems. The technical specifications of computers are
aso a good indicator of the extent to which these devices can be usad as an ingructiond
tool, paticulaly its effidency in running multimedia applications In generd, the
computers currently in use in the schools surveyed have fast processors and fairly recent
operating systems. 96.4 percent of al the working computers in the sampled schools have
Pentium processors. The rest have ether 486 (3.1%) or 8-hit processors (.5). The
magority of the computers in the schools dso run on Windows 95 or 98 (96%). Only a
smdl number use Windows 3.1 (3.8%) or MS DOS (.2%).

Multimedia computers. Multimedia computers are defined as those with a CD-ROM
drive and a sound card. Many educationd software are multimedia in form, thus the
number of multimedia computers avalable to teachers and dudents in a school is
indicative dso of the usefulness of a school’s ICT resources for teaching and learning.

The computers available for educationd purposes in the schools surveyed are
predominantly able to support multimedia applications. Eighty-six percent of the
computers avalable to students and 87% of those available to teachers have CD-ROM
drives and sound cards.

Software. The number and variety of software gpplications available in a school dso
indicates the extent of use of computers and related tools.

14 One of these schools was able to offer computer education classes for five years, until schoolyear 2000-
2001, by virtue of an arrangement with a private computer training firm. The school stopped offering these
classes after the students’ parents said that they were no longer willing to pay the PhP50 monthly fee.
Moreover, the private firm only offered the same basic courses every year and so student interest had
already flagged. The second school which reported zero computers currently in use, on the other hand, only
used the seven computers they received from DEPED in 1998 and in 2000 very briefly for teacher training.
Teachers from that school report that the principal took two of the units home for personal use for one year
and refused to let the teachers use the other units, which eventually became unusable because of improper
storage.



Table 8 below shows that the types of applications that are present in the schools are
predominantly “office software” or “productivity tools’, i.e, word processng,
oreadsheets, database management, etc. There is redively less variety in the avaldble
software in teems of the different types of curricullar and pedagogica tools (eg.,
amulations, drill and practice, tutorids, etc.).

Table 8. Percentage of schools by the types of software for teaching and learning
avalade

Word processing 100
Spreadsheet 99

Presentation software 99

Graphics 88.5
Database 88.4
Encyclopedia/References on CD-ROM 83.3
Recregtiond games 82.3
Desktop publishing 70.8
Tutorids 61.5
Internet browser 58.3
Educationdl games 57.3
Drill and practice programs 54.2
E-mall software 53.1
Video/Audio/Authorware 44.8
Programming languages 30.2
Music composition 18.8
Satigica / mathematica programs 16.7
Smuldions 7.3

Of the subject areas in the secondary school curriculum, Science and Technology,
English and Mathemetics are typicdly those for which educationd software is avalable
for use by students (See Table 9.). On the other hand, there seems to be a relative dearth
of educationa software for musc and arts classes, and paticularly for subject areas that
require loca content in the loca language such as Arding Panlipunan (Socid Studies)
and Flipino (Nationd Language and Literature).

Table 9. Percentage of schools that have educationd software available for use by
sudents in the indicated subject areas

Mathematics "
Science and Technology 76
English 76
Technology and Home Economics 50
Socid Studies 17
Multidisciplinary projects or activities 9
Hlipino 4
PE, Hedth and Music 4
Vaues Education 2

13
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NONE I

Peripherals. Hardware peripherds such as printers, scanners, digitad cameras, etc. dso
expand the functiondity of computers, and the presence of such devices in the school
suggests the extent of use of computers for educationa purposes.

Printers predominate as far as peripherds available at respondent schools are
concerned, both for ingructiond and non-indructiond use. All 100 of the schools
received two printers as part of the 1996 DECS Computerization Program. In each of the
96 schools that have computers for educationd use, both printers from DepEd are ill
functiond. Asde from printers, however, the availability of other types of peripherds are
quite limited (See Table 10). For instance, only 21.9 percent of the schools have scanners
and a miniscule 3.1 percent (3 schools) have digitd imaging devices. Less than 10% of
the schools have projection devices that would be ussful during class presentations.

Table 10. Percentage of schools that have the indicated types of peripheras

Color printer 90.6
Dot matrix printer 53.1
Scanner 219
Inkjet printer 18.8
Laser printer 9.4
TV and decoder (projection device) 6.3
Video/LCD projector 4.2
CD writer 3.1
Devicesfor digitd imaging and video processng 3.1
Graphica tablet 1.0
NONE 4.2

Local area networks (LANS). The presence of networked computers may aso indicate a
higher levd of efficiency in the management of educationd resources (eg., the caching
and sharing of files, digtribution of Internet connection, etc.).

Only nine out of the 100 respondent schools have a loca area network, with only
seven of these with computers that can be used for educationa purposes connected to the
LAN. The number of networked computers for teaching and learning in these seven
schoals range from one to 176. The mgority of the LANS use a Sngle server (55%) while
the rest have between 3 to 10 servers. All servers run on Windows NT, one of the most
commonly used server operating systems wordiwide.

Instructional use of computers. Given the sudent-to-computer ratios and the types of
software and hardware peripherds described above, it is not surprisng that the
ingructiond use of computers in the respondent schools is predominantly for basc
computer skillstraining (typicaly under Technology and Home Economics or THE).

Respondents were asked to identify the subject areas where computers have been
used for teaching and learning ectivities Almost dl of the schools that have computers
for educationa use (96.9%) cited THE (See Table 11.). In fact, 93.7% percent offer a full
computer skills course under THE.
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Table 11. Percentage of schools that use computers for teaching and learning activities in
the indicated subject areas

Technology and Home Economics 96.9
Science and Technology 77.1
Mathematics 67.7
English 62.5
Multidisciplinary projects or activities 43.8
Socid Studies 30.2
PE, Hedlth and Music 27.1
Hlipino 25
Vaues Education 25
RHGP 17.7
Literacy Program 1
Journdism 1
Citizen Army Training 1

Respondents also reported the use of computers in some way in the subject aress
Science (77.1%), Math (67.7%) and English (62.5%). These responses are consistent with
the dams regarding the avalability of educationa software discussed previoudy.® The
lack of curriculum-rdevant digitd resources in the locd languages would explain the
relative infrequency of use of computers for Filipino, Socid Studies, and Vaues
Education.

The number of teachers and students who are actualy able to use the computers dso
suggests the extent of ICT use in the school. The mgority of the schools cam that only
haf or less of ther teachers (63.2%) and students (66.3%) has been able to use the
computer as an educationd tool. Furthermore, a large mgority of these student users are
g@ther seniors or juniors since the Computer Education classes ae most commonly
offered, following DepEd gquiddines, a these year leves (See Table 12). Such
digribution of access appears tied to the primary ICT-reated goa of most schools to
prepare their graduates to join a workforce thet demands basic proficiency in the use of
productivity tools.

Table 12. Percentage of schools by year level a which Computer Education classes are
offered

Fird year 32.6
Second Y ear 29.2
Third Year 76.4
Fourth Y ear 97.8

Internet access and use. Connectivity adds great vaue to a school’s computer resources.
With email and the Internet, teachers and students can, among other things, communicate

151t should be noted, however, that upon further probing it was revealed that in some instances the subject-
specific use referred to involved simply using aword processor for typing up areport or using
“PowerPoint” to make a presentation.
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and collaborate with peers, colleagues, and experts anytime, anywhere and can access a
wedth of learning resources online. Whether or not a school has Internet access therefore
is another indicator of how much technology is being used to enrich the learning process.

Only 13 out of the 100 respondent schools can access the Internet and even then only
for a limited time and not exclusvely for educational purposes. Of these schools only
nine and eight allow teachers and students, respectively, access to computers that can go
online. Three schools dedicate Internet time to adminidrative tasks while another has
Internet access only for the persond use of one of its gaff. Only one school uses its
Internet time exclusvely for educationd purposes. In most cases, Internet access is
shared between adminigtrative and educationa use.

For purposes of classsoom ingruction, moreover, the number of computers with
smultaneous access to the Internet is key. As Table 13 shows the number of computers
that can go online and are available for educationd use are, in most cases, quite limited.
Almog hdf of the schools have only one computer that can access the Internet. The mean
sudent-to-computer with Internet ratio is 1,763: 1 (std=2,190).

Table 13. Percentage of schools by the number of computers that can access the Internet
which can be used for educationd purposes.

One 445
Two 11.1
Ten 111
Fourteen 111
Twenty 11.1
Thirty five 111

Time online is d in genegrd fairly limited, ranging from 1.5 hours to 160 hours on
the average per month. The mean access time (for educationd and noneducationd
purposes combined) per month is 32 hours (3d=425). A little over haf of the schools
access the Internet for an average of less than an hour per day (See Table 14.). Bandwidth
(or the speed by which data can be transmitted through the network) is dso a limiting
factor. All but one of the schools have adid-up connection of 56kbps.

Table 14. Percentage of schools by Internet accesstime per month

1.5 hours 9.1
4 hours 18.2
12 hours 9.1
16 hours 9.1
17 hours 9.1
20 hours 9.1
25 hours 9.1
35 hours 9.1
60 hours 9.1
160 hours 9.1

Given these limitations, it is not surprisng that 75% of the schools clam that not
more than 10% of their teachers are actudly able to use the Internet for teaching-related
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activities (See Table 15.). Slightly better percentages were found with respect to student

use of the Internet for learning tasks (See Tables 16.)

Table 15. Percentage of schools by the percentage of teachers who have used the Internet

for educationa purposes

1% to 10% 75
26% to 50% 12.5
Over 75% 12.5

Table 16. Percentage of schools by the percentage of students who have used the Internet

for educationa purposes

1% to 10% 57.1
11% to 25% 14.3
26% to 50% 14.3
51% to 75% 14.3

When asked what educational activities teachers and students performed using the
Internet, doing research was the most common response. Using email and bulletin boards
for communication and collaboration were less frequently practiced, even less so
desgning and maintaining web dtes (See Table 17.). In fact, only one of the schools

surveyed reported having aweb presence.

Table 17. Percentage of schools whose teachers and students performed the indicated

teaching and learning activities using the Internet

Teaching-related activities

Doing research: using externa databases to retrieve and extract information from 100
different Stes across the Internet

Usng e-mail or bulletin boards to exchange ideas with peers/subject matter experts 62.5
Disseminating information via the Internet 62.5
Using e-mail or bulletin boards for group projects/collaboration within the school 50
and/or with other schools

Designing and maintaining Web Stes 12.5
Student lear ning activities

Doing research: using externa databases to retrieve and extract information from 85.7
different Stes across the Internet

Communicating viae-mail with teachers/experts/peers within and/or outside the 57.1
school for learning purposes

Communicating viae-mail with teachers peers experts from other schools within 42.9
and/or outside the country

Using e-mall or bulletin boards for group projects/collaboration within the school 42.9
and/or with other schools

Dissaminating information viathe Internet 42.9
Designing and maintaining Web gtes 28.6

When asked, on the other hand, in what subject areas teachers and/or $udents have
used the Internet in some way, dl the respondents clamed that the Internet has been used

17




in Technology and Home Economics (See Table 18.). Science and Technology (75%),
Math (62%) and English (62%) were the next most common subject-specific use of the
Internet. These findings seem to suggest that in terms of both computer-aided and
Internet-enhanced ingruction, there is a tendency to favor the four subject aress
mentioned above.

Table 18. Percentage of schools by the subject areas for which the Internet has been used
by teachers and students

Technology and Home Economics 100
Science and Technology 75
Mathematics 62.5
English 62.5
Socid Studies 50
Hlipino 375
Multidisciplinary projects or activities 25
PE, Hedth and Music 25
Vaues Education 125
RHGP 12.5

Non-instructional use of computers. Computers in the schools are also being used for
adminigrative and management tasks, both a the school-levd (by adminigrators and
non-teaching and support staff) and at the classleve (by teachers).

Table 19 indicates how often computers are used for different non-ingructiona
activities. Adminigrators and nonteaching personne from the mgority of the schools
use computers “often” for preparing and updating class schedules, staff adminidration,
financid adminigration, and for communicating with persons outsde of the school.
Almogt hdf of the schools, however, have not computerized their library database,
assuming that they have one in the firg place. On the part of teachers, computers are used
for preparing indructiond materids such as lesson plans, exams and teaching ads as wdll
as for keeping track of students progress. Spreadsheet programs, however, are less
frequently used for computing grades.

Table 19. Percentage of schools by the frequency of use of computers by nonteeching
and teaching gtaff for the indicated administrative/management tasks

School administrative activities Never | Sometimes | Often
Creating and updating of class schedules 3.0 34.8 62.1
Staff administration 3.0 25.8 25.8
Financia administration 10.6 | 19.7 69.7
Communication with DepEd, parents and others outside the school | 4.5 15.2 80.3
Updating the library database 4.5 31.8 19.7
Class administration activities

Creating and updating lesson plans, exams and other teaching aids 9.1 28.8 62.1
Computing grades 16.7 | 40.9 42.4
Keeping track of students' learning progress 152 | 333 51.5
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D. Staff Development

Teachers are criticdl to the success of technology integration in the classsoom. A
school’s capacity to use technology to enhance the learning process depends not only on
its levd of devdopment in terms of ICT infrastructure and resources but equdly on the
level of teacher ICT-competencies, both technical and curricular/pedagogical.

Respondents were asked to estimate the proportion of their teachers who have basic
computing (i.e, operating a computer, usng word processng, Spreadsheet, graphicad, and
presentation programs) and Internet-related (i.e, usng emall, researching onling) skills
They were dso asked how many teachers in their schools know how to use software
gpplications designed for their respective subject aress.

Over hdf of the respondents (52%) clam that a most only hdf of ther teachers have
some knowledge of computer fundamentas and can use productivity tools (See Table
20.). In fact, in 13% of the schools, 10% or less of the teachers have basic computing
kills. 1t is somewhat encouraging, however, that in dmost a third of the schools (29%) at
least 75% of the teaching staff is compuiter literate.

Table 20. Percentage of schools by the percentage of teachers with basc computing
ills

1% to 10% 13
11% to 25% 8
26% to 50% 31
51% to 75% 19
More than 75% 29

Internet kills are less prevdent in the schools surveyed (See Table 21.). In twenty
percent of the schools, not a single teacher has basic Internet skills, and in over hdf of the
schools (54%) only 10% or less can email or do online research.

Table 21. Percentage of schools by the percentage of teacherswith Internet skills

None 20
1% to 10% 54
11% to 25% 9
26% to 50% 12
51% to 75% 3
More than 75% 2

This is not surprisng conddering that only 13% of the schools have Internet access.
What is remarkable is that in schools that do have Internet access the percentages are
only somewhat better (See Table 22.). In only 15.4% of the schools are the mgority of
teachers Internet savvy. In a large mgority (89%) of the schools not more than half of the
teacher population know how to use the Internet, with over a third (38.5%) of the
respondents reporting that only between 1% and 10% of their teachers can email or do
online research.

19



Table 22. Percentage of schools with Internet access by the percentage of teachers with
Internet kills

None 7.7
1% to 10% 38.5
11% to 25% 15.4
26% to 50% 23.1
51% to 75% 7.7
More than 75% 77

Conddering dso the generd lack of educationd software avalable in the schools, it
is not surprisng that most teschers lack the skills to use such digitd learning resources
for ingruction in the different subject areas (See Table 23.). In over a third of the schools
(36%), only a smdl minority of the teachers can use subject-specific gpplications. Eight
percent of the schools have no teacher who has this competency. In a Bw cases (6%),
however, a least 75% of the teachers know how to use software for teaching in specific
subject aress.

Table 23. Percentage of schools by the percentage of teachers who can use subject-
specific gpplicaions

None 8
1% to 10% 36
11% to 25% 19
26% to 50% 23
51% to 75% 8
More than 75% 6

Training opportunities for teachers are generdly limited (See Table 24.). Consgtent
with the estimates of the number of teachers who have ICT skills, 50% or less of the
teeching daff in the mgority of the schools (58%) have had computer-related training
snce the schools received the DepEd computer package, while in 12% of the schools
teachers have had no computer-rdated traning a dl. There is a dgnificant minority of
schools (20%), however, where more than 75% of the teachers have undergone some sort
of ICT training, dthough what exactly this training involved and how effective it was are
undetermined.

Table 24. Percentage of schools by the percentage of teachers who have undergone ICT-
rlated training (inrhouse or externd) since the schools received the DepEd computer

package

None 12
1% to 10% 23
11% to 25% 15
26% to 50% 20
51% to 75% 9
More than 75% 21
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E. Technical Support and Needs

Adde from teacher ICT literacy skills and competencies related to the instructiond
use of ICT in the different subject areas, another factor affecting the use of ICT is the
ability of the school to 1) coordinate ICT-enabled learning activities and provide user
support, both technicd and curricular; and 2) manage and maintan computers and
computer systems. Put another way, does the school have the capacity to coordinate
learning activities that involve ICT? Does it have the skilled personnd who can assg
teachers and dudents in usng ICT for curriculum-rdevant purposes? Findly, is there
anyone in the school who has the technicd competencies to maintain computers and
administer computer systems?

All but one of the schools have a “computer coordinator”, whether formdly or
informally desgnated. In nine of these schools, there is more than one person put in
charge of the school’s ICT resources. But in a mgority of the cases (75.5%) the
“computer coordinator” is a member of the faculty with a heavy teaching load who only
performs higher coordination duties part-time (See Table 25). A handful of schools
(6.1%) rdy on an individud who is ether an employee of a private firm to which the
school outsources the computer training of its their students or is a locd computer
technician.

Table 25. Pecentage of schools that have the indicated person/s as “computer
coordinator/s’

A part-time coordinator with a heavy teaching load 75.5
A full-time computer coordinator (may have a smdl teaching load) 24.5
The school principa or non-teaching administrator 7.1
A person from a private computer training firm 6.1
A person from the divison or region 4.1
A librarian 1.0
A committee for the coordination of technology 1.0
A clerk 1.0
None 1.0

Schools with Internet access rardly employ a full-time information specidist who can
provide support to teachers and students for online research (See Table 26.). Either a
member of the teaching daff, the principd or non-teaching adminigtrator, or the computer
coordinator performs this function for the school. Two schools provide no research
support to their teachers and students at al.

Table 26. Percentage of schools with Internet access for educational use that have the
indicated persons to provide support for online research

A member of the teeching Staff 40
The school principa or non-teaching adminisirator 30
Computer coordinator 20
A full-time information specidid/librarian 10
A part-timeinformation specidist from a privete firm 10
None 20
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Only about a third (32%) of the schools surveyed have a least one member of its Staff
who can inddl, maintain and repair computers and software. In some of these schools
(40.7%), these “technicians’ have been a the school for two years or less, with some
only recently being employed (See Table 27.). In others (59.4%), these persons have been
employed by the school for three years or longer.

Table 27. Percentage of schools with a person employed to ingdl, maintan and repair
computers and software by the number of years person has been employed by the school

Less than one year 21.9
1to 2 years 18.8
3to5years 46.9
More than 5 years 125

The schools that reported having locd area networks (LANs) are dmost evenly
divided in terms of employing a person competent to operate and maintan LANs and
those who do not (55.6% and 44.4%, respectively). The mgority of those who do employ
aLAN administrator have done so for at least three years (See Table 28.).

Table 28. Percentage of schools with a person employed to operate and maintain locd
area networks by the number of years person has been employed by the school

Less than one year 21.9
1to 2 years 18.8
3to5years 46.9
More than 5 years 125

The difficulty schools experience in medting the technicd demands of having
technology in the classsoom is made apparent by the respondents responses to the
questions related to hardware breskdown. As these machines are fairly fragile and may
mafunction if not handled properly, it is not surprising thaet 87% of the schools have had
problems with their hardware a least once or twice within a one-year period (See Table
29.) Thirteen percent have had hardware problems more than once every two months. A
few schools (13.3%), however, have managed their ICT equipment well and have never
experienced problems with their hardware,

Table 29. Percentage of schools by frequency of hardware breakdown within a one-year

period

1 to2 times 54.1
3to4times 15.3
5to 6times 31
More than 6 times 13.3
Can't estimate 2
Never 13.3

Getting broken computers repaired is, in turn, not a smple matter for many of the
schools (See Table 30.). When asked to recdl the last time a computer in their school



broke down and to egtimate the amount of time it took for the computer to be repaired,
respondents in 42% of the schools said that it took a month or more. Nineteen percent
clamed that the computer has never been repaired. On the other extreme, respondents in
30% of the schools report that the computer was repaired within a week.

Table 30. Percentage of schools by the length of time it took for a broken computer in the
school to be repaired

Within aweek 30
Within 2 to 3 weeks 9

A month or more 42
Never 19

The two most common problems encountered by schools when computers or any
hardware bresk down is firdt, the lack of funds to pay for the repairs and second, the
absence of anyone in or near the school who has the know-how to diagnose and fix the
problem (See Table 31.).

Table 31. Percentage of schools by difficulties experienced when computers bresk down

The school has no funds to pay for repairs and/or replacement parts 38.7
No one (in the school/nearby) knows how to repair computers 33
Parts that need to be replaced are not readily available 9.7
Hardware is beyond repair 7.3
Hardware damaged en route to school after being repaired el sewhere 8
None 10.5

In the absence of computer technicians employed in the school, especidly if the
schoal is in a rdatively remote area and/or has limited funds, technica support will be a
key issue in sustaning ICT use in the dassoom One stark example is the case of two
rurd schools located far from the city that found out soon &fter the ddivery of the
computers under the DECS Computerization Program—in 1998 in one school and in
1999 in the othe—that a number of the units were not working properly. These
computers were never replaced or repaired.

The issue of maintenance is dso tied to the lack of space in the school premises to
locate computers properly. Table 32 indicates how schools with a computer |aboratory
conggting of a least five computers (53 of the 100 schools sampled) fare in terms of
meeting some dructurd requidtes for a room to be adequate to ensure that computers
will be operated and maintained properly, i.e, cleen and dud-free, dry, adequatey
lighted, air-conditioned, secure, and with its own circuit breaker.

Table 32. Percentage of schools by the indicated features of computer laboratories with
five or more computers

Dry (eg. no ceiling lesks, no flooding) 93.5
Clean and dudt-free 67.7
Adequatdly lighted 88.7
Air-conditioned 50

Secure (e.g., double locks on door(s) or door grills, grilled windows, 85.5
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| and/or 24-hr security guard in school) | |

Although the mgority of the schools comply with these specifications, a farly large
percentage does not and this would explan in pat the difficulties these schools
experience in keeping ther computers in good running order. In paticular, it is
remarkable that only haf of the schools have air-conditioned computer |aboratories, and
that almost athird does not keep their laboratories free of dirt and dust.

These factors can adversdy dffect the peformance of these machines, and in a
dtuation where there are no trained staff to troubleshoot and repair, as is the case in most
of the schools, prevention is the better part of maintenance.

Security can aso be a concern. Two of the schools surveyed report that each had five
of the seven computers provided by DepEd stolen, despite the fact that their respective
computer rooms had grilled doors and windows as well as double locks.

In cases where no classsoom is avalable a dl to be turned into the school’s computer
room, computers are housed in the principd’s office or other administrative rooms.
Respondents from two schools reported their principa’s decison to put dl the computers
they recaived from DepEd in higher office as an interim measure, while they waited for a
proper computer room to be secured. Both schools clam to make these computers
avalable for dudent use dthough dearly this is not the ided sat-up and may have a
limiting effect on student access.

Provison of the proper dtructure to house computers and other hardware requires
some degree of capitad investment on the part of the school. The same is true for technica
support and maintenance (This is especidly so for the DepEd program beneficiaries
which were expected to provide a counterpart contribution in the form of preparation of
an ar-conditioned computer room and the monthly cost of operations). To defray the
cost of operations some schools (28%) have resorted to charging user fees, mostly from
students who take Computer Education dasses. Of these, three schools have taken a more
radica agpproach, tha is, partnering with a private computer training school that will then
set-up a computer laboratory on the school premises and assume dl technica support
functions in exchange for delivering computer-related training to the student population
for afee. User fees range from three pesos to three hundred pesos a month.

F. Major Obstaclesto ICT Use

Respondents were asked to rank what they perceived to be the five biggest obstacles
to ther schools use of ICT for teaching and learning. Rankings were consolidated and
mean ranks were computed (See Table 33.). Lack of enough computers is the single
biggest obstacle according to the respondents, with a mean ranking of 2.35. All other
issules have mean rankings consderably lower than this Lack of enough technicd
support for operating and maintaining ICT resources (4.29) and the lack of teacher
training opportunities (4.63) are consdered barriers to change as well. So too are the lack
of gpace for computers (5.01) and the generd lack of funds for operations (5.03),
including maintenance of equipment, purchase of supplies, and dectricity.
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Table 33. Mean rankings of what respondents consider to be mgor obstacles to the use of
ICT for teaching and learning in their schools

Insufficient number of computers 2.35
Not enough technical assstance for operating and maintaining 4.29
computers and/or insufficient help for solving technical problems with

ICT

Not enough training opportunities for teachers 4.63
Not enough space to locate computers appropriately 5.01
Lack of funds 5.03
Insufficient peripherads (printers, scanners, etc.) 5.14
Teacherslack knowledge/skillsin usng computers/the Internet for 5.14
ingructiona purposes

Not enough staff for superviang computer-/Internet- using sudents 5.37
No timein teachers schedules to explore opportunities for using 5.46
computers/Internet

Not enough copies of software for educationa use 551
Insufficient time for teachers to prepare lessons in which computers/ 5.59
the Internet are used

Wesk infrastructure (telecommunications, dectricity, etc.) 5.59
Problems in scheduling enough computer/Internet time for different 5.61
classes

Lack of interest/willingness of teachers to use computers the Internet 5.73
I nadequate adminigtrative support or initiative at the 5.73
school/divison/regiond level

Insufficient plans and/or resources to prevent theft and vandaism of 5.76
computers

Absence of or outdated school network/LAN 5.77
Difficuty integrating computers the Internet in classroom ingtruction 5.79
practices

Not enough types (variety) of software 5.89
Lack of knowledge on what hardware/software to buy 5.92
Imported educationa software not compatible with DepEd curriculum 5.93
Lack of skillsknowledge of students in handling computers 5.96
Insufficient number of teechers 5.96
Indifference of parents 5.96
Software too complicated for teachers and/or students to use 5.98
Teachersfed uncomfortable because some students are more 5.99
competent with ICT than they are

Respondents were also asked in what areas of ICT use the schools needed more
information and support. Responses reinforce the general sense that schools recognize
gaps in ther knowledge and preparedness for adopting technology-based indructiond
practices, and require additional guidance in optimizing whatever ICT resources they
may have. All of the respondents indicated that there is a need for more information on
how to use ICT to support the curriculum, and dmost dl require more advice on the use
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of ICT for adminigrative work (92%) and on developing the information-handing sills
of students and teachers (96%). There seems dso to be some uncertainty over what ICT
capabilities are prescribed at the nationd, regiond, and divisond levels, with 87% of the
schools needing more guidance on this matter. More information is dso needed by the
mgority of the schools on how to use ICT with both underachieving and gifted pupils
(87% and 79% respectively), as wdl as pupils with sensorid or phydcd disabilities
(57%).

VI. Concluson and Recommendations

Less is not more. Although it is true that it is not how much technology you have but
how you use it that matters, certan minimums must be reached for indructiond use of
ICT to be vidble This is paticulaly true in public high schools where classes are
typicaly overcrowded. The criticd issue of equity of access hangs, in the firg ingtance,
on the presence in the schools of a sufficient number of computers to accommodate the
needs of the largest possble number of dudents Thus, the limited quantity of ICT
resources present in the schools is, as suggested by the respondents themselves, the most
obvious and pressng condraint to large-scde ICT use in schools. Student-to-computer
ratios and teacher-to-computer retios must be improved to double digit levels initidly,
and eventudly to single digit leves if technology is to become an effective form of
intervention in the public secondary school system.

Incressed investment in computers should be accompanied by a corresponding
invetment in hardware peripherds—especidly those that deepen the educationd
functiondity of computers (i.e, scanners, projection devices, imaging and audio tools,
etc)—and in cregting locd aea networks that dlow for the more efficient management
and sharing of learning tools and content. LANs will dso dlow for smultaneous access
to the Internet. As the findings of the survey indicate, the mgority of public high schools
in the Philippines do not have nearly enough hardware, peripheras, network
technologies, and smultaneous Internet access for technology use to begin to have an
impact on the quality of ingtruction.

Software is as important as hardware. The number and vaiety of avalable
goplications in a school hep define the scope of indructional use. And if, as the survey
findings show, what gpplications that are available are predominantly office programs or
productivity tools, then schools will be limited to teaching the tools rather than usng the
tools to teach. Without a variety of subject-specific gpplication types (drill and practice
software, tutorids, smulations, composition programs, educationa CDs, €c.), as is the
case in mog public high schools, the curricular ussfulness of the technology will not be
redized fully. In a sense, computers will merely become glorified typewriters, and the
only thing that computerization will accomplish is to rase the school’'s dectricity hill.
Furthermore, what little software there are in the schools is mainly for the Sciences, Math
and English. The dearth of digita resources on locd issues and concerns in the loca
language must be addressed as well if technology is to enable indruction in the learning
area Filipino and in Socid Studies which is a component of the Makabayan learning area.
Technology-based learning materids for Vadues Educetion, which the new curriculum
gpecifies should be integrated in dl learning areas, should aso be devel oped.
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Quality of use. Deciding on what hardware or software to buy—or more broadly
desgning the ICT architecture and engineering of the public secondary school system—
is contingent on what that technology is intended to be used for. Heartening though it
may be that most of the computers in public high schools are fast, powerful and reatively
versdtile, if these machines are to be used predominantly for computer literacy training,
as is suggested by survey findings, then it is a sad wadte of a lot of technology muscle. If,
on the other hand, technology use is envisoned as a drategy to effect podtive changes in
pedagogy towards better student achievement across al subject areas then the benefits
regped from the use of the technology will outweigh its consderable cost. Thus it is
imperdtive that prescribed technology solutions are matched with curricular  godls,
whatever these may be.

At the same time, attention should dso be given to instances when gaps exist between
gated goas and actua ICT use, and the factors that contribute to such gaps. For instance,
results of the survey show that asde from providing students with the requisite technica
kills to become productive members of the workforce, schools also am to use ICT to
improve sudent achievement. Directly relaed to this but given less priority is how
technology can hdp trandorm the learning process and promote the acquidtion of
lifdong learning skills. This seeming digunction may be explaned in pat by the generd
lack of guidance and support on how to use ICT to support the curriculum noted by al
the schools, as wdl as the need for grester clarity on nationd, regiond and divisond
prescribed ICT capabilities.

These, in turn, can be patly explaned by the fact that a nationaly prescribed
technology-enhanced curriculum remains a work-in-progress and has been such for a
number of years. While the 2002 Basic Education Curriculum acknowledges the vaue of
technology as an education reform tool and provides for the infuson of technology in dl
subject areas whenever gppropriate, specific guiddines for how this can be done have not
yet been formdized. What is avalable is an IT curriculum that covers basic computer and
Internet literacy skills and some basic programming.

Thus, one possible contributing factor to the gap between goas and actud use is the
incomplete inditutiondization of the process of technology integration in the curriculum.
Without this, the mechanism by which school adminidrators, teachers and students can
obtain the range of technicd, curricular, pedagogicd and financia support required to
sugtain technology use cannot flourish.

Back to basics. Findings from this survey highlight a number of other interacting issues
that inform the complex process of technology integration in the public secondary
education sysem in the Philippines. Fird is the issue of basc school infrastructure. This
includes gability of power supply, the scope of avalable tedecommunications service and
Internet access, and the avallability of space in the school to accommodate the
deployment of technology resources.

As reveded in the survey of public high schools nationwide, while éectrica power is
widdy avalable the frequency of power interruptions in some schools can cause
breskdowns in the ICT equipment and interruptions to indructiond use. The rdaively
limited scope of fixed wire telephone networks, on the other hand, precludes the cost-
effective use of the Internet in many schools as the cost of wirdess access remans
prohibitive. Last mile solutions should therefore be explored in patnership with the
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private sector to ensure that even the more remote schools are able to regp the educational
benefits of new advances in technology. Cleally in a country like the Philippines where
topography poses chalenges to infrastructure development, there can be no cookie-cutter
solution.  Prescriptions on ICT architecture and engineering should take into account the
diversty of school settings and match cogt-effective technology solutions to redizable
typesand levels of ICT use.

The lack of gpace in which to properly maintain computers and other ICT equipment
is another barrier to the widespread use of ICT in schools. In addition, there are costs
attendant to adequately preparing a room to house ICT equipment, both one-time and
recurring, which some schools may not be able to assume. Such costs include air-
conditioning, dectrica rewiring, and security, anong others.

Another focus of concern which findings from the survey indicate have implications
on the type and extent of ICT use in a school is that of the need for capacity building
among teachers, adminigtrators and other school aff. In generd, ICT-rdated skill levels
in the schools surveyed were less than ideal. Too few teachers have the know-how to
aoply ICT in the teaching of specific subject areas. Although computer literacy levels are
somewhat higher, Internet-related skills levels are rdatively depressed as well.

There exists dso a dearth of technicd and information specidists in the schools who
can operate and maintain computers and computer networks as well as provide user
support for Internet-related activities. And while most of the schools have a designated
computer coordinator, in most cases it is a teacher with heavy teaching responshilities
and who performs coordination functions only part-time.

Bringing technology into the school setting demands that teachers and adminisirators
acquire new <Kkill sats, and this cannot be done overnight. The lack of training
opportunities decried by survey respondents focuses attention on the need to develop a
comprehengve and sugtained in-sarvice training program for teachers and adminigtrators.
Moreover, pre-savice traning inditutions must adso incorporate into their curricula the
knowledge and skills that characterize the technol ogy-enabled teacher.

Findly, retooling the Philippine secondary school system through technology can
only be accomplished a enormous financid cost. As survey findings suggest, financing
is, a this initid sage, possibly the single biggest barier to ICT use in the classroom.
Billions of pesos will be required to improve sudent-to-computer ratios adone. Asde
from this, condderable investment must be made on peripheras, networks, software, and
software devdlopment. The task of upgrading the skills of hundreds of thousands of
teachers and school adminigtrators will dso be capitd intensve. Funds must dso be
avalable to defray the recurring costs of operations (including eectricity, supplies,
telephone time, Internet access) as well as the cost of maintenance, repairs, and upgrades.

Given the fiscd condraints under which the DepEd operates, it is imperative that
whatever technology is actudly deployed in the schools will be used optimdly and in
pursuit of clear educationd gods Optimizing technology use involves harmonizing
technology choices with curricular needs, competencies, and fiscd redities. This means
determining the levd of preparedness of every school to adopt technology-enhanced
learning practices, and based on this devisng a nationd dtrategy of prudent acceeraion
in  which sudanability is the dhiving principle To this end, the following
recommendations are made:
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= Conduct a comprehensve assessment of the ICT environment at the school, divison,
regond and naiond leves This “ICT profiling” would include an inventory of
exiging ICT resources and its utilization; the identification of both drivers of and
barriers to ICT-integration, whether infrastructurd, logidicd, finandid, inditutiond,
curricular, pedagogicd, or culturd; and the identification of key <takeholders. The
resulting database would inform nationad drategic planning and implementation, and
should be regularly updated.

* Formulate and circulate to al dekeholders an officid Nationd ICT for Basc
Education Strategic Plan that would harmonize and direct present and future efforts of
government, the private sector, and civil society groups to reform basic education
through ICT.

The Strategic Plan should include:

= A unifying vison to fully integrate ICT in the secondary school system (i.e, not
jus to teech and learn the technology but to use the technology to improve
teeching and leaning) and dealy aticuated and  measurable
curricular/pedagogica goas and objectives.

= Desgn of the ICT architecture and engineering, with emphass not on “how much
technology” but on “how it will be used’. This would include setting technology
gandards for different types and sizes of schools as well as different levels of use.

= Development of specific guideines, templates, teaching ads for integrating ICT
in the curriculum.

= Devdopment of curricllum-specific <software induding those in the locd
language.

* Deveopment and implementation of a comprehensve in-service traning program
for teechers and adminidrators covering computing and information literacy
ills, the indructiond and nonringructiond uses of ICT, curriculum integration
and corresponding pedagogica srategies.

= Incorporation of the same knowledge and skill sets a the pre-service training
stage.

= Development and implementation of a comprehensve program for building the
capacity of schools to address technology and technical support issues.

= A financing plan tha includes measures to increese the nationad budgetary
dlocation for education in genera and ICT-integration in  paticular; to
indtitutionalize locd government support through the Loca School Boards, to get
buy-in  from Paent-Teacher Associaions and activdly promote community
mobilization efforts, and to build public sector-private sector partnerships.

= Inditutiondization of monitoring and evaudion a the Bureau and Regiond
levels. This would dso involve the development of tools for assessng the impact
of ICT-integration on student achievement.

It is recommended that pilot testing be an integra part of the Strategic Plan, the results of
which will be criticd in addressing efficacy, sustainability, and scalability issues.
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This Strategic Plan should be a rolling document, to be revisted periodicdly and, if
gopropriate, revised to accommodate changes in the technologica, educationd,
sociocultura, and fisca environments.

= Cregte the inditutiond mechanian for the effective and efficdent implementation of
the Strategic Plan, beginning with the establisment of a Center for Educationd
Technology within the Department of Education.
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