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ABSTRACT

The study probed the integration of technology in Science instruction in relation to the students’ performance in
National Achievement Test (NAT) results in school. It utilized a researcher-made questionnaire to obtain the
data. The respondents of the study were the upper and lower 30% performing schools in the National
Achievement Test (NAT) for the aforementioned school years (2016-2016). The findings of the study revealed
that the available technological resources for use in Science instruction for the upper 30% were printer, desktop
computer, and Internet connection while for the lower 30% were desktop computer, printer, and speaker; that
the level of technological skills of both the 30% school-respondents were rated expert in creating a
presentation, using social networks, and their knowledge to operate computer. For the level of implementation
in Technology-Assisted Science instruction the respondents were rated occasionally. Moreover, the performance
of the school-respondents in the National Achievement Test (NAT) revealed that the upper 30% performing
schools in NAT had their highest rating of 89.50% during the school year 2013-2014 while the lower 30%
schools had their highest average rating of 81.10% during the school year 2011-2012. On the other hand, data
revealed that the relationship between the level of technological skills of the teachers, school’s implementation
in Technology-Assisted Science instruction, and the performance in Science NAT between the upper and lower
30% school-respondents was significant. Additionally, school-respondents considered lack of computer sets as
the major challenge they faced upon the implementation of Technology-Assisted Science instruction.

Key words: Technology integration, science instruction, Technology-Assisted Instruction (TAI), National
Achievement Test (NAT), intervention program
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INTRODUCTION

The last decades have witnessed a worldwide proliferation of Information and
Communication Technologies (ICT) in the field of education. The global adoption of ICT in
education has often been premised on the potential of the new technologica tools to
revolutionize an antiquated educational system, better prepare students for the information
age, and accelerate national development efforts (Bordbar, 2010). With this, the Philippine
government has made an effort to provide the infrastructure that will make it possible to
employ these technologies in school to include the launching of Computerization Program in
DepEd schools (DepEd Press released, 2013). The ultimate goal is to enhance learning (Bull
and Bell, 2010). In the Philippines, the Filipino students’ poor achievement level in Science
has been noted for several years now (Bernardo, et a. 2008). It is evident in the National
Achievement Test (NAT) which is administered annually to measure the academic
performance of the main subjects of elementary and secondary students in both DepEd and
private schools (DepEd, 2014). In 1996, the national mean rating in Science test of the
National Elementary Achievement Test was 41.5%. A recent National Achievement Test
showed that in 2005, the average score in Science test was 54.1% for Grade Six students, and
only 14.8% of Grade Six Science students attained mastery levels of Science curriculum
goas (Bernardo, 2008). These low achievement levels were documented in international
assessments of Science education like the Trends in International Mathematics and Science
Study (TIMSS) (Martin, Mullis, Gonzalez, and Chrostowki, 2004). The results showed that
Filipino Grade Six students ranked third from last out of 25 countries in Science, with an
average mean of 332. The genera international mean was 489, and the highest rating by
some country was 565. The average global rating was 474, and the maximum score for any
country was 578. Similarly, in the Division of Butuan City, the results of the National
Achievement Test (NAT) for the past four years, from the school year 2010-2014 among
Grade Six students showed below average performance regarding their Science MPS NAT
result (DepEd database, 2012). DepEd (2012) points out that Science continues to be the most
difficult subject of study in primary education in the Philippines. According to Samuel
(2011), it could be attributed to lack of interest by the students, difficulty in Science as
perceived by the students. In the other word, teacher factors have counted such as strategies
used to teach Science, teacher attitude towards Science teaching, teacher experience, and
qualifications, a perception of the academic standard of the school, and students' study habits.
Various researchers to address the flagging and critica performance in the National
Achievement Test (NAT), however, most of which only focused on the factors resulting
within.

METHODOLOGY

This study utilized descriptive-correlationa research design. It was descriptive because it
described the use of technology to assist Science instruction among DepEd schools to
enhance Science learning. Moreover, it was also correlational asit aimed to describe the level
of relationship between the school’s level of technological skills and performance in Science
National Achievement Test (NAT); and the school’s level of implementation and
performance in the Science National Achievement Test.

The researcher utilized the non-probability using purposive sampling technique in the
selection of the school-respondents since there were criteria that were followed in choosing
the samples. On the other hand, the schools involved in this study were the upper and lower
30% performing schools in the National Achievement Test (NAT) based on their Mean
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Percentage Score (MPS), the school year 2013-2014 among DepEd elementary central and
non-central schools were not included for consistency of exposure and academic standards.

RESEARCH INSTRUMENT

The researcher developed a questionnaire for the teacher-respondents. The questionnaire
consisted of four (4) questions representing the information needed for the study. It was
reviewed by research professors coming from different for content validation and were
revised based on their comments and suggestions.

The survey questionnaire was validated by the appropriateness of each item. In the same
manner, the data collected on the pre-testing of the instrument underwent reliability testing
using Coefficient Alphayielding areliability result of 0.84 which ishighly reliable.

DATA GATHERING PROCEDURE

Before the conduct of the data gathering, the researcher sent a letter to the Schools Division
Superintendent to ask permission to conduct the study on the use of Technology-Assisted
Instruction in Science among DepEd schools. Following the approval of the Schools Division
Superintendent, the researcher sent a letter to the school administrators of the said division
asking permission to conduct the study in their respective schools.

The researcher then conducted the data gathering by asking the DepEd school -respondents to
answer the questionnaires. In total, the researcher spent around one month working days in
data gathering involving 56 teacher-respondents and 28 principal-respondents in the upper
and lower 30% performing DepEd elementary schools in the Division.

DATA ANALYSISPROCEDURE

The descriptive evaluation of findings to determine the technologica skills of the school-
respondents, level of implementation of schools in Technology-Assisted Science Instruction
in terms of training program, and the practices of teachersin integrating the use of technology
in Science Instruction among DepEd schools in the Division was based on the statistical
parameters.

ANALYSESAND RESULTS

On the Availability of Technological Resourcesfor Usein Science lnstruction

Table 4 shows the percentage distribution of the technological resources available for use for
Science Instruction as rated by the teachers and the principals when respondents were

grouped as upper and lower 30% performing schools in the National Achievement Test
(NAT).
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Tablel
Percentage Distribution of the Technological Resources in Science Instruction
) Teachers Principals TOTAL Teachers Principals
Technological Tools/ Upper 30% | Upper 30% Lower 30% | Lower 30& | TOTAL
Resources NO | YEs [NO |YEs |[No |Yes |no | Yves | no | vEs | no | vES
A) Desktop 38 | 9283 | 91761 | 940|107 |893 |71 | 92989 |oa11
Computer
B) Laptop or notebook computer 37.0 | 630 | 429 | 57.1 | 40.0 20.0 250 | 75.0 | 41.7 | 58.3 :553'3 66.7
C) Tablet 821|179 | 846 | 154 | 834 | 167 | 880 | 120 | 29% | 00 | 940 | 6.0
Device 0
D) Overhead 214 | 786 | 71 | 929 | 143 | 858 | 654 | 346 | 214 | 786 | 434 | 566
Projector
E) LCD/
multimedia 111 | 889 | 143 | 857 | 127 | 873 | 240 | 760 | 83 | 917 | 162 | 839
projector
F)Szte'e‘"s“’” 464 | 536 | 286 | 714 | 375 | 625 | 321 | 679 | 286 | 71.4 | 304 | 697
Gﬁggpw disc 179 | 821 | 429 | 57.1 | 304 | 69.6 | 34.6 | 65.4 | 462 | 53.8 | 40.4 | 59.6
H) DVD player 250 | 75.0 | 231 | 769 | 24.1 | 760 | 286 | 71.4 | 444 | 556 | 365 | 635
1) Speskers 143 | 857|143 | 857 | 143|857 |71 | 929 167 | 833 | 11.9 | 831
J)g'g'ta' 385 | 61.5 | 30.8 | 69.2 | 34.7 | 654 | 321 | 67.9 | 286 | 71.4 | 30.4 | 69.7
amnera
K) Video 821 | 179 | 786 | 214 | 80.4 | 197 | 786 | 21.4 | 66.7 | 333 | 727 | 274
Recorder
L) Karaoke/ 821 | 179 | 615 | 385 | 71.8 | 282 | 308 | 692 | 60.0 | 400 | 454 | 546
Videoke
'V'():'”teme.t 107 | 893 |71 | 929 |89 | 911|179 | 821|231 | 769 | 205 | 795
onnection
N) Printer 71 | 929 | 00 éoo. 36 | 965 |71 | 929|143 857|107 | 89.3
O)Stﬁ(B (memory) 185 | 815 | 143 | 857 | 164 | 836 | 10.7 | 893 | 273 | 727 | 19.0 | 81.0
P)L‘;gmp“ter 185 | 815 | 77 | 923 | 131 | 869 | 185 | 815 | 286 | 714 | 236 | 765
oratory

Asindicated in Table 4, there were three (3) technological resources that were being used by
more than 90% of the teachers and principals for the upper 30% performing schools in the
National Achievement Test. These were printers (96.5%), desktop computers (94.0%), and
Internet connection (91.1%).

Based on the responses of the mgjority of the respondents to the survey questionnaire, they
used printers for Science instructional materials, summative and periodic tests, lesson plans,
activities, reports, processing output, visual aids, and worksheets. Meanwhile, desktop
computers and Internet connection were used by teacher-respondents for making reports,
PowerPoint presentations, hands-on application, data searching on the Internet, supplemental
lessons, research about Science teaching, downloading educational videos, encoding, typing
the lessons to collect data from the Internet and surfing Science materials for the lessons.

The table adso indicated that 85% of these schools had Liquid Crystal Display
(LCD)/multimedia projectors, computer laboratories, overhead projectors, and speakers.
These imply that majority of the upper 30% performing schools in the National Achievement
Test (NAT) had the basic technological resources that could be used by their teachersin their
Technology-Assisted medium of instruction.
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It could be noted however that less than 20% of these schools had video recorder (19.7%),
tablet device (16.7%), lowest) and karaoke/video (28.2%) available for their teachers' use.
But this did not imply that the teachers did not have access to these things because tablet
devices could be a persona property of the teacher and yet could still be used as their
instructional media.  According to the respondents, tablet device was usually used for
Science documentation and personal use only. Similarly, video and camera recorder were
almost present and available even to students because of the technological advancement of
smartphones used in school documentations like Science activities or programs, Science
feature writing, photojournalism and "Palit-Awit" or parody contest.

Henderson and Yeow (2012) emphasize the usability of the tablet and mobile devices to
increase learning. Being roughly the same size as a book, the tablet device is thought to
encourage students to engage with it the same way they would with a physical storybook. The
authors further put forward that the mobile devices encourage collaboration as their size
stimulated face-to-face interaction.

On one hand, video recording techniques have been used in an educational setting for some
years. They have included viewing videotaped lessons in Science, using whole videos or clips
of tapes as a quick for discussion, viewing video recordings to observe role models for
practice, and being video recorded to receive feedback on performance from peers and tutors.
Although this last application has been used since the 1960s, it has only been evaluated as a
teaching method with health care professionals in the past ten years and mostly in the areas of
medical and counselor education (Minardi, 2008). Moreover, karaoke/video in school is an
interactive media which opens new avenues for learning integrated into the lessons (Fornas,
2014).

Blumenfield et a. (2016) state that the integration of technology to Science education is
based on the identified six contributions that technology can make to the learning process
such as enhancing interest and motivation; providing access to information; allowing active,
manipulative presentations,; structuring the process with tactica and strategic support;
diagnosing and correcting errors; and managing complexity and aiding production.

In contrast, unlike the upper 30% performing schools in National Achievement Test (NAT),
the lower 30% performing schools in the National Achievement Test had only one (1)
technological resource present to more than 90% of the lower 30% performing schools in
National Achievement Test (NAT) and these were desktop computers with 91.1%. A little
less than 90% of them have printers (89.3%) and speakers (88.1%). Other technological
items that were present in at least 80% of these schools were Liquid Crystal Display
(LCD)/multimedia projector and Universal Serial Bus (USB) stick with 83.85% and 81.0%,
respectively. A similar case was depicted for the tablet device, which was present in only 6%
of the schools.

In sum, both upper and lower 30% performing schools in Natt had both desktop computer
and printers as common technological resources available for use in Science teaching and
learning.

On the Level of Technological Skills of the Respondents

The level of technological skills of the teachers in the upper 30% and lower 30% performing
schools in the National Achievement Test (NAT) from 2010 to 2014 is presented in Table 2.
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Table 2
Level of Technological Skills among Teachers and principals of the Upper and Lower 30%
Performing Schoolsin NAT

Teachers Principals Principals
Total Teachers Lower 30% Totd

Upper 30% | Upper 30% Lower 30%
Level of Technological Skills v 2

Mean \é Mean | VD ea \é Mean \é Mean | VD Mean VD

n

A) Edit digital 32 |P |31 |P 32|pP |20 |pP |31 |P 3.0 p
photographs
B) Creste a database 29 |P |26 |P 28|pP |27 [P [23 |N 25 N
C) Use a sprearisheet 34 |p |28 |p 31|p [30 |P |20 |P 30 |P
to plot agraph
D) Createa 38 |E |36 |E 37|E |34 |pP |34 |P 34 p
presentation
E) Create a
multimedia 35 | P |32 |P 34|P |32 |P |33 |P 33 P
presentation
F) Knowledge of how 38 |E |35 |E 37| |36 |E |35 |P 36 |E
computers operate
G) Ability to design 27 |P |29 |P 28|P |25 |N |20 |P 2.7 p
own programs
H) Ability to
evaluate 27 |P |24 |N 26| P |25 |N |27 |P 26 P

educational software
1) Knowledge of
educational 3.3 P 2.8 P 31 |P 3.0 P 3.0 P 3.0 P
computer applications
J) Create a document
using word 37 E 35 P 36 | E 34 P 3.2 P 33 P
processing program
K) Use spreadsheet /

35 |P |36 |E 36 |E [31 |P |34 |P 33 p
excel program
L) Use apresentation 38 |E |37 |E 38|E [32 |pP |33 |P 3.3 p
program
M) Use a database 27 |P |26 |P 27 P |26 |P |28 |P 27 p
program
N) Use a publication 32 |p |30 |P [31|P |28 |P |27 |P 28 | P
program
O) Creste /edit . 35 |P |32 |P 34|pP [30 |P |28 |P 29 P
multimedia presentation
P) Use programming 28 |P |29 |P 20|P |25 |N |24 |N 25 N
software
Q) Use authoring 23 |N |21 |N 22N |20 |N |22 |N 21 | N
program
R) Use social media
programs like FB 38 |E |36 |E 37| |37 |E |36 |E 3.7 E
and skype
S) Can troubleshoot 25 |N |24 |N 25N |20 |N |23 |N 22 |N
hardware problems
T) Can troubleshoot 26 |P |34 |P 30|pP |24 |N |21 |N 23 | N
software problems
U) Can create a
Jyon o 25 |N |24 |N 25|(N [23 |N |21 |N 2.2 N
V) Can create web-
based learning 25 |N |24 |N 25|(N [23 |N |21 |N 2.2 N
materials
W) Can access blogs 29 |P |28 |P 20/P |29 |P |27 |P 28 P
and e-journals
Over-all Mean 31 |P |30 |P 31|P |28 |P |28 |P 28 p
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The participants from the upper 30% performing schools in National Achievement Test
(NAT) indicated that they were expert in using a presentation program which received the
highest mean ratings from the teachers (3.8) and principals (3.7) and highest grouped mean of
3.8. This result showed that the teachers could very well use presentation program by
themselves and without the help from someone. Other items which the teachers considered
themselves expert were creating a presentation and use of social media programs like
Facebook (FB) and Skype, both with 3.7, and knowledge on how to operate computers (3.7).

A presentation program is widely used by Science educators, trainers, and students.
Presentation program/PowerPoint has become the world's most widely used presentation
program to Science lectures and instructions (Segundo and Salazar, 2011). As Schrodt and
Witt (2006) examined the effects of classroom technology use in Science, including
PowerPoint, they found out that teachers who augmented their face-to-face presentations with
technology were perceived as being more reliable than those who did not employ technology
in the school.

Furthermore, Ozaslan and Maden (2013) reveaed that students learned better if the course
material was presented in some visual tools. They also reported that teachers believed that
PowerPoint presentations made the content more appealing; therefore, they helped them to
take students' attention. The results of Corbeil's study (2007) also showed that students who
were exposed to PowerPoint presentations preferred them over the textbook presentations and
that students were learning better when their attention was captured via highlighting, color,
different fonts, and visual effects.

On the other hand, as perceived by teachers, creating/PowerPoint presentation works well in
the classroom in a number of ways like teachers can create graphically enhanced information
and instructions for the learning centers, create tutorias, reviews, or quizzes for individua
students, display student work and curriculum materials or accompany teacher presentations,
and provide a dide show of classroom activities in Science or other subjects (Samsonov,
2014).

However as seen in Table 2, teacher and principal -respondents considered themselves novice
in the use of authoring program with the least mean rating of 2.2. Other technological skills
that the participants felt they were still novice were on troubleshooting hardware problems,
creating a website, and creating web-based learning materials, al rated 2.5 by the group.

On authoring program, this technological skill received the least percentage rating because it
is rarely used in the school since the skill is not widely used for related classroom activity of
the teacher and student. Such applications tend to target professional educational content
creators only and do not cater to end-users with limited computer proficiency (Mueller,
Willoughby, and Ross, 2005).

Troubleshooting software was also rare in school. However, many teachers may
automatically contact their computer teacher in the school for simple troubleshooting
procedures while they encountered computer-problem during classroom lectures and to
quickly access into Computer Troubleshooting for Teachers and Students websites
(Rosenfield, 2008). Anderson (20012) notes that most schools will never be able to afford
enough technical support for al of the problems that arise in one school day.
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As to the level of technological skills of the lower 30% performing schools in National
Achievement Test (NAT) for the last four (4) school years, the teacher and principal-
respondents rated themselves the expert on the use of social media programs like Facebook
and Skype with 3.7 means. This was the only item given an expert rating by the principal
while teachers also rated themselves as expert and knowledgeable on how to operate
computers.

For the knowledge of how to operate a computer, it has alot of applications in various fields
involved to manipulate well the technology for the teachers and students to use in the
classroom. Therefore, computer literacy is much needed for teachers as well as learners. The
networks have created a revolution in the content of education and the nature of learning
process. Teachers should be in terms with the physical reality of the networks, and learn how
to take actual advantage of the machines' educational potential.

With this, computer knowledge is essential for teachers. As research revealed, favorable
attitude towards computer plays a significant role in making one interested in it. Unless the
teachers possess an appropriate expertise towards computer which in turn will affect their
knowledge of computer, and also they will find teaching with the help of computer difficult,
which in turn will affect students learning in the classroom. Therefore, if the teachers have
useful knowledge towards the computer, then there may be a chance for them to be motivated
in acquiring knowledge of computer, asit is evident that the knowledge of equipment is very
much needed for teachers in many aspects of the classroom (Smith, Tsai, and Rajasekar,
2007).

On the other hand, teacher-respondents also considered their skill in the use of authoring
program and troubleshooting hardware problems as a novice with the least mean rating of
2.0.The principal-respondents also rated the lowest expertise on troubleshooting software
Issues, creating a website, and creating web-based learning materials with 2.1.

Taken as a group, the lower 30% performing schools were the expert on the use of socid
media programs like Facebook and Skype (3.7) and knowledge of how computers operate
(3.6) but the novice regarding the use of authoring program (2.1) and troubleshooting
hardware problems (2.2). The over-all mean rating of the teachers and principals of the lower
30% performing schools indicates that they were al proficient in their technological skills
with 2.8.

On the Level of Implementation of the Upper and lower 30% Performing Schools in
Technology-Assisted Science I nstruction

Personal Practicesin Integrating Technology in Science Instruction
Table 6 shows the level of implementation of both upper and lower 30% performing schools

in their Technology-Assisted Science instruction regarding practices in integrating
technology in Science teaching and training programs is presented in this section.
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Table 3
Level of Implementation of the Teachers in Technology-Assisted Science Instruction among
the upper and the Lower 30% Performing Schoolsin NAT regarding Personal Practices

Personal Practices in Integrating Technology in Science | Upper 30% Lower 30% Tota

Instruction Mean | VD | Mean | VD | Mean | VD
A) | use computer for lesson planning 25 (@) 29 F 2.7 F
B) | use e-mail or network to
communicate with other science 24 (0] 19 (@) 22 (0]
teachers.
C) | use acomputer database to
keep an inventory of Science 19 (0] 20 (@) 20 (0]

audio-visua materials
D) | use spreadsheet to maintain

student achievement/attendance 2.8 F 25 (@) 2.7 F
records

E) | demonstrate the use of computer to
record data/calculations related to 2.6 F 2.6 F 2.6 F
experiments

F) I use my persona computer programs

3.0 F 24 ] 27 F
to teach the lesson
G) | use web-based |earning materials 2.6 F 2.6 F 2.6 F
H) I use audio/speaker/lapel devicesto
discuss the lessonsin the 23 (0] 18 @) 21 (0]
classroom.
Over-all Mean 251 o] 2.34 0] 245 o]

The personal practices in integrating technology in Science instruction regarding using
technology to myself received the highest mean of 3.0 (frequently) from the teachers from the
upper 30% performing schools. In contrast, teachers from the lower 30% rated the item 2.4
often. On the other hand, using the computer for lesson planning received the highest rating
of the teachers of the lower 30% performing schools with 2.9, frequently, but rated only often
by the other group (2.5). These items both received the mean rating of 2.70 when teachers
were considered as a single group.

As to their least rated items, the upper 30% teachers said that they often used the computer
database to keep an inventory of Science audio-visual materials with 1.9 while the teachers
from the other group gave the same rating to the use of audio/speaker/lapel devices to discuss
the lessons in the classroom. The use of computer database to keep an inventory of Science
audio-visual materials received the least mean rating of 1.95 when teachers were grouped.

Both groups gave an over-all mean rating of occasionally on their persona practices in
integrating technology in Science instruction with 2.47 (upper 30%),2.30 (lower 30%), and
2.38 (grouped mean). The result pointed out that the teachers either from the upper 30%
performing schools or otherwise, only personally integrated technology in Science Instruction
40% of the time.

The principals from both groups were also asked to rate their level of implementation in the
practice of integrating technology in Science instruction as presented in Table 7.
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Table4
Level of Implementation of the School Principalsin Technology-Assisted Science Instruction
among the Upper and the Lower 30% Performing Schoolsin NAT regarding Personal
Practices

Upper 30% | Lower 30% | Total

Personal Practices in Integrating Technology

in Science Instruction Mean \[; Mean \[; Mean \[;
A) computer for lesson planning 2.6 F |28 F 270 |F
B) e-mail or network to

communicate with other Science 2.3 O |18 O |[205 |O
teachers

C) acomputer database to keep

an inventory of Science audio- 2.3 O |19 O 210 |O
visua materials

D) spreadsheet (Excel) to

maintain student/achievement 2.7 F |28 F |275 |F
attendance records

E) demonstrate use of computer to

record data/ calculations 2.8 F |24 O 260 |F
related to experiments

F) personal computer programs for 27 E |21 o l240 |0
my own

G) web-based learning materials 2.5 O |21 O 230 |O
H) use audio/speaker/lapel

Devices to discuss the lessons 24 O (23 O |23 | O
in the classroom

Over-al Mean 254 |F 228 |O |(241 |O

The principals of the upper 30% rated highest the item on demonstrating the use of computer
to record data/carry out calculations related to experiments or problems while those from the
lower 30% rated highest the items on the use of computer for lesson planning and use of
spreadsheets (Excdl) to maintain student achievement/attendance records with 2.8, which is
frequently or about 70% of the time.

According to Fulguni (2014), computer in record keeping can be defined as one of the most
useful modern means of collecting, updating, controlling, recording, and storing of
information for future usage by any resourceful organization. Computers are widely used in
thefield of Science in education. When used as flexible tools in the hands of students for the
collection, analysis, and graphical display of data, can accelerate the rate at which student can
acquire data, abstract, and generalize from real experience with natural phenomena. A digital
computer is a valuable tool for an inquiry-based option in Science because it has become a
universal tool of inquiry in scientific research.

On one hand, the principals of the upper and lower 30% performing schools rated most
depressed respectively the items on the use of email or network to communicate with other
Science teachers, with 2.3 and 1.8, and the use of a computer database to keep an inventory
of Science Equipment, supplies, references, audiovisua materials, with 2.3 and 1.9. The
result presented that these things were occasionally practiced by the principals or at most
40% of the time.
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Moreover, the principals from the upper 30% frequently integrated technology in Science
instruction at least 70% of the time as indicated by their over-all mean rating of 2.55. In
comparison, the principals from the lower 30% performing schools practiced integration of
technology in Science instruction often or 40% of the time with the mean rating of 2.26. Asa
group, the principals rated their practices as often with a group mean of 2.41. Compared to
their teacher counterparts, it could be seen that both teacher and principal participants from
the upper 30% and lower 30% performing schools in the National Achievement Test (NAT)
for the last four (4) years practiced personaly the integration of technology in Science
instruction less than half (40%) of the time.

Technology I ntegration Practicesin Science lnstruction

The technology integration practices in Science instruction of the teachers and principals
from both the upper and lower 30% performing schoolsin National Achievement Test (NAT)
was presented in Table 4.

Table4
Level of Implementation of the Teachers and Principalsin Technology-Assisted Science
Instruction among the Upper and Lower 30% Performing Schoolsin NAT in terms
of Technology Integration Practices

Upper Lower
Upper Lower 30% 30%
. . .| 30% 30% Total U o Total
Technology Integration Practices in Teachers | Teachers Princi Princi
Science Instruction pals Pals
M \Y M V| M|V M|V |[M|V |M|V
D D n D n D n D n D

A) | use computer
simulations to
demonstrate
experiments

19 /O |19 |O |19|0 |24|0 |19/0 |22]|0

B) | use computer-lab
interface device(s)to 17 |O |20 |O |19|0 |20|0 |17|0 |19]|O0
control experiments

C) | use web-based
teaching tools like
Skype and Edmodo to
teach Science

16 |O |15 | R 16/ O (210 |17|0 |19|0

D) | use an interactive
PowerPoint to explain 24 |O |25 |O |25|0 |26 |F 19/ 0 |23]0
concepts

E) | use online activity
to improve students.'
learning through 21 |O |23 |O |22|0O |22|0 |20|0 |21]|0O
scientifically-based
research

F) I use online activity to

20 |O |21 |O |21|O |20|0O |20|0O |20]|O
my students

G) | use online research
databases through school
library / media
center

17 |0 |16 |O (170 |21|0O0 |17,0 |19]|0

Over-al Mean 19 |O |20 |O |20]0 |22]|0O |18|/0 |20]O

Data in Table 4 shows amost similar rating on the technology integration practices of the
teachers. All items were often practiced by the teachers from the upper and lower 30%
performing schools except for one (1), the use of web-based teaching tools like Skype and
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Edmodo to teach Science, which is rarely rated (1.5) by the teachers from the lower 30%
performing schools. This item also received the least mean rating from the upper 30% with
1.6. The teachers rated highest the use of an interactive PowerPoint to explain concepts with
2.4 (upper 30%) and 2.5 (lower 30%).

As technology integrates into the classroom, the use of interactive PowerPoint to explain
Science concepts of the lesson had always innovations being brought into the fold that can
help teachers to get their points across better, and help students learn more efficiently. One
such tool that has been utilized in the classroom now and continues to be used heavily is the
Microsoft PowerPoint program. This technology enables teachers and students alike to
prepare presentations to enhance learning in the classroom. When used effectively,
PowerPoint can enhance teacher presentations and the overall comprehension of students to
learn. It allows teachers to present their lessons in a more dynamic way than simply lecturing
and writing on the board. It provides the ability to equip the presentations with different types
of media-including images, sounds, animations, and much more. This enhances the students
abilities to retain what they are being taught, especialy those who are visua learners.
Teachers can focus on the class and interact with the students instead of writing on board
because the text and the entire presentation are aready there in the form of a PowerPoint file
(Rowcliffe, 2016).

As presented in the table, the use of web-based teaching tools in the school like Skype and
Edmodo to teach Science in the classroom had the least percentage due to unavailable
Internet connect especially to far school areas. This problem was always experienced by the
respondents. Aside from it, Internet connection is expensive for them to connect continuously
into Skype or Edmodo in the school.

Moreover, the majority of the upper and lower 30% respondents were rated highest to the use
of an interactive PowerPoint to explain concepts when it comes to technology integration
practices in Science instruction while the use of web-based teaching tools like Skype and
Edmodo to teach Science got the least percentage as rated by the respondents.

From the table, school principals of the lower 30% performing schools all ranked their
practices of technology integration as often, almost the same as their counterparts from the
upper 30% performing schools except the item on the use of interactive PowerPoint to
explain concepts (2.6, frequently). Principals from the upper 30% gave their highest rating to
an item on the use of interactive PowerPoint to explain concepts while those principals from
the lower 30% rated highest the item on the use of audio/speaker/lapel devices to discuss the
lessons in the classroom with 2.2.

On the other hand, there were three items rated 1.7 by the lower 30% principals which are the
least. These are on the use of computer-laboratory interface device(s) to control experiments,
use of web-based teaching tools like Skype and Edmodo to teach Science, and the use of
online research databases through school library/media center. For the principals in the upper
30%, there were two items rated the least with 2.0 which includes the use of web-based
teaching tools like Skype and Edmodo to teach Science and the use of online activity to
students.

The over-all mean ratings of the school principals in the upper 30% (2.21) and the lower 30%

(1.89) again indicates that the principals from either group only implement the technology
integration practices in Science instruction at most 40% of the time.
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On Training Programs

Tables 5 and ten present the level of implementation of the upper 30% and lower 30%
performing schools in the National Achievement Test (NAT) regarding the training program
as experienced by their teachers and principals.

Table5
Level of Implementation of the Teachers in Technology-Assisted Science Instruction among
the Upper and the Lower 30% Performing Schoolsin NAT isto Training Programs

Upper 30% | Lower 30% | Total
Training Programs Mean \[; Mean \[; Mean \[;
A) School providestraining for Teachers 19 O (24 O |[215 |O
B) School providestraining only  to teachers
on technology use 21 O |21 O (210 |O
in Science Education
C) School provides video
presentation about media 18 O (23 O |[205 |O
technology
D) School providestraining on
the effective use of media 1.9 O |21 O |200 |O
technology
E) School mandates the
integration of technology for 21 O |29 F 250 |O
Science instruction
F) The school prescribes the use
of Internet sourcesin 20 |0 |26 |F |230 |O
curriculum or lesson planning
evaluation
regarding Mean 197 |O 240 (O (218 |O

For the teachers, those coming from the upper 30% rated all indicators with an often
implementation ratings with items on the school provides training only to teachers on
technology use in Science education and school mandates the integration of technology for
Science instruction with 2.1. Item on the school provides video presentation about media
technology rated lowest with 1.8. The over-al mean rating of 1.97 from the teachers of the
upper 30% performing schools in the National Achievement Test (NAT) indicated that the
schools implemented training programs only 40% of the time.

On the other hand, their teacher counterparts from the lower 30% rated highest the mandate
of the school in the integration of technology for science instruction (2.9) and the school
prescribes the use of Internet sources in curriculum or lesson planning evaluation (2.6), both
verbally described as frequently. They often rated on the school provided training only to
teachers on technology use in Science Education and the school provided pieces of training
on the effective use of technology devices, both with 2.1 and verbal description of often. The
teachers from the lower 30% performing schools' over-all mean rating of 2.40 on the level of
implementation of the training programs of the school in the integration of technology in
Science instruction was only 40% of the times. This was also the opinion of the teachers from
the other group.
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Teachers from both the upper 30% and lower 30% performing schools gave an over-all mean
rating of 2.18 to training programs. This means that teachers were given training by their
schools related to technology integration to Science instruction only often or 40% of the
times.

As to the principals of the upper 30% performing schools, their ratings on the level of
implementation of the training programs on Technology-Assisted Science instruction were all
described as frequently. The item on the mandate of the school to integrate technology into
Science Instruction received the highest rating (3.2) while the school provides training on the
effective use of technology had the least rating (2.6). The over-al mean score of 2.88
indicated that the principals of the upper 30% performing schools in National Achievement
Test (NAT) had training programs 70% of the times which was quite the contrary of what
their teachers were saying (1.97, often).

Table 6
Level of Implementation of the Schools Principalsin Technology-Assisted Science
Instruction among the Upper and the Lower 30% Performing Schoolsin NAT in terms of
Training Programs

Training Programs Upper 30% Lower 30% Total
Mean VD | Mean VD | Mean VD
A) School provides training for 29 = 23 o 260 =
Teachers
B) School provides training only
to teachers on technology use 2.7 F 24 (@) 255 F
in Science training
C) School provides video
presentation about media 28 F 24 @) 2.60 F
technology
D) School provides trainings on
the effective use of media 2.6 F 24 @) 2.50 (0]
technology
E) School mandates the
integration of technology for 3.2 F 2.6 F 2.90 F
Science instruction
F) The school prescribes the use
of Ir_1ternet sourcesin _ 31 = 27 = 290 =
curriculum or lesson planning
evaluation
Over-al Mean 2.88 F 247 o] 2.68 F

For the principals in the lower 30% performing schools, they gave the highest mean rating of
2.7 on the item "school prescribes the use of internet sources in curriculum or lesson planning
evaluation (frequently)" and the least rating of 2.3 on the item "the school provides training
for teachers (often)". The over-all mean rating of 2.47 pointed out that the principals of the
schools in the lower 30% felt that the implementation of the training programs on
technology-assisted Science instruction was only often or 40% of the time. While this result
was in agreement with the responses of the teachers in the lower 30% performing schools,
this was quite different from the results on the level of implementation of training programs
as perceived by the principalsin the upper 30%.

Shelton and Jones (2006) suggest that teachers need considerable training and development
time outside the school day so they can concentrate on instruction and training objectives
without having to deal with the regular school day demands. The need to alot time for
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continual learning is echoed in studies outside of education suggesting that to provide
workers with high technology on the job ultimately failsif employees do not receive adequate
training and continuing support (Moursund, 2012).

Furthermore, this need for continuing support means teacher training must be ongoing and
not limited to one-shot sessions. It must have an instructional focus that guides teachers to
think first about their curriculum and then helps them address how to integrate technology
into the curriculum (Guhlin, 2006; Persky, 2008).

Significant Relationship between the Level of Implementation of Schools in Technology-
Assisted Science Instruction and Schools’ Performance in Science National Achievement
Test (NAT)

The result of the test of significant relationship between the level of implementation
of schools in Technology-Assisted Science instruction in terms of personal practices in
integrating technology in science instruction, technology integration practices, and training
programs, and the schools’ performance in Science National Achievement Test (NAT) among
the upper 30% performing schools are presented in Table 7.

Table 7
Test of Significant Relationship between the Level of Implementation of Technology-
Assisted Science Instruction and Schools’ Performance in Science NAT among
the upper 30% Performing Schools

LEVEL OF IMPLEMENTATION  |-NAT Performance Decision o | conclusion
R-value P-value Ho

Personal Practices 0.33 0.04 Reject Significant

Technology Integration Practices 0.45 0.03 Reject Significant

Training Programs 0.32 0.05 Reject Significant

As indicated by their P-values all less than 0.05, data on the Table 7 shows the significant
relationship of the teachers’ personal practices in integrating technology in Science
instruction (0.042), technology integration practices (0.032) and school’s training programs to
the National Achievement Test (NAT) performance of the upper 30performing schools in
Science. This result suggests that the National Achievement Test (NAT) performance in
Science of the school is correlated to its level of implementation of the Technology-Assisted
Science instruction.

The relationship of the National Achievement Test (NAT) performance to the level of
implementation is all active as evidenced by their correlation coefficients (R-value). Thus,
National Achievement Test (NAT) performance in Science among the upper 30% performing
schools varied directly with the teachers’ practices in integrating technology in Science
instruction and the school’s training programs given to their teachers. Greater implementation
results to higher National Achievement Test (NAT) performance.

According to Baniola (2010) on Parents’ Involvement in Children’s Academic Performance,

the participation in children’s organization, a program of activities, evaluation of activities,
and school curricula are positively related to children’s academic performance. She further
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concluded that establishing a closer home-school partnership is necessary for the effective
and successful performance of the students.

In another study made by Blancia (2010) on the Factors Affecting Academic Achievement of
Student, she found out that the academic performance of students is significantly influenced
by the following factors: teaching competence, the attitude of teacher work and students,
attitude towards studies of their children, and attitudes towards their education.

Furthermore, research exists that on utilizing technology as a school reform model, and on
teachers’ perceptions of the development of change strategies resulting from the use of
technology. Knowledge of elementary teachers of the effectiveness of technology serves as
the catalyst for constructivist practices in the classroom. As school leaders and teachers make
decisions about the use of technology in schools, and because educational technology
continues to evolve so quickly, it is imperative that teachers’ perceptions of technology be
examined and monitored over time to determine the efficacy of those decisions. This study
comprises 33 elementary teachers in schools in one county in Florida. These teachers
completed a survey designed to assess individual attitudes, confidence, and expertise in a
One-to-One classroom. From the survey, seven teachers participated in two focus groups
separating beginners and experts. The focus group teachers were interviewed to gather
information regarding their perceptions of technology as a catalyst for changing pedagogy
and implementing constructivist practices (Huffman, 2012).

Significant Relationship between the Level of Implementation of Schools in Technology-
Assisted Science Instruction and Schools’ Performance in Science National Test (NAT)
among the Lower 30% School-Respondents

The test of the significant relationship between the level of implementation of Technology-
Assisted Science Instruction and schools’ performance in Science National Achievement Test
(NAT) among the lower 30% performing schools in Butuan City Division is shown in Table
8.

Table 8
Test of Significant Relationship between the Level of Implementation of Technology-
Assisted Science Instruction and Schools’ Performance in Science NAT among
the Lower 30% Performing Schools

. NAT Performance Decision  on .
Level of Implementation Conclusion
R-value P-value Ho
Personal Practices 0.32 0.05 Reject Significant
Technology Integration Practices 0.42 0.04 Reject Significant
Training Programs 0.32 0.04 Reject Significant

Data in Table 16 for the lower 30% performing schools in National Achievement Test (NAT)
shows similar results with the upper 30% performing schools. The P-values are all less than
0.05 which warrants the rejection of the null hypothesis at the 0.05 level of significance. This
implies that the National Achievement Test (NAT) performance in Science of the school-
respondents is correlated to its level of implementation of the Technology-Assisted Science
instruction.
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This shows that the lower 30% schools’ performance in the National Achievement Test
(NAT) should ensure proper implementation and enhancement of their teachers’ personal
practices of integrating technology in Science instruction and their technology integration
practices and provide the teachers with proper training programs for a better performance in
the National Achievement Test (NAT) results.

Meanwhile, as revealed in the table, the level of implementation among the lower 30%
respondents warrant to reject the null hypothesis even though the p-value is low for the
reason that the statistical evidence to support rejecting the null hypothesis is alternatively
true, and there is about 5% chance correctly rejects the null hypothesis. As to the p-values, it
is calculated based on the assumptions that the null is false for the population since the
difference in the sample is caused entirely by random chance. Consequently, p-values could
tell the probability to reject the null hypothesis because it is 100% true from the perspective
of the calculations.

As President Obama highlighted in his announcement in the White House’s ConnectED
initiative (2012), technology can make a substantial impact on student achievement. The
initiative, therefore, aims to make the best technology accessible to students across the
country, no matter their background.

On one hand, according to Pew Research (2011), only 50 percent of the teachers working in
the lowest income areas consider their schools to be doing an excellent job providing
resources and supporting teachers’ need to utilize digital tools in the classroom. Moreover, in
a new nationwide survey of K+12 teachers conducted by Digest (Tullman, 2011), 75 percent
of teachers reported adequate assistance from the school when using technology in the
classroom.

Moreover, the levels of technological support correlate to teacher confidence in the benefits
of educational technology. Or so, a survey by CDW-Government, Inc. found. In fact, 76
percent of surveyed K+12 teachers responded that training is the key to increased technology
use.

CONCLUSION

Based on the findings of the study, it was concluded that the use and integration of
technology equipment in Science classroom instruction significantly impact students
performance on their National Achievement Test (NAT) result.

REFERENCES

Addison-Wesley, (2008). Information Technology Series: Explores the Dynamic

Relationship Between Information Technology Concerns and Enterprise

Software Solutions. Retrieved January, 5, 2016 from http//www.informit
.com/imprint/series_detail.aspxser=334579

Anderson, P. (2012). Web 2.0 and Beyond. Retrieved January 12, 2016 from
https://www.crcpress.com/authors/i50-paul-anderson/bio/

131



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

By International Scientific Indexin X ;
| Y ISSN (Online) : 2519-5336 ’ ."."mﬂm.'.qm‘.%
Armour-Thomas, (2008). The Motivational Effects of Types of =~ Computer Feedback on

Children’s Learning and Retention of Relational Concepts. Retrieved

January 16, 2016 from http://files.eric.ed.gov/fulltext/ED287446.pdf

Attawell, J. (2009). The Role of Technology in Nancie Atwell’s Classroom. Retrieved
February 3, 2016 from  The Role of technology in Nancie Atwell’s Classroom

Ayersman, D. (2008). Digital Books with Media-rich Paper: Enhancing Reading

Comprehension through Touch User Interface Technology. Retrieved January

18, 2016 from http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1
.1.128.1759&rep=repl&type=pdf

Baniola, C. (2010). Foundations of Computer Technology. Retrieved February 18, 2016
from
https://books.google.com.ph/books?id=6PUH68h45BsC&printsec=frontcover&dq
=Book+Author+of+computer+technology& hl=en&sa

Becker, R. (2010). Designing a Unified Communication.  Platforms. Retrieved February
18, 2016 from http://infrastructuretechnologypros.com/author/ronaldb

Belden, 2010. Building Education: Shaping the Mind and Its Technology Implications.
Retrieved February 18, 2016 from https://books.google.com.ph/books?id
=Bc8BGh SOa  wgC& printsec=frontcover&dg=Belden-Book+Author+ of+co

mputer+technology

Bell, G. (2010). Divining a Digital Future. Retrieved January 23, 2016  from
https://mitpress.mit.edu /books/divining-digital-future

Bernardo, N. (2008). The Producer’'s Guide to Transmedia: How to Develop, Fund, Produce,
and Distribute Compelling Stories Across Multiple Platforms. Retrieved
Janaury 30, 2016 from
https://books.google.com.ph/books?id=iKc7KQEACAAJ&dq=B ernardo-
Book+Author+of+computer+technology&h=en&sa=xav

Blancia, P. (2010). Studio-Based Learning as a Natural Fit of Teaching Human-Computer

Interaction. Retrieved Janaury 10, 2016 from  https://books.google.com.

ph/books?id=D1m7 BQAAQ BA J&pg= PA251&Ipg=PA251
&dg=Blancia-r+of+computer+technology&source

Blumenfield, R. (2016). The Nature of Technology: Implications for Learning and Teaching.

Retrieved January 26, 2016 fro
https://books.google.com.ph/books?id=T4_HBAAAQBAJ&printechnologyimplic
ation

Bordbar, B. (2010). Service Life Cycle Toolsand  Technologies: Methods, Trends and
Advances. Retrieved February 11, 2016 from https://books.google.
com.ph/books?id=ceieBQAAQBAJ&printsec=frontcover&dg=Bo rdbar-
mputer+technology&hl

132



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

i Py ntermations) Sl ndeing 2 WTERNATIONAL
Bradshaw, J. (2007). Intelligent Agent Technology: Research and Development.
Retrieved January 28, 2016 from https://books.google.com.ph/books?id=K-
PUCgAAQBAJ&pri ntsec=frontcover&dg=Bradshaw-

Book+Author+of+compu ter +t echnology&hl

Braun, L. (2006). Technically Involved: Technology-based Youth Participation Activities for
Library. Retrieved February 12, 2016 from https://books.google.com.ph
/books?id=vjffj8G3FhOC&printsec=frontcover&dqg=Braun-bo

ok+Author+of+computer+technology

Brie, G. (2011). How Revolutionary Was the Digital Revolution? Retrieved January
18, 2016 from http://www.sup.org/books/title/?1d=9655

Brooks, C. (2005). A Plus Certification Operating System Technologies. Retrieved January
28, 2016 from https://books.google.com.ph/books?id=vG0fzl_ZpMMC&q=Br
ooks-Book+Author+of+computer+technology&dg=Brooks-Book

Buckingham, D. (2001). Beyond Technology: Children's Learning in the Age of Digital
Culture. Retrieved February 18, 2016 from https.//books.
google.com.ph/books? d=5fhhCppd0zQC& printsec=frontcove

r& dg=Buckingham

Bull, C. (2010). Field Guide to Appropriate Technology.  Retrieved January 29, 2016 from
https://books.Googl
e.com.ph/books?id=dRrOK4ICyl4C&printsec=frontcover&dg=  Bull-
uter+technology&hl=en&sa=X&ved

Burn, S. (2013). The Change Function: Why Some Technologies Take Off and Others
Crash and Burn. Retrieved February 28, 2016 from
https://books.google.com.ph/books?
id=0U1fx20U6gY C&printsec=frontcover&dg=Burn-
Book+Aur+of+computer+technology&hl

Carman, N. (2005). Studying and Designing Technology for Domestic Life: Lessons
from Home. Retrieved February 28, 2016 from
https://books.google.com.ph/books?id=
hwdzAwWAAQBAJ&printsec=frontcover&dg=Carman-Book

Carr, N. (2013). The Shallows: What the Internet is Doing to  Our  Brains.  Retrieved
February 22, 2016 from
https://books.google.com.ph/books?id=1KayoVI3OTMC&dq=C arr-
Book+Author+of+computer+technology&hl=en&sa=X&ved=

Castolo, G. (2011). An Introduction to Programming. Retrieved February 22, 2016
from https://books.
google.com.ph/books?id=3LOmMAAAAMAAJ&g=Castolo-Book+Aut
hor+of+computer+technology&dg=Castolo-

Cawelti, N. (2010). Media Technologies: Essays on Communication, Materiality, and
Society. Retrieved February 22, 2016 from  https://books.google.

133



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

. By International Scientific Indexing ;
| ISSN (Online) : 2519-5336 o "‘"M‘T,‘,{?N‘F‘,‘L_

com.ph/books?id=3w23AgAAQBAJ&printsec=frontcover&dg=Ca  welti-
computer+technology

Charp, A. (2006). Computer Education for Teachers: Integrating  Technology into
Classroom Teaching. Retrieved February 22, 2016 from
https://books.google.com.ph/books?id=ES0NQWAACAAIJ&dg=Charp-Book+ Aut
hor+of+computertechnology&hl=en&sa=xxev

Chen, M. (2008). Big Data: Related Technologies, Challenges and Future Prospects.
Retrieved February 22,2016 from sec=frontcover&dq=Chen-
Book+Author+of+ computer +technology&hl=en&sa=X&ved=

Chrostowki, A. (2004). Broadband Optical Modulators: Science, Technology, and
Applications. Retrieved February 22,2016 from
ps://books.google.com.ph/ books? id=Vv
_ODXj7105cC&printsec=frontcover&dg= Chros towski-

Collins, A. (2009). Re-thinking Education in the Age of  Technology: The Digital
Revolution and Schooling. Retrieved February https://books.
google.com.ph/books?id=F-sOZsMxKtcC&printsec=frontcove
r&dqg=Collins-Book+Author+of+computer+technology&hl

Combe, U. (2008). Computational Methods for Reinforced Concrete Structures. Retrieved
February 20, 2016 from
https://books.google.com.ph/books?id=1_2jBAAAQBA
J&printsec=frontcover&dgq=Combes-Book+Author+of+compute

r+technology

ConnectED Initiative, (2012). President Obama’s Plan for Connecting all Schools to the
Digital Age. Retrieved  March 4, 2016 from
https://www.whitehouse.gov/sites/de fault/files/docs/connected_fact_sheet.pdf

Corbeil, D. (2007). Applications and Science of Computational Intelligence.
Retrieved February 18, 2016 from
http://books.google.com.ph/booksid=QLZQM MAAJ&q=Corbeil-
Book+Author+of+computer+technology&dg=C orbeil

Crippen, G. (2005). Cyber Stop Media: An Integrated Computer Simulation . Retrieved
February 25, 2016 from https://books.google.com.ph/booksid=FxrROwWA
ACAA  J&dg=Crippen-Book+Athor+of+computer+technology&hl

De Guzman, G. (2004). Your Sometimes Online Life: Getting Ahead with Social Media.
Retrieved February 25, 2016 from
https://books.google.com.ph/booksid=4sO4NAEACAA

J&dg=De+Guzman-Book+Author+of+computer+technology&hana
n&sa=X&ved=0ahUKEwiV]j_iWkorL

DepEd Press Released, (2013). Computerization Program. Retrieved September 28, 2015

from http://www.deped.co m.ph/deped-computerization-program--dcp--for-
elementa ry-chools.html

134



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

. By International Scientific Indexing ;
| ISSN (Online) : 2519-5336 o "‘"M‘T,‘,{?N‘F‘,‘L_

Donnell, J. (2014). Integrating Computers into the Classroom. Retrieved January 20, 2016
from https://books.google.com.ph/books?id=RCKdAAAAMAAJ&q=Donnell-
hnology&dg=Donnell-bo ok+Author+of+computer+technology&hl=en

Dziuban, C. (2005). Conducting Research in Onlineand  Blended Learning Environments:
New Pedagogical Frontier. Retrieved February 1, 2016 from
https://books.google com.ph/booksid=EQE-
CgAAQBAJ&printsec=frontcover&dq=D Dziuban-
Book+Author+of+computer+technology&hl=en&sa

Ertmer, P. (2008). Technology Integration for Meaningful Classroom Use: A Standards-
Based Approach. Retrieved January 12, 2016 from
https://books.google.com.ph/
books/about/Technology _Integration_for_Meaningful _Cl.htmlid=YS4XAAAAQ
BAJ&redir_esc=y

Fornas, J. (2014). Using Social Media in the Classroom: A Best Practice Guide. Retrieved
January 28, 2016 from
http://www.google.com.ph/gfe_rd=cr&ei=91_MVgKMB MnU8
Afd4YHwAw#g=Fornas-book+title+about+technology+integra tion

Fulguni, G. (2014). The Advent of the Computer in the 21% Century. Retrieved March 3,
2016 from https://www.comscore.com/Insights/Blog/The-Advent-of- the-

Computer

Garrison, K. (2009). Classroom Teacher’s Survival Guide to Technology reviews.
Retrieved January 24, 2016 from teachers-survival-guide-to-technology-
reviews.html

Gozalez, M. (2004). A Practical Guide to Integrating Technology into  Task-Based

Language Teaching. Retrieved February 12, 2016 from https://books.
google.com.ph/books/about/A_ Practical_Guide_to_ Integ rating_Technol.
htmlid=3GY3CwAAQBAJ&redir_esc=y

Graham, S. (2006). Language Learning with Technology: Ideas  for Integrating
Technology in the Classroom. Retrieved February 28, 2016 from
http://www.amazon.co.uk/ Language-Learning-Technology-Integrating-

Classroom/dp/ 110 7628806

Guhlin, M. (2006). The Classroom Teacher’'s Technology  Survival Guide. Retrieved
January 28, 2016 from  http://www.mguhlin.org/2012/02/classroom-
teacherstechn technology-survival.html?view=classic

Gynther, R. (2005). Design, Participation, and Technology Innovation. Retrieved February
11, 2016 from http://eknihy.knihovna.cz/static/files/designinnovatio n-
participation-bobcatsss-2015-proceedings-

Hadley and Sheingold, (2013). Digital Storytelling: A Meaningful Technology-

integrated Approach for Engaged Student Learning. Retrieved February
22, 2016 from http://www.u.arizona.edu/~mbuckner/LRC560/Annoted%20bi

135



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

. By International Scientific Indexing ;
| ISSN (Online) : 2519-5336 o "‘"M‘T,‘,{?N‘F‘,‘L_

Hartman, S. (2005). Preparing Teachers for Technology-  Supported ELT. Retrieved
January 20, 2016 from  http://link.springer.com/chapter/10.1007%2F978-0-387-
46301-8_75

Healy, D. (2008). Effective Technology Integration: APlan for Professional Development.
Retrieved January 12, 2016 from https://archive.org/stream/ERIC_ED473018/
ERIC_ED473018_djvu.txtHenderson, 2012

Hogan, T. (2012). InTech Training, Classroom Management, Administrative  Support,
and Technology Integration: Perceptions of High School Teachers. Retrieved
January 23, 2016 from https://books.google.com.ph/books/about/
InTech_Training_Classroom_Management_Adm.html

Howell et al. (2012). Using Technology Tools in the Public School Classroom. Retrieved
February 9, 2016 from
http://www2.uwstout.edu/content/lib/thesis/2008/2008youngr.pdf

Huffman, L. (2012). Technology Integration Research Review: Evidence-Based Programs
by Subject. Retrieved January 2, 2016 from
http://www.pearson.com.au/products/H-J-Jonassen-Howland/Meaningful-
Learning-with-Technology/ 9780132565585?R=9780132565585

Jonassen, D. H. (2000a). Computers as Mindtools in Schools: Engaging Critical
Thinking. Columbus, OH: Merrill/Prentice Hall

Jones-Sutton, (2015). The Use of Educational Technology Integration by Special Education
Teachers in Rural Schools. Retrieved February 8, 2016 from
https://books.google.com.ph/books/about/The _Use of Educational _Technology |
ntegr.ntml?id=AZ64NAEACAAJ&redir_ esc=y

Kanuka-Henderson, (2009). Using Constructivism in Technology-Mediated Learning:

Constructing Order out  of the Chaos in the Literature. Retrieved February 4,

2016 from http://www.radicalpedagogy.org/Radical _
Pedagogy/UsingConstructivism_in_Technology-Mediatedle

Kelly, K. (2012). What Technology Wants. Retrieved February 1, 2016 from
http://www.amazon.com/What-Technology- Wants-Kevin-
Kelly/dp/0143120174

Klauz-Peter, (2012). Technology Integration for Meaningful Classroom Use: A
Standards-Based Approach. Retrieved  January 12, 2016 from
http://www.amazon.com/Technology

-Integration-Meaningful-Classroom-Standards-based /dp/

Kraus, L. (2008). Visions Of Technology: A Century Of Vital Debate About Machines

Systems And The Human World. Retrieved February 19, 2016  from
http://www.com /Visions-Of-Technology-Century-Machines/dp/0684863111

136



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

. By International Scientific Indexing ;
| ISSN (Online) : 2519-5336 o "‘"M‘T,‘,{?N‘F‘,‘L_

Lane, R. (2008). Teaching and Learning in the Digital World: Possibilities and Challenges.
Retrieved Fbruary 12, 2016 from http://www.learninglandscapes.ca/images/
documents/Il-no12-vfinal-Ir-links.pdf

Laws, L. (2012). The Digital Learning Challenge: Obstacles to Educational Uses in the
Digital Age. Retrieved  January 26, 2016 from http://cyber.law.harvard.edu/
media /files/copyrightandeducation.html

Lindsay, J. (2012). EdTech: Education & Technology. Retrieved January 11, 2016 from
http//www.ac.uk/ edtech/author/sbbd055

Livolsi, B. (2014). Educational Technology Research and Development. Retrieved
February
28,2014fromhttp://www.springer.com/education+%26+language/learnin+%26+ins
truction/journal/11423

Logan, J. (2008). Journal of Research on Computing in Education. Retrieved February
25, 2016 from http://www.tandfonline.com/doi/abs/10.1080/08886504.19
99.10782257

Maden, D. (2013). Diffusion of Educational Technology and Education Reform:

Examining Perceptual Barriers to Technology  Integration. Retrieved

February 8, 2016 from http//www http://www.igi-global.com /chapter /dif
fusion-educational-technology-education-reform/24044

Maninger, M. (2006). Integration of Technology into Classrooms: Role of Knowledge
and Teacher Beliefs. Retrieved January 22, 2016 from http://link.maninger.
com/chapter/10.1007%2F978-3-319-07854-0_21

Marsh, K. (2009). The Way The New Technology Works. Retrieved February 12, 2016
from http://www.amazon.com  /The-Way-New-Technology-
Works/dp/0671246755

Martin, T. (2004). New Developments in Science and Technology Education. Retrieved
February 28, 2016 from http://www.martin.com/us/book/9783319229324

Means, F. (2011). Defining technology and technological education: A crisis, or cause for
celebration? Retrieved February 2, 2016 from http://link
.means.com/article/10.1007%2FBF01204546#page-1

Meinardus, O. (2011). The shift from face-to-face to blended learning in Philippine
secondary schools: implications to pedagogyand policy. Retrieved February
3, 2016 from http://hub.hku.hk/bitstream/10722/

188317/1/FullText.pdf?accept=1
Meltzer, S. (2007). Step-by-Step Professional Development in Technology. Retrieved

February 9, 2016 from  http://www.amazon.co.uk/Step-Step-Professional-
Develop ment-Technology/dp/159667198X

137



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

. By International Scientific Indexing ;
| ISSN (Online) : 2519-5336 o "‘"M‘T,‘,{?N‘F‘,‘L_

Minardi, S. (2008). The Future of Technology Education. Retrieved February 26, 2016
from http://www.amazon .com/Future-Education-Technology-Education-
Connections Education-Connections/dp/0807750026

Moore, L. (2008). Cases on Educational Technology Planning, Design, and
Implementation: A Project Management Perspective. Retrieved February 30, 2016
from http://www.igi-global.com/book/cases-educationaltechno lo  gy-planning-
design/74185

Moskal, D. (2005). Issues in Digital Technology in Education/Blended Learning. Retrieved
January 24, 2016 from https://en.wikibooks.org/wiki/lssues_in_Digital
Technology _in_Education/Blended_Learning

Moursund, D. (2012). Introduction to Information and Communication Technology in
Education. Retrieved February 24, 2016 from http://pages.uoregon.edu/mour
sund /Books/ICT/ICTBook.pdf

Mueller, J. (2005). ]Designing Effective Multimedia for ~ Physics Education. Retrieved
February 12, 2016 from http://www.physics.usyd.edu.au/super/the  ses /PhD
(Muller).pdf

Mullis, K. (2004). Technology and its impact in the classroom. Retrieved February 25, 2016
from http://te886.pbworks.com/f/Tech%2520in%2520the%2520Cla
ssroom.pdf

O'Connor, A. (2011). Poverty Knowledge: Social Science, Social Policy, and the Poor in
Twentieth-Century. Retrieved February 12, 2016 from  http://press.prince
ton.edu/titles/7077.html

O'Donnell, M. (2006). Information Technology in  Librarianship : New Critical Analysis of
Technology Education. Retrieved February 6, 2016  from
http://elibrary.bsu.az/books rax%5CN_68.pdf

Ozaskan, R. (2013). The Race between Education and Technology Retrieved January
16, 2016 from http://www.hup.har  vard.eduog.phpisbn=9780674005300

Persky, S. (2008). Educational Technology Use among US Colleges and Schools. Retrieved
February 23, 2016 from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142974/

Picciano, A. (2006). Educational Leadership and Planning for ~ Technology. Retrieved
January 30, 2016 from http://www.amazon.com/Educational-
Leadership-Planning- Technology-Edition/dp/0137058225

Poore, M. (2015). Using Social Media in the Classroom: A Best Practice Guide. Retrieved

March 3, 2016 from ww.amazon.com/Using-Social-Media-Classroom-
Practice/dp 144620281X

138



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

By International Scientific Indexin X ;
| Y ISSN (Online) : 2519-5336 ’ . ."."m“m.'.qm‘.%
Rajasekar, S. (2007). Modern Trends in Educational Technology. Retrieved February

15, 2016. Retrieved January 12, 2014 from http://neelkamalbooks.com/
book ts. aspx?cat_Id=12

Reed, G. (2008). Instrumentation and Control Systems. Retrieved January 12, 2016 from
http://www.amazon.com /Reeds-\ol-Instrumentation-Engineering-
Technology/dp/1 408175592

Regian, D. (2010). Teaching with Educational Technology in the 21st Century: The
Case of the Asia-Pacific Region. Retrieved February 16, 2016  from
https://books.google com.ph/booksid=nU-
9AQAAQBAIJ&pg=PR11&Ipg=PR11&dg=Regi
ibook+author+for+technology+education&source

Reyes, J. (2010). Transcript of Technology Applications.  Retrieved February 11, 2016
from https://prezi.com /_h7krgnoz9jr/technology-applications-mauricio-alejan
do-gonzalez-reyes-9-10b/

Ringstaff, C. (2012). Teaching with Technology: Creating Student-Centered  Classrooms.
Retrieved January 23, 2016romhttp://plaza.ufl.edu/gatorjlh/eportfolio/
hnologyBookReview.pdf

Roschelle, J, (2009). Activity Systems Analysis Methods: Understanding Complex
Learning Environments and Technology Education. Retrieved February 9,
2016 from https://books.google.com.ph/booksid=4nAFT-zyrtEC&pg=
PA31&Ipg=PA31&dg=Roschelle-book+author+for+technology
+education&source

Rosefield, R. (2008). Technologies of Interpretation: Design and Redesign of the
Curriculum. Retrieved February 15, 2016 from
https://www.questia.com/library/journal/1P3-  654467521/technologies-of-
interpretation-design-and-re design

Ross, J. (2008). Technology Integration for Meaningful Classroom Use: A Standards-
Based Approach. Retrieved February 8, 2016 from
http://www.amazon.com/Technolo gy-Integration-Meaningful-Classroom-
Standards-Based/dg 04950 90476

Rowcliffe, S. (2016). Using PowerPoint Effectively in Science Education. Retrieved
March 4, 2016 from
http://www.academia.edu/10024802/Using_PowerPoint_effe
ctively_in_science_education

Ruberg, J. (2008). Using Computer Technology to Foster Learning for  Understanding.

Retrieved January 10, 2016 from
http://aectorg.yourwebhosting.com/pdf/AECT_UNT _  Proceedings_2004.pdf

139



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

i Py ntermations) Sl ndeing 2 WTERNATIONAL
Russell, C. (2011). Practical Technology for Music Education. Retrieved January 5, 2016
from https://itunes.apple.com/us/book/practical-technology- for-

music/id500435623mt

Salazar, N. (2012). Digital Movement Essays in Motion ~ Technology and Performance.
Retrieved February 11, 2016 from http://www.palgrave.com/in/book/978113
74304

Samuel, L. (2011). Technology for Classroom and Online Learning. Retrieved January 4,
2016 from https://www.overdrive.com/media/2371106/technologyfor- classroom-
and-online-learning

Samsonov, P. (2014). PowerPoint for Teachers: Dynamic  Presentations and Interactive
Classroom Projects. Retrieved March 3, 2016 from http://www.PowerPoint-
Teachers-Presentations-Interactive-Classroom/dp/07879

Schraw, G. (2005). Recent Innovations in Educational Technology  that Facilitate
Student Learning. Retrieved February 1, 2016 from
https://books.google.com.ph

/books/about/Recent_Innovations_in_Educational_Techno.
htmlid=66sJmAycE3cC&redir_esc=y

Schrodt, 2006. Recent innovations in educational technology that facilitate student
learning. Retrieved February 4, 2016 from
https://books.google.com.ph/books/

about/Recent_innovations_in_educational _techno.htmlid
=1RAMAQAAIAAJ&redir_esc=y

Segundo, L. (2011). Information Technology-Modeling And Simulation Jobs.
Retrieved January 29, 2016 from
http://jobs.lubbockonline.com/jobs/information-technol ogy-modeling-
and-simulation-247903195-b

Sheingold-Hadley. (2013). Goal of Technology Integrations: Meaningful Learning.
Retrieved February 28, 2016 from
https://www.pearsonhighered.com/assets/hip/us/hip_us_p
earsonhighered/samplechapter/0132565587.pdf

Shelton, E. (2014). Design and Development of Virtual Reality: Analysis of Challenges
Faced by Educators. Retrieved February 12, 2016 from http://digital
commons.usu.edu/itls_facpub
Sherman, G. (2007). Instructional Roles of Electronic Portfolios. Retrieved January 28,
2016 from http://www.igi-global.com/chapter/instructional-roles- electronic-
portfolios/20295

Shute, V. (2010). Adaptive Technologies for Training and Education. Retrieved February 8,

2016 from http://www.cambridge.org/us/academic/subjects/computer -
science/computing-and-society/adaptive-technologies- training-and-education

140



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

. By International Scientific Indexing ;
| ISSN (Online) : 2519-5336 o "‘"M‘T,‘,{?N‘F‘,‘L_

Sichon, R. (2006). Enhancing Marker-Based AR Technology. Retrieved January 10,
2016 from http://link.sichon. technology.com/chapter/10.1007%2F978-3-642-
22021-0_12

Sivin-Kachala, J., Bialo, E.R., & Langford, J. ((2010). The effectiveness of technology
in schools. Report. Washington, D.C.. Software Publishers Association.
(ERIC Document Reproduction Service No. ED 413 875)

SloanConsortium, (2014). Framework and the Five Pillars for Effective Technology.

Retrieved January 8, 2016 from
file:///C:/Users/admin/Downloads/qualityframework.pdf

Smith, R. (2007). Extending Education Through Technology: Selected Writings.

Retrieved February 23, 2016.

https://books.google.com.ph/booksid=WMxukoySOsQC&pg=P
A21&Ipg=PA21&dg=Smith-book+title+for+technology+educa  tion&sourc
Tally, H. (2009). Distance Education Technologies in Asia. Retrieved February 12, 2016
from https://books.google
.com.ph/books?id=J9eGAWAAQBAJ&pg=PR19&Ipg=PR19&dq=Tall  y-
book+title+for+technology+education&source

Tasi, R. (2008). Technological Pedagogical Content Knowledge (TPACK): The Development
and Validation of an Assessment Instrument for Pre-service Teachers. Journal of
Research on Technology in Education, 42(2), 123-149.

Thompson, C. (2013). Teaching about Technology: An Introduction to the Philosophy of
Technology Education. Retrieved February 1, 2016  from
https://books.google.com.ph/booksid=beHEg4cduSEC&pg=P
A159&Ipg=PA159&dg=Thompson-book+title+for+technology

Tileston, D. (2012). The Race Between Education and Technology. Retrieved February
12, 2016 from https://books.google.com.ph/booksid=mcYsvwvNEUYwC&print
sec=frontcover&dqg=Tileston-book+title+for+technology
+education&h

Tullman, H. (2011). Rethinking Education in the Age of  Technology: The Digital
Revolution and Schooling. Retrieved January 16, 2016 from
https://www.google. com.ph/search?tbm=bks&hl=en&qg=Tullman-
book+title+for+t echnology+education

Ungerleider, L. (2013). Foundation of Information Technology. Retrieved January 26, 2016
from http://vishvasbooks.com/product_info.php?products_id=3

US Congress Technology Assessment, (2012). Retrieved March 4, 2016 from
http://ota.fas.org/technology_assessment
and_congress/

Valli, L. (2008). Ethical Practices and Implications in Distance Learning. Retrieved
January 12, 2016 from  https://books.google.com.ph/booksid=c-

141



INTERNATIONAL REVIEW OF HUMANITIES AND SCIENTIFIC RESEARCH

o ihsors | By e ScleTte ndexins 7 WTERNATIONAL
Viwiibux0C&pg=P T396&Ipg=PT396&dg=Valli-
book+author+for+technology+edu cation&source
Wallace, P. (2004). The Internet in the Workplace: How New Technology is
Transforming Work. Retrieved February 26, 2016 from

http://www.amazon.com/The-Internet- Workplace-Technology-
Transforming/dp/0521809312

William, A. (2014). Teaching in a Digital Age: Guidelines for Designing Teaching and
Learning. Retrieved January 12, 2016 from
http//www.opentextbc.ca/teachingina  digitalage/

Willoughby, T. (2005). The Integration of Computer Technology in the Classroom.
Retrieved January 18, 2016 from http://onlinelibrary.wiley.com/doi/10.1002/
9780470696682.ch1l/summary

Witt, D. (2006). Strategies for the Tech-Savvy Classroom. Retrieved January 12, 2016 from
http://www.amazon.com Strategies-Tech-Savvy-
ClassroomDianeWitt/dp/1593633564

Woods, R. (2008). Transforming Education with Technology. Retrieved January 28,
2016 from http://hepg.org/hep- home/books/transforming-schools-with-
technology

Woodward, J. (2012). Technology, Curriculum, and Professional Development: Adapting
Schools to Meet the Needs of Students. Retrieved February 18, 2016 from
https://books.google.com.ph/books/about/Technology Cur
riculum_and_Professional _D.htmlid=pSZOhplyMAoC&redir e sc=y

Yaakub, O. (2010). Enhancing the Art and Science of Teaching  with technology.
Retrieved January 28, 2016 from
https://www.tracy.k12.ca.us/edservices/StaffDeve

lopmentDocuments/Reading20Material20EnhancingScienceof -
20Teaching

Yeow-Henderson, (2012). The iPad in Education: Uses, Benefits, and Challenges.
Retrieved February 16, 2016 from
http://karsenti.ca/ipad/iPad_report_Karsenti-  Fievez_EN.pdf

Yueh, J. (2013). Advances in Information Technology Education. Retrieved February

19, 2016 from http://www.abebooks.com/9787504184696/Advances-informa
tion-technology-education-2013Chinese-7504184691/plp

142



