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FACILITATING AND HINDERING FACTORS OF TECHNOLOGY-ASSISTED
TEACHING AND LEARNING: EVIDENCE FROM A DEVELOPING COUNTRY

Abstract. Information and communication technology (ICT) redefines the landscape of education.
It changes the way teachers teach and students learn. However, achieving innovative teaching and
learning is not an easy task because technology-assisted teaching and learning are affected by
many variables. Teachers are challenged to utilize new teaching strategy to fill in the gap with the
millennial learners. This paper presents the experiences of 16 teacher educators from the
Philippines who underwent intensive training on the use and integration of ICT in the classroom.
Specifically, this article describes the facilitating and hindering factors of innovative teaching and
learning as experienced by the respondents. Likewise, this paper articulates the lessons learned of
ICT integration as experienced by the respondents. Further, this article presents the
recommendations to achieve innovative teaching and learning using ICT. Results reveal that
portability, usability, creativity, independent learning, commitment, dedication and administrative
support are the facilitating factors in ICT integration in the classroom. On the other hand, time
constraint, lack of technical and administrative support, and poor flexibility of the technology are
the hindering factors in technology-assisted teaching and learning. Results show that there is a
positive change as experienced by participants in using the technology in the classroom, in spite of
obstructions which are always present in any classroom integration of technology. The study
concludes that innovative teaching and learning are a responsibility not only of teachers but all
stakeholders in the teaching and learning processes. Innovative teaching and learning are possible,
yet, they need enough time and investments, especially in a developing country like the
Philippines.
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1. INTRODUCTION

Being innovative is one of the many characteristics that a teacher must possess.
Teachers are supposed to implement a new teaching strategy to fill in the gap with the
millennial learners. This strategy involves “classroom and course management innovations,
including new ways of teaching that promote student engagement, reorganization of a
course(s) that improves students’ ability to apply what they learn, course content that clarifies
historical changes in theory, novel assignments that lead to increased student engagement,
student publications, and/or activities that bring students from diverse backgrounds together”
[1].

The ITL Research, sponsored by Microsoft Partners in Learning, emphasizes practical
transformation in teaching practices [2]. In 2011, they presented the five key findings. First,
“innovative teaching supports students’ development of the skills that will help them thrive in
future life and work.” Secondly, “however, students’ opportunities to develop these skills are
typically scarce and uneven, both within and across the sample of schools in the study.”
Third, the research also found out that the use of ICT among students is still uncommon.
Teacher collaboration, professional development, and school culture are the three essential
aspects of innovative teaching practices. Lastly, they found out that there is still absence of
coherent and integrated support for the adoption of innovative instruction in most of the
schools and all of the systems in their study. The result was articulated by UNESCO stating
that “ICT has great potential for supporting innovative pedagogies, but it is not a magic
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ingredient”.This finding suggests, as posted in UNESCO Bangkok website, “that when
considering ICT it is important to focus not on flash but on the student learning and 21st-
century skills that ICT can enable”.

A research on ICT in teacher education in Central Visayas, Philippines was funded by
Philippine’s Commission on Higher Education with the hope to achieve innovative teaching
and learning. The project highlights four phases: benchmarking, training, technology
development, and evaluation. Year 1 of the project is the benchmarking phase that assessed
the landscape of ICT in the teacher education programs in Region 7 using international and
national competency standards. The first year of the project also includes training activities
that aimed to improve ICT skills among teacher educators in Region 7. Year 2 of the project
is technology development that sought to develop two different but interrelated instructional
digital tools for teachers in the education program. These proposed digital devices are 1)
portable learning management system and 2) mobile application for teachers. Similarly, Year
2 was also intended to measure the acceptance level of the two proposed tools as perceived by
the pilot group of users. Furthermore, Year 2 of the project is the evaluation phase which is to
assess the project in terms of its ultimate goal — innovative teaching and learning. This paper
is part of the research above. In this article, the facilitating and hindering factors in ICT
integration as identified by teacher educators are presented.

The problem statement. Achieving innovative teaching and learning is not an easy
task for any stakeholders. Innovative teaching and learning are affected by many variables.
For Heick [3], his ingredients for innovative teaching are having the sense of priority,
selflessness, time and energy, models, willingness to take risks, and trust. ‘“Peer-to-peer
sharing, an audience for children's work, and freedom for students to follow through ideas”
are some of the captivating elements in classroom innovation [4]. Another essential factor that
affects innovation in the classroom is the school administrators. In the website of Digital
Promise, it is mentioned that administrators must “view their role as giving guidance on how
to manage technological infrastructure, providing professional development, conducting
internal research, and scaling teacher practices that make an impact for students.” The 2011
ITL Research [S]found out three key factors that promote innovative teaching and learning.
These are “a) teacher collaboration that focuses on peer support and the sharing of
pedagogical approaches; b) professional development that involves the active engagement of
teachers, particularly in practicing and researching new teaching methods, c¢) a school culture
that offers a common vision of innovation and consistently encourages new types of
teaching”.

However, there are many challenges and barriers to integrating ICT into the classroom.
These barriers include cultural, behavioral, technical and financial aspects [6]. Shown in
Figure 1 is the distribution of teacher-reported barriers to ICT integration by the ITL Research
in 2011. It indicates that the lack of hardware is the primary problem, and it was followed by
insufficient preparation time.

Marcial [7]ranked the following obstacles to ICT integration as encountered by teachers
in higher education: 1) Limited number of Internet-connected PCs in the faculty room; 2)
Inadequate number of electronic audio and visual equipment; 3) Limited bandwidth that
results in slow Internet connection for online activities; 4) Inadequate number of computers
available in the faculty room; 5) Lack of knowledge and training in using the available e-
learning tools; 6) Not enough time to develop e-learning materials for classroom instruction;
7) Contentment with the traditional mode of instruction; 8) Reluctance to use computers and
other electronic equipment, and 9) Unavailability of software applications installed on the
computer for faculty use. Likewise, the study [8] ranked the barriers to ICT integration
particularly in online learning from the most severe barrier to the least severe barrier as
perceived by the teacher respondents. The said study showed that the most serious
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impediment is the issue of cost and access to the Internet, which is followed by technical
difficulties, and the least severe barrier is the problem of social interactions. In another study
[9] using the same tool, cost and access to the Internet ranked only sixth, whereas social
interactions ranked first or the most severe barrier to online learning. The same study revealed
that administrative or instructor issues, academic skills, technical skills, learner motivation,
and time and support for studies are barriers to online learning.
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Figure 1. Teacher-reported barriers to ICT Integration (2]

Analysis of recent studies and publications. ICT redefines the landscape of teaching
and learning. It changes the way teachers teach, and students learn. It transforms pedagogy, as
posted on the website of Teaching Teachers For The Future. Collaborative and interactive
teaching strategies require a new method of pedagogy like the ICT integration in teaching and
learning. Likewise, the study [10]suggested a pedagogical-independent definition of ICT-
related pedagogical innovations in schools. They state, “pedagogic innovations in the use of
ICT in schools are those activities where innovation agents integrate existing or new ICT-
related pedagogic theories, knowledge, processes and/or products in schools.” They cited that
pedagogical practices include: promoting active learning, providing students with
competencies and technological skills, stimulating students in collaborative and project-based
learning, providing students with customized instructions, addressing issues of equity for
students, “breaking down the walls” of the classroom, and improving the social cohesiveness
and understanding. ICT is a knowledge construction tool helpful in achieving authentic and
realistic problem-based approaches to teaching and learning [11]. “ICT is an all-
encompassing term that includes the full gamut of electronic tools by means of which we
gather, record and store information, and by means of which we exchange and distribute
information to others” [12]. See Figure 2 for the list of technologies.
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Figure 2. The Web of ICT Tools [12]

The study [13]presented some innovative ways in the classroom by infusing digital
media. The study proposed to try something new like technology that can offer the 21st-
century skills. He suggested trying the flip classroom model with the use of videos and other
media for the students to authentically build knowledge. He also recommends maximizing the
use of the Internet and social media to discover new information, connect to real-world
challenges, and discuss the experiences of the world. Undoubtedly, ICT integration in the
classroom is also affected by multi-faceted components. Kwek [14] concluded in his study
that teachers’ convictions as regards ICT integration “are forged within the crucible of
personal beliefs, prior knowledge of teaching and learning, and beliefs about the value and
worth of investing in change.” He explained that there is a need to cultivate “design thinking
as a tool that inspires teachers to use it in their classrooms.”

The article’s goal. The primary goal of this article is to describe the experiences of 16
Filipino teacher educators who underwent intensive training on the use and integration of
digital teaching tools in the classroom. Specifically, this article lists and describes the
facilitating and hindering factors of innovative teaching and learning as experienced by the
respondents. This article discusses the lessons learned from ICT integration as experienced by
the respondents. Further, this article presents the recommendations to achieve innovative
teaching and learning using ICT.
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2. RESEARCH METHODS

2.1 Design and Environment

The study employed a qualitative analysis. A one-day learning workshop was
conducted. The workshop was conducted in Bohol, Philippines and it was attended by
teachers in higher education institutions offering various teacher education programs in the
four provinces in Central Visayas, Philippines. A teacher education program refers to degree
programs such as Bachelor of Science in Secondary Education and Bachelor of Science in
Elementary Education offered in public and private HEIs. All private and public HEIs
including community colleges were included. See figure 3 for the map.
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Figure 3. Map of the Philippines illustrating the study sites
(Map is downloaded from http://www.ezilon.com/maps/asia/philippines-maps.html)

2.2 Participants

The respondents of the study are teachers handling any professional or specialization
courses of teacher education program in the provinces of Bohol, Cebu, Negros Oriental, and
Siquijor. There are seven teachers coming from Negros Oriental, one from Siquior, three from
Cebu, and five from Bohol. For presentation, Negros Oriental and Siquijorare taken as one.
This is also for privacy reasons of the only teacher from Siquijor who was part of the study.
There are six males and ten female participants of the workshop. More than the majority (11,
68.75%) are aged 18-40 (68.75%) and are married (9, 56.25%). There are many who have 4-6
years of experience in teaching (see Table 1).

In terms of technologic profile, more than half have (10, 62.50%) an Android tablet.
Only five (31.25%) have an iPad, and 10 (62.50%) have a desktop computer. All respondents
have a laptop computer and a Smartphone (see Table 2).
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Table 1
Demographic Profile of the Learning Workshop Participants
Provinces
Profile Nei’giggﬁ;’tal Cebu Bohol fotal
f %0 f %0 f % f %
Sex
Male 2 25.00 2 66.67 2 40.00 6 37.50
Female 6 75.00 1 33.33 3 60.00 10 62.60
Total 8 100.00 3 100.00 5 100.00 16 100.00
Age
18- 40 6 75.00 3 100.00 2 40.00 11 68.75
41 - 65 2 25.00 0 00.00 3 60.00 5 31.25
Total 8 100.00 3 100.00 5 100.00 16 100.00
Number of years in teaching
<4 0 0.00 1 33.33 1 20.00 2 12.50
4-6 5 62.5 1 33.33 0 0.00 6 37.50
7-9 0 0.00 1 33.33 0 0.00 1 6.25
10-15 2 25.00 0 0.00 1 20.00 3 18.75
16 — 20 1 12.50 0 0.00 1 20.00 2 12.50
>21 0 0.00 0 0.00 2 40.00 2 12.50
Total 8 100.00 3 100.00 5 100.00 16 100.00
Status
Single 3 37.50 1 33.33 2 40.00 6 37.50
Married 5 62.50 2 66.67 2 40.00 9 56.25
Widow 0 0.00 0 0.00 1 20.00 1 6.25
Total 8 100.00 3 100.00 5 100.00 16 100.00
Highest Educational Attainment
Bacgzlg"ri: 3| 3750 1| 3333 1| 2000 5| 3125
Master’s Degree 3 37.50 2 66.67 2 40.00 7 43.75
Doctoral/PhD 2 25.00 0 0.00 21 40.00 41 2500
Total 8 100.00 3 100.00 5 100.00 16 100.00

These respondents had undergone several capability training sessions on the classroom
use and integration of two newly developed digital teaching tools. First, the respondents
participated in a 3-day train-the-trainers (TTT) training on October 19-21, 2015 at Silliman
University, Dumaguete City, Philippines. The TTT training was face-to-face, and it aimed to
demonstrate, practice, and do hands-on activities with the use and classroom integration of the
two developed digital teaching tools. One of the training’s outputs is the participants’ list of
steps to achieve their training goals; they were made to provide their action plan. Terms of
Engagement were signed agreeing to use and integrate the tools in any of their classes during
the second semester of the school year 2015-2016. At the end of the training, these
ambassadors received a Samsung Galaxy tablet installed with mClassRecord and a USB 3.0
flash drive saved with the PLMS.
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Table 2
Technologic Profile of the Learning Workshop Participants
Provinces
Profile | 8O ?l;'jis;‘tal Cebu Bohol fotal
f % f % f % f %
Android Tablet
Yes 5 62.50 1 33.33 4 80.00 10 62.5
No 3 37.50 2 66.67 1 20.00 6 37.5
Total 8 100.00 3 100.00 5 100.00 16 100.00
iPad Computer
Yes 3 37.50 2 66.67 0 0.00 5 31.25
No 5 62.50 1 33.33 5 100.00 11 68.75
Total 8 100.00 3 100.00 5 100.00 16 100.00
Laptop Computer
Yes 8 100.00 4 100.00 5 100.00 16 100.00
No 0 0.00 0 0.00 0 0.00 0 0.00
Total 8 100.00 3 100.00 5 100.00 16 100.00
Desktop Computer
Yes 5 62.50 2 66.67 3 60.00 10 62.5
No 3 37.50 1 33.33 2 40.00 6 375
Total 8 100.00 3 100.00 5 100.00 16 100.00
Smartphone
Yes 8 100.00 3 100.00 5 100.00 16 100.00
No 0 0.00 0 0.00 0 0.00 0 0.00
Total 8 100.00 3 100.00 5 100.00 16 100.00

Secondly, the respondents participated during the two-day region-wide user training on
the classroom use and integration of mClassRecord and PLMS. As ambassadors, they served
as assistant trainers on their respective provinces. Three user training activities were done for
the two digital tools. These were conducted in Silliman University for Negros Oriental and
Siquijor Batch on October 26-27, 2015, University of Cebu — Main Campus for Cebu batch
on October 28-29, 2016, and Holy Name University for the Cebu teacher educators on
October 30-31, 2015.

A preliminary evaluation workshop was also organized for the seventeen respondents.
The workshop is a one-day affair to gather initial feedback on the teacher’s use of
mClassRecord and PLMS. Likewise, it was aimed to compare notes on the teacher’s use of
these two digital applications. The preliminary review workshop was held on December 19,
2015, at Silliman University Dumaguete City, Negros Oriental, Philippines.

2.3 Workshop Instrument and Activities

Responses were gathered through the four activities in the learning workshop. One of
the activities is a force-field analysis. It is an exercise to identify the facilitating and hindering
factors in achieving innovative teaching and learning. In this activity, some of the reflection
questions include a) What teaching benefit will the change deliver? b) Who supports the
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change? Who is against it? Why? ¢) How easy will it be to make the change? Do you have
enough time and resources to make it work? d) What costs are involved? e) What other
processes will be affected by the change? f) What are the risks? These questions and the
force-field analysis template are adapted from MindTools.com.

2.4 Workshop Administration

The learning workshop was conducted on April 4, 2016, in a convention center in
Bohol, Philippines. It is a one-day learning workshop that was aimed at documenting the
experiences and lessons learned from the pilot users of the two digital teaching applications -
mClassRecord and PLMS. Likewise, it also aimed at evaluating the facilitating and hindering
factors using force-field analysis. Moreover, the learning workshop solicits from the
participants’ suggestions and recommendations for future actions to help achieve innovative
teaching and learning. The workshop started with the opening remarks and presentation of
rationale by the project leader — the facilitator. The facilitator also emphasized the expected
deliverable and outcomes of the seminar as well as the different barriers to capturing lessons
learned. The opening ceremonies ended with a brief introduction of each of the participants.

The workshop proper was facilitated in four different formats. The second activity,
which is the focus of this article, was done by groups according to the degree of integration as
perceived by the facilitator. Each team presented their output. The activity runs for two hours.

3. THE RESULTS AND DISCUSSION

3.1 Experiences and Lessons Learned

Group 1 listed seven facilitating factors and six hindering factors. On the other hand,
Group 2 identified 11 facilitating aspects and five hampering issues that affect innovative
teaching and learning. Both groups listed and rated “portability” highest in a score of the
facilitating factors. Group 1 has a total score of 28 facilitating factors against the 21 hindering
factors. The facilitating factors identified by Group 1 include portability, usability, paperless
method, availability of technology, ease of file exporting, independent learning, and time-
saving as the lowest score (see Table 3).

Table 3
Facilitating and Hindering Factors by Group 1

Facilitating Factors Score Rank Hindering Factors Score | Rank
Portable 7 1 Time constraint 6 1

Usable 6 2 Lack of technological support 5 2

Paperless 5 3 Clash with school policies 4 3

Availability of Technology 4 4 Lack of support from admin 3 4
Ease of file export 3 5 Complicated process 2 5
Independent learning 2 6 | Non-applicability of PLMS to other 1 6

Time-saving 1 7 subject
Total Score 28 Total Score 21

The output of group 1’s facilitating factors was presented by a female teacher from
Bohol. She started by mentioning that the two apps are portable (first in rank) and that they
are usable (second in rank). She explained that there are other factors under usability; it is
useful when it is effective (“it does what it is intended to do”), efficient when it could save the
user’s time, and easy to use. The third facilitating factor is that it is paperless, and the fourth is
the availability of technology, especially because the pilot users were provided with tablets.

132




ISSN: 2076-8184. Information Technologies and Learning Tools, 2018, Vol 68, Ne6.

The fifth one is “ease of file export” to Excel and the like. The sixth is independent learning,
in which PLMS facilitated, and the seventh is having mClassRecord as time-saving.

Regarding the hindering factors, the time constraint is the highest, followed by lack of
technological support, contradiction with school policies, lack of support from administration,
complicated process, and non-applicability of the tool to other courses. The number one
hindering factor for group 1 is time constraints. Teachers have other teaching priorities. On
her part, she cannot oblige her students to buy flash drives, so she asked their IT head if
shecould place the content on the server, but she was denied due to the server’s limited
storage capability. By January, she was informed that she could use the server for PLMS;
unfortunately, she was already caught up with other priorities to integrate the portable system
in her class. The second hindering factor is lack of technological support, especiallywhen
students do have the necessary flash drives. The next hindering factor is the ‘“clash with
school policies.” She cited that some schools require teachers to have written class records, so
it clashes with the function of mClassRecord to go paperless. The fourth factor is lack of
support from administration, and the fifth is that it is a complicated process. Their last
hindering factor is the non-applicability of PLMS to other subjects. She cited that her
groupmate who teaches Physics needs more of animation file uploads for the simulation,
which again goes back to time constraints.

Group 2 members yielded a score of 62 on facilitating factors against the 15 hindering
factors. The driving factors towards innovative teaching and learning as experienced by the
participants include: ease-of-use, innovativeness, scalability, easy retrieval of data, efficiency,
clear and understandable, commitment and dedication, positive idea, with administrative
support being the lowest score (see Table 4).

Table 4
Facilitating and Hindering Factors by Group 2
Facilitating Factors Score Rank Hindering Factors Score | Rank
Portability 10 1 File Corruption 5 1
Ease-of-use 9 2 Poor flexibility 4 2
Innovative 8 3 Virus scanning/cleaning 3 3
takes time
Scalability 7 4.5 Copying PLMS to flash 2 4
drives takes time
Data retrieval 7 4.5 | Class data can’t be emailed 1 5
Reliability of data 6 6 Total Score 15
Efficiency 5 7
Clear and understandable 4 8
Commitment and dedication 3 9
Positive idea 2 10
Administrative support 1 11

Total Score: 62

On the contrary, vulnerability to file-error is the highest score in terms of the limiting
factors towards innovative teaching and learning. It is followed by poor flexibility and the
time-consuming processes. The hindering factors of group 2 were presented by a teacher from
Cebu. They found five hindering factors of the two apps, and file corruption is the first
hindering factor. The presenter reiterated that portable apps are susceptible to viruses, and
PLMS is not exempted. On his part, he had to negotiate with the school’s IT support to freeze
all drives, so that students cannot use them for data transfer; he is hopeful that he can use
PLMS through the computer lab of his school starting this summer. The second hindering
factor is poor flexibility. For the group, this pertains to mClassRecord being Android-based
only and its capability to run only on 4.4 or higher versions of Android. His students were
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eager to have it installed on their phones, but it needs a 7-inch minimum screen size; others
brought their laptops with them, and he had to explain that it needs a third-party software,
such as Bluestacks, for mClassRecord to run. The third hindering factor was ‘“virus
scanning/cleaning takes time.” The issue of students not backing up files was also mentioned.
He advised his students to save two to three backups and better still, send it through email, in
the case of inevitable virus cleaning. The fourth hindering factor is that “copying PLMS to
flash drives takes time.” The last hindering factor is that “class data cannot be emailed” or that
portable system stops temporarily. He related his experience when he was adding students; he
was still on the second student when the system gave him a “temporarily stopped” message.
He reinstalled the app, but the same thing happened; he left that particular class and
proceeded with the next. He is hopeful that upcoming versions would have resolved that bug.
Group 2 ranked portability as the first facilitating factor primarily because the two apps
can be carried anywhere. The group explained that there is ease of use, citing mClassRecord
as a great help in facilitating the work of the teacher in checking attendance, especially in
monitoring the latecomers and absenteeism which can now be easily detected, in the
monitoring of grades, and in performance rating, entry of quizzes, and others. Group 2’s
presenter set an example for the teachers by showing to them that he no longer uses the
traditional class record, but he is going “paperless” with mClassRecord. Now, with what he
learned, he realized that transferring of scores by exporting through email is easy. The group
further explained their third facilitating factor, which is the apps being innovative tools. He
said that “we are here in the twenty-first century, teaching [students] to be innovative. The
two tools introduced to us are really a great help to teachers in becoming innovative, t00.”
Scalability is the next facilitating factor as explained by the group. As explained by the group,
“scalability is actually the mechanism of the system to handle files.” Another presenter of the
group cited that in PLMS, initially, she thought that the bigger and the more files uploaded,
the slower the PLMS would work. She realized that virus and file corruption were more of the
problem over the system being slow due to file overload. She said that even if she had
uploaded many files, the system was okay at the time when it was not attacked by the virus
yet. This made her conclude that PLMS can “handle the bulk of file which is inside the
system,” meaning the uploaded files. However, with the presence of the virus, even if she re-
installed PLMS anew, it easily resulted in file error. Further, the group explained the next
facilitating factor, which is reliability. The presenter gave as an example how grading in
mClassRecord makes the system reliable wherein grades cannot be altered easily; thus, old-
school teachers who tend to question how a certain teacher computed the grades can be shown
the actual inputted grades in mClassRecord to avoid doubts. The group ranked efficiency as
the next facilitating factor; it was said that everybody would agree that the two apps are
efficient. The seventh in rank is “clear & understandable”; he said that information needed for
the two apps is clear and understandable, meaning that a user can follow or use the app
because it is clear and understandable. He added that his students were able to adjust to PLMS
in no time, which indicates that instructions for both apps are clear and understandable. The
next facilitating factor in rank was commitment and dedication. For him and the group,
teaching with innovative tools adds to the teacher’s commitment to his/her job, especially in
the eyes of the students. It takes great effort and a dedication to enhance one’s teaching. On
his part, it took him hours inanInternet café to practice using the app and to check his
students’ output. Seeing that his students are proud of this high-tech tool used in their class, it
came to him as a challenge to keep up with the commitment and dedication since he does not
want to disappoint his students. He proceeded with the next facilitating factor, which is the
tools being a “positive idea” and the next which is admin support. He said that the
implementation of the tools is dependent on the support the teacher would get from his/her
head. The presenter also explained the added facilitating factor—which is in the same rank as
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scalability at number 4—data retrieval. He again cited that scores can be retrieved easily
through emailing of scores in .csv format.

3.2 Facilitating Factors

The score of the facilitating factors against the hindering factors means that there is a
more positive change in the personal or operational behavior of the participants [15]in using
the technology. Needless to say, obstructions are always present in any classroom integration
of technology. If the responses of the two groups are to be combined, the following
facilitating factors towards innovative teaching and learning are summarized as follows:

1. Portability

Portability of technology is the ability of teachers to access their teaching materials
from any location [16]. The result implies that accessibility and transferability of technology
is a crucial factor in ICT integration in the classroom. Further, many educational institutions
are forward-looking on mobile learning in the classroom because of the portability that many
electronic devices offer [17]. The result may suggest that teachers have acknowledged that
portability is a factor in achieving mobile learning for them to communicate, share
information, and collaborate with their students not only inside the school.

2. Usability

The result means that technology adoption among teachers is dependent on the usability
of the technology. Usability is the total assessment of the performance of the system in a
particular task [18]. “It is a quality attribute that assesses how easy user interfaces are to use”
[19]. The result signifies that effectiveness, efficiency, and satisfaction are (ISO, cited in [20])
facilitating factors to achieve innovative teaching and learning. Moreover, the result denotes
that the quality of teaching is a critical factor in technology integration, specifically the
learnability, efficiency, memorability, errors, and satisfaction that the technology could offer
[19].

3. Creativity

The result suggests that technology augments the teacher’s creativity in the classroom.
The combination of digital teaching tools, progressive pedagogy, and creativity allows
teachers to humanize the world and its habitants for students (Klein, 2010 cited in [21]). The
result denotes that the technology’s ability to assist teachers to model creative and innovative
thinking and inventiveness [22]is also a significant influence. In the same manner, the result
suggests that the technology’s ability to support the creative process, elaboration, and
communication is vital in innovative teaching [23].

4. Independent learning

“Independent learning is a process, a method and a philosophy of education whereby a
learner acquires knowledge by his or her own efforts and develops the ability for inquiry and
critical evaluation™ [24]. This definition supported the result of this study that shows that the
teachers value technology as a valuable tool to explore new ideas. The result supports the
claim [25] that stated: ‘“‘effective usage of technology will hugely increase the learner’s
capacity to access learning without depending on anyone.” The result implies that the
technology’s capacity to assist learners to control their learning responsibly is a significant
aspect of innovative learning [26].

5. Commitment and dedication

The result is congruent with the study of Cicero [27]who elaborated that teacher’s
commitment is necessary for educational technology. The result may denote that teacher’s
engagement coupled with a sense of responsibility is a must in leveraging technology
effectively. Likewise, the result suggests that a sense of adherence among teachers is a critical
factor that influences innovative learning processes especially among students [28].
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6. Administrative support

“The role of administrators is critical to the successful acceptance, adoption, integration,
and implementation of technology by teachers” [29]. The result of this study shows that
teachers need active leadership to achieve innovative teaching. Leadership may mean that an
administrator must be a role model for integrating technology in the classroom, and school
leaders must encourage and support innovative teaching and learning [30]. In the same
manner, the result signifies that mentor’s and administrator’s roles are essential in ensuring
effective technology integration in the classroom [31].

3.3 Hindering Factors

The identified hindering factors towards innovative teaching and learning can be
summarized into:

1. Time constraints

Time constraints remain to be the most significant barrier to innovative teaching and
learning [32]. Unavailability of time may be the result of overloaded teaching hours, the
involvement of teachers in accreditation, and other professional development of teachers. The
result denotes that teachers need enough time to learn the concepts of the technology, its
operations and the actual integration in the learning. On the contrary, the result may suggest
that technology integration is not yet a priority among the respondents.

2. Lack of technical and administrative support

The result implies that the absence of technical and administrative support is a barrier to
innovative teaching and learning. The result also suggests that lack of technical and
managerial support for a technology integration plan is an obstacle in technology-enhanced
teaching and learning. The result shows that missing or incomplete functionalities need more
technical assistance as the lack of this support affects positive technology adoption and
acceptance. The result may suggest that the feeling of not being provided with enough support
affects effective technology integration in the classroom [33].

3. Poor flexibility

In information technology, the meaning of flexibility is premisedon three concepts:
flexibility in functionality, flexibility in use, and flexibility in modification (Knoll, and
Jarvenpaa, 1994 cited in [34]). The result means that poor flexibility of technology is an
obstruction to innovative teaching and learning. Likewise, poor structural and process
flexibility significantly influences the high adoption of technology in the classroom [35].

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

Achieving innovative teaching and learning is not an easy task. It needs varied but
interrelated resources such as time, money, people, and processes. The facilitating factors
identified in this paper are among the many familiar drivers towards effective technology
infusion in the classroom. Teacher educators believed that there were more enabling aspects
towards technology infusion than the barriers. The teacher educators have the depth and
breadth of understanding about the purpose of technology in the classroom. On the contrary,
technology diffusion is always present in any ICT-based programs for teacher education.
Teacher educators are challenged to adapt to technological changes. Stakeholders in higher
education institutions must be aware of the facilitating and hindering factors identified in this
study. School administrators must take the lead in bridging the generation gap between the
teachers and students. Funding agencies and other advocates of ICT in education must realize
that technology infusion is not perfect, and it entails hindrances that need to be adequately
monitored and controlled.
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This study recommends to conducta quantitative research to further validate the results
of this study. Correlative analysis is recommended on the different factors that affect
innovative teaching and learning.
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Anoranis. [adopmamiitni Ta xomyHikamiiai TexHonorii (IKT) mepeocmucmoroTs maHamadT
OCBiTH. BOHW 3MIHIOIOTH MiAXOIM BYMTENIB IO BHKJIAJaHHS Ta YYHIB N0 HaB4yaHHS. [Ipore
JIOCATHYTH PIBCHb IHHOBAI[ITHOTO BUKJIAJAHHS | HABYaHHS HE € JICTKUM 3aBJaHHSIM, OCKLIBKH
BIPOBQ/DKCHHS TEXHOJIOTIH Yy HaBYAIBbHUI NpPOIEC OOYMOBIIOETHCS OarathbMa pi3HHUMH
(akropamu. BunrensM H0BOIUTHCS BUKOPUCTOBYBATH HOBY CTPATETi0 HABYAHHS, JUIS TOTO IIO0
OyTH Ha PiBHI 31 CBOIMH YUHSAMU. Y CTATTI MPEACTABICHUIA OCBi] 16 MeaaroriyHuX NpaiiBHUKIB 3
@ininmiz, AKi OPOMIUIM IHTCHCUBHE HaBuyaHHs 3 BukopucTaHHs Ta iHterpauii IKT y kiaci.
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30KkpemMa, 3 JOCBilly PECHOHAEHTIB, ONMUCAaHO (AKTOPH, SIKI CIPHUAIOTH Ta MEPEIIKO/PKAIOTH
IHHOBAI[ITHOMY BHKIQJaHHIO | HABYAHHIO. Y CTaTTi TAKOXX IPEICTABICHI BHCHOBKH, SIKI Oyiu
3po0JieHi pecroHAeHTaM:u 3 iX ocobucrtoro mocmixy smpoBamkeHHs IKT. Kpim Ttoro, HamaHi
peKOMeHAaII]l K MOXXHa JOCAITH IHHOBAIIMHOTO HABYaHHS Ta BUKJIAJaHHS BUKOPHCTOBYIOUH
iH(opMaIiifHi Ta KOMYHIKaIiiHI TEXHOIOTi1. Pe3ynbTaTi OCIiHKEHHS TOKa3yI0Th, IO iHTeTparlii
IKT y xmaci crpusitoTh Taki (akTopw sSK: MOOUIBHICTH, 3pYYHICTh BHUKOPHUCTaHHS, TBOPUICTb,
caMOCTiiiHe HaB4YaHHS, 3000B’SA3aHICT, Ta aJAMIHICTpaTHBHA WiATpUMKA. 3 iHIIOTO OOKY,
OOMEXeHHS dYacy, BIACYTHICTh TEXHIYHOI Ta aJMIHICTpATHBHOI MITPUMKH, HEBIAMOBiIHA
THYYKICTh TEXHOJIOTIH € MEepenKopKarynMu (pakropamu ms yemimrHoro BrpoBamkenns KT y
HaBYAJIBHHUN mpouec. Pe3ynmpTaTh MOKa3yrTh, IO CHHPAIOYHCh HA JIOCBIJ yYacCHUKIB
JIOCJIJIKCHHS, HE3BAXKAIOYH HA MEPEIIKO/IH, SKi 3aBXKIU MarOTh Micle mia yac BupoBamkenHs [KT
Yy HaBUYAIBHUHN MPOIIEC, BCE X TaKH CIIOCTEPIrarOThCs TO3UTUBHI 3PYIICHHS V I[bOMY HAIPSIMKY.
3po0iieHO BHUCHOBOK, IO 3a BIPOBA/HKCHHS 1HHOBAIIHOTO BUKJIAJAHHS Ta HAaBYaHHS HECYTh
BIJNOBIZANIbHICTG HE JIMIIEC BYMTEINI, ale W yci, XTO 3aJissHUNA y IbOMY mpolueci. [HHOBaIiiiHe
BUKJIA/IaHHS Ta HAaBYaHHS MOJMIIMBO Ha TNPaKTHI[, aje BOHO MOTpPeOye MOCTaTHRO dYacy Ta
IHBECTHIIIH, 0COOIMBO B KpaiHax, 10 PO3BUBAIOTHCS, TAKUX SIK DiTiMITiHy.

Kuarouosi cioBa: IKT B ocBirti; iHHOBaLIiHE BUKJIAAaHHSA Ta HABYAHHS, €-HaBYAHHS.

PAKTOPBI, MOTUBHUPYIOIIIHUE U CIIOCOBCTBYET BHEJAPEHHUIO
TEXHOJIOTYMI B YYEFHOM ITPOIIECCE: ONBIT PA3SBUBAIOIIIUXCS CTPAH

Jpiie U. Mapuuan

PhD B o6pa3oBaHuu, NOLIEHT, TeKaH

Komremx nadopmaruku, Yuausepcurer CuiummMad, Jlymaret cuti, OUiIMIImAaHbI
ORCID ID 0000-0003-0006-8841

demarcial @su.edu.ph

Annoranusi. Uadopmanmonnsie 1 koMmmyHukanuonusie texHostorun (MKT) nepeocMbicinBator
namuapT obpazoBanus. OHM MCHSIOT MOIXOMABI YYUTENICH K MPEMOAABAHUIO M YYAIIMXCS K
o0yuennro. OHAKO JOCTHYh YPOBHS MHHOBAIIMOHHOTO INPCIOAABaHUS U OOYUYCHHS HE SIBISACTCS
JIETKOH 3ajayeild, IMOCKOJIbKY BHEAPEHHE TEXHOJIOTHMH B y4eOHBI mpolecc 0o0yciaBiuBaeTcs
MHOTMIMH DPa3JIUYHBIMHA (DAKTOPAMH. YUUTEISIM MPUXOIUTCSI HCIOJIb30BATH HOBYHO CTPATETHIO
00y4eHus, U1 TOro 4ToObI OBITH HA YPOBHE CO CBOMMU YYCHHKAMHU. B cTaThe MPEICTABIICH OIBIT
16 menmaroroB n3 OWIMNMIHH, KOTOPHIE MPONIUIH MHTEHCHBHOE OOYYEHHE IT0 HCIOJIH30BAHUIO
uaterparun UKT B kimacce. B 9acTHOCTH, TO OMBITY PECHOHACHTOB, OINMUCAaHO (DAKTOPHI,
CIOCOOCTBYIOIIHE U TPETATCTBYIONINE HHHOBAIIMOHHOMY TPEIOIaBaHUI0 U 00ydeHnio. B craThe
TaKXKe TPEICTABICHBI BBHIBOIBI, KOTOPHIE OBUTH CAETAaHBI PECHOHACHTAMH W3 MX JIMYHOTO OMBITA
Baenpenus UKT. Kpome Toro, naHel pekOMeHIalMM KaK MOXXHO JOCTHYh WHHOBALIMOHHOTO
o0y4YeHHs W TpenogaBaHHA HCHOIB3YsSd WHPOPMAIMOHHBIE W KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH.
PesynberaTel mccnenoBanus mokaseiBaroT, 4to mHTerpanuun KT B kiacce CmocoOCTBYIOT Takue
(dakTopel  Kak:  MOOWJIBHOCTb, yIOOCTBO, TBOPYECTBO, CaMOCTOSITENbHOE  oOydeHue,
0053aTeNIPHOCTh U aIMUHUCTPATHUBHAS TOaepxkKa. C Ipyroil CTOPOHBI, OTPAHUYCHUEC BPEMEHHU,
OTCYTCTBUEC TEXHUYCCKOW W aJMHHUACTPATHBHON TOJJICPKKH, HEMOAXOJAIAas TIHOKOCTh
TEXHOJIOTHH SBJISICTCS MPENATCTBYOIMMU (akTopamu i ycnemHoro Baenapenus WKT B
y4eOHbIH Tporecc. Pe3ynbTaThl TOKA3bIBAIOT, YTO ONHMPASCh HA OIMBIT YYaCTHHKOB MCCIIEIOBAHUS,
HECMOTpPSl Ha TPEMATCTBUSA, KOTOpBIE Bcerna mMetoT mecto npu BHeapeHuun WKT B ydueOHBIH
TpoIiecc, BCe e HaOMIOMAI0TCs MOJIO0KHUTENbHBIE COBUTH B 3TOM HampasieHHH. CrenaH BBIBOJ,
YTO 3a BHEAPEHHEC HHHOBAIIMOHHOTO TIPETOAABaHUS W OOydYEHHS HECYT OTBETCTBEHHOCTh HE
TOJIBKO YYHTEIS, HO M BCE, KTO 3a[eCTBOBAH B 3TOM Tporecce. VIHHOBAIIMOHHOE TIPENojaBaHne 1
oOydeHre BO3MOXKHO Ha TPaKTHKEe, HO OHO TpeOyeT IOCTaTOYHO BPEMEHH W WHBECTHLHH,
0COOCHHO B pa3BHBAIOLINXCS CTPAHAX, TAKUX KaK DOUIHITITHHEL.

KaoueBsie ciaoBa: KT B o0pa3oBaHny; WHHOBalMOHHOE IIpeNofaBaHHE M OOy4YeHHE;
JJIEKTPOHHOE 00yUYeHHE.
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