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Abstract: The affliction of COVID-19 pandemic resulted in total technology immersion compelling teachers to digitize instructional materials and use 
online tools without proper training. This study investigated the utilization of Digital Instructional Materials and Digital Tools for online learning in a 
university. It described the DIMs and DTs used by the teachers, examined how DIMs and DTs were integrated into classroom instruction, found out how 
skills in utilizing the DIMs and DTs were acquired, determined the challenges impeding utilization, and identified ways of overcoming the challenges. 
Employing qualitative single-case study, Atkinson’s four-step investigation directed the descriptive analysis with purposively selected participants for the 
semi-structured interview and Focus Group Discussion. The results reported that teachers used few DIMs and DTs for discussion or lecture, pre-
discussion, class activity, assessment, as main references, and as supplementary resources. The teachers acquired their skills through webinar or 
seminar, self-directed exploratory inquiry, peer-to-peer professional learning, online training, academic training, and experience. Teachers encountered 
challenges: unstable internet connection, not uploadable sizeable videos, power outage, poor video quality, students’ device incompatibility, lack of 
familiarity, proper training insufficiency, resistance to change, monetary resources deficiency, and time inadequacy. In overcoming challenges, teachers 
established communication with students, customized sizeable video, showed flexibility, utilized sound proof room, used non-noise absorbent device, 
and resorted to untimely video recording, converted materials to Portable Document Format, continued self-directed exploratory inquiry, online training, 
and webinar, asked students to take submission screenshots, opted for shared app account, and managed time. 
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———————————————————— 

 

1 INTRODUCTION 
Education portrays a significant role in the development of a 
country. Philippine educational system has been shaped to 
kindle its potentiality to growth and combat the challenges in 
order to assure excellence in tertiary education [82]. With the 
predicament caused by COVID-19 pandemic hitherto, most 
human activities have been disrupted, including education. 
The contagion is possibly to generate negative results to 
learning outcome and graduation rate in higher education 
institutions, employability, and economic conditions [76].  
 
As the non-stop threat of the virus distresses globally, Higher 
Education Institutions are at the face of making tough 
decisions in looking for ways to continue education and 
playing their roles to respond to the crisis [27]. Learning would 
probably be extensive outside the four-walled milieu into the 
learners’ home, considering both real and virtual setting, 
making learning more personal, situated, and collaborative 
[26]. 
 
In effect, speakers all over the world have put an immense 
effort and commitment focused on topics relative to creating 
online modules, developing instructional materials and 
assessments, producing learning paths, recording interactive 
videos, regulating forums, and holding consultation periods 
through video conferencing. It is clear that the modern 
situation generates an excellent deal of stress in virtual 
teaching for most of college members [72]. 
 
 

A number of teaching staffs makes use of Digital Instructional 
Materials (DIMs) both for planning and instruction. But, the 
majority of teachers use these materials as supplementary 
learning tool to instruction or other all-inclusive curriculum 
materials rather than as main instructional references [91].  In 
the lens of online learning amid pandemic, teachers are likely 
to skew that method. For numerous teachers, DIMs have 
become the main materials for the lessons of numerous 
teachers [92]. 
 
DIMs have extensive applications that include snippets of 
video to full-year textbooks in a digital format. Along with these 
materials are audio, text, animation, simulation, and 
assessment in between. Thus, DIMs can include chunks of 
materials like individual chapters or lessons, allowing flexibility 
in creation, distribution, and usage in short periodic scheme 
for teachers. Often these materials are confined in an 
electronic repository for access [81]. They are also called e-
learning materials published in digital format. They include 
educational videos, e-textbooks, e-workbooks, e-tests, etc., 
aimed at teachers and students [44]. 
 
On the other hand, Digital Tools (DTs) pertain to interactive 
online applications. They also support the development of 
DIMs and instruction per se. Classroom management is 
supported by DTs that can save time and release energy, help 
provide and evaluate online learning, improve student 
behavior, and set up scheduled tasks to keep the virtual 
classroom running as a well-functioning engine [17]. The 
actual use of digital learning tools in the classroom can 
increase student participation, help teachers improve the 
curriculum, and promote modified learning. It also helps 
students acquire important 21st century skills [77]. Hence, 
online teaching tools give student presence and are effective 
for learning [36], especially when teachers teach online with 
appropriate methodology [5] along with such tools. 
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In the Philippines, a blended learning program was launched 
in October 2020, four months after the school was supposed 
to commence, which included online courses, printed 
materials, and courses broadcast on TV and social media [16]. 
Since then, online courses have been common in higher 
education. But because one huge advantage of technology is 
its advancement triggering tremendous positive changes in 
most human activities, including education [61], it is then 
presumed that no room for uncertainties can transpire on the 
way. Therefore, the panacea for educational predicament in 
the COVID-19 crisis is online learning [23].  
 
Philippine HEIs have innovated in providing alternative 
learning modalities and technologies for education. Despite 
these resolutions, there are still gaps and challenges that need 
to be addressed [49]. Online education among many HEIs is 
still underway for developing countries, like the Philippines 
[62]. Some believe that the swift and inadvertent shift of 
education from face-to-face to online learning with little 
preparation, no training and inadequate bandwidth will result in 
a poor user practice unconducive to sustained progress [56]. 
Nevertheless, educators are obligated to convert their lessons 
into online versions in a brief period of time [80] since it is just 
rightful to convert teaching and learning to electronic versions 
in the context of education amid pandemic [86]. 
 
Bukidnon State University, as one of the HEIs in Northern 
Mindanao, has adapted to the present instructional delivery 
mode. Teachers are responsive to the demand of times, and 
are adaptive to the modality of transmitting instructional 
information. One best adaptive way is the digitization of 
instructional materials. It is believed that the main feature of 
using digital teaching materials is not only to provide 
information in the form of text content, but also through 
audiovisual packages to mobilize students to focus on learning 
and help better understand [105]. 
 
The College of Education of the University, in particular, has 
been implementing 3 learning modality preferences for its 
students since the first semester of Academic Year 2020-2021 
during the community quarantine and lockdown to date: the 
provision of Printed Modules with instructions through Short 
Messaging System (SMS), PDF Module with instructions via 
Facebook Group Chat, and e-Module with Google Classroom 
and Google Meet. Despite these 3 preferences, all instructors 
opt to use messenger as a reinforcing channel of 
communication and instruction. Most of the instructors find the 
Facebook Messenger to be one of the most convenient modes 
of alternative learning in the Philippines. This is most 
especially when the students could not afford to be connected 
with Wi-Fi regularly. In FB messenger, if the students have 
free data, they could easily see the instruction of their 
professors including the tasks they need to do. Further, the 
Google Classroom is one of the best platforms which could be 
accessed for free by an institution or an individual faculty 
member. In this platform, the professor could create classes, 
assignments, tasks, announcements, or chats with the 
students [71]. 
 
With the capitals of online materials and tools available today 
for use in instruction, such as interactive software, digital 
imaging, audio and video creation tools, on-demand video 
libraries, computers, and Web 2.0 tools, the toughest point 

may be choosing which tool or material to use and how to 
integrate it into the classroom [48]. Guided by the concept of 
Technology, Individual, Pedagogy and Enabling Conditions 
(TIPEC) [95], the lens of this study was focused on the 
utilization of such resources and materials for synchronous 
and asynchronous online instruction, except for the learning 
modality preference of Printed Modules with instructions sent 
through SMS. Specifically, it probed around what DIMs and 
DTs were used by the teachers, how these DIMs and DTs 
were integrated into classroom instruction, how teachers 
acquired their skills in utilizing the DIMs and DTs, what 
challenges impeded the use of DIMs and DTs, and how these 
challenges were overcome. Consequently, Bukidnon State 
University, through its workforce, will be able to promote 
educational transformation for internationalization and 
transnationalization amid new learning modality. 
 

2 METHODOLOGY 
With a qualitative inquiry method of single-case study, a 
descriptive analysis of the phenomenon of interest was 
employed, which was expanded on a theme unearthed by a 
survey [106]. Six participants for the semi-structured interview 
and five participants for the Focus Group Discussion (FGD) 
were purposively selected, considering the demographics in 
gender, length of service ranging from 1-5 years, 6-10 years, 
and 10 years above in order to obtain a comprehensive 
representation across the 3 programs of the college: namely, 
Bachelor of Elementary Education (BEEd), Bachelor of 
Secondary Education (BSEd), and Bachelor of Early 
Childhood Education (BECEd), and the subjects taught, 
classified under Teacher Education Courses.  

The analysis was patterned to the four-step case study 
analysis [7], whereby the outcome was a series of suggestions 
that reflect the nature of the information collected. The first 
step proposed the generation of a data repository using basic 
relational database system. However, since there were limited 
resources for a computer software, the researcher just used a 
manual (computer-generated though) data presentation by 
means of matrices. The second step involved making codes to 
identify the particular lumps of data. The resulting codes were 
then analyzed and rationalized. The third step involved 
analyzing the case study data by generating reports. The 
fourth step generated the final propositions by linking the 
reports back to the original propositions to see whether new 
propositions could be created. Further, naturalistic explanation 
and direct interpretation of data were done for the final report 
[88].  

 
For ethical considerations, letters addressed to the Dean of 
the College of Education and Program Chairs were sent for 
approval, with an informed consent form sent to all the 
participants personally. In the light of the COVID-19 pandemic, 
the FGD with the 5 teacher-participants was done through a 
recorded Google Meet. However, for the interview with another 
6 teacher-participants, a face-to-face setup following 
mandatory protocol such as social distancing and the like were 
stringently done. The proceedings were video recorded to 
ensure a comprehensive grasp of the responses. It was also 
necessary to conduct a Google Classroom/Messenger/FB 
page visit and class observations with the Program Chair and 
Instructor’s consent in order to validate the data collected. 
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3 RESULTS AND DISCUSSIONS  
 
3.1 Digital Instructional Materials Used in Teaching 
Different DIMS used in online learning were identified by the 
researchers based on the responses of the 11 participants. 
These materials were modules in pdf/e-modules or course 
files in pdf for the lessons or topics, digital worksheets, 
PowerPoint presentations, self-made lecture videos or lesson 
videos, self-made tutorial videos, downloaded videos from 
YouTube or other sites like Pinterest, and educational 
reference links.  
 
Teachers send course files for the lessons/topics in PDF or e-
modules to students as perennial references. Course file is a 
material different from a module that is more comprehensive 
and lengthier equally crafted to a book. In the university it is 
designed with just 3 parts namely, Anchor, Read, and Apply. 
The course file is suggested by the University as an option, 
aside from the module, in order to expedite development and 
cope up with the time frame. Three participants stated, ―I use 
PDF for the course file in the second and PDF for the module 
in the first semester”.  One great tool for information sharing is 
the use of PDF files. When a teacher needs to develop notes 
for students by creating such in PDF documents, then 
organizing, editing, splitting, merging and sharing PDF 
documents, and more are made easy [50]. 
 
Teachers use digital worksheets since these materials are very 
helpful in online learning. It is basic in giving class activity, 
which usually takes weekly. A teacher confirmed, ―I use 
worksheets: subjective and objective worksheets”. The 
provision of worksheets can be effective for students' 
academic performance in online learning. In addition, students 
using Android-based worksheets are better than students who 
do not use them [102]. In the University, most college students 
use Android phones as their main portable learning devices. 

Along with self-made recorded videos is the use of PowerPoint 
presentations. Usually when teacher lectures or discusses, the 
use of this tool is essential, especially for screencasting. Even 
before the pandemic this material or tool was widely and 
commonly used in the classroom. The participant revealed, ―I 
have PowerPoint presentation that provides additional 
knowledge. Most of the time when I interact with the students, 
I show them PowerPoint presentations.” The uses of 
PowerPoint as a form of multimedia presentation in the 
classroom instruction have exponential increase without 
investigating its effect on learning and student attitude, yet 
PowerPoint presentations improve connection to instructor 
[66]. In contrary, findings reveal that most students exposed to 
this tool in the classroom have a positive attitude towards 
promoting learning [54]. In summary, the reasons why college 
professors use PowerPoint in teaching: first, the learning 
outcomes of PowerPoint test scores, comprehension, memory, 
and lectures are no better or worse than classes without it; 
second, to improve the quality of students’ satisfaction with 
lectures, PowerPoint can be helpful; third, when the visual 
representation of illustrations or ideas fills the slides, 
PowerPoint can enhance student understanding [20]. 

Since videos can be an option for asynchronous classes, the 
teachers’ recourse is making their own. They record self-made 

lecture videos or lesson videos and self-made tutorial videos 
for the class, especially for output-based courses, be it a 
screencasting one or just a self-portraying video while 
discussing. One teacher said, ―To supplement the module, I’m 
resorting into the use of making my own lesson videos”. 
Another teacher specified, “I also use lecture videos especially 
as supplemental material to the module in PDF”. Further, 1 
teacher stated about the of use self-made tutorial videos, ―I 
make my own video while painting and then show it to the 
class, so it is already pre-recorded‖. Self-recorded videos can 
be an effective means of disseminating course content and 
attracting students, and can support a high-level presence of 
teachers in a distance learning environment [85].  

At times, teachers also settle for downloaded videos from 
YouTube and other educational reference links like Pinterest. 
This option is very helpful in order to cope up with the time 
framed lessons. The teacher does not need to produce his 
own video. He can just navigate the internet to look for a video 
about the topic of the day. The link of the video will then be 
shared to the students via messenger, FB page or Google 
Classroom. One teacher revealed, ―I download videos from 
YouTube.‖ One more emphasized, ―I download videos from 
YouTube and other sites like Pinterest”. Using video in 
teaching in a hybrid university classroom as the main material 
has a statistically significant positive impact on student 
learning outcomes [84]. It influences learning through the 
benefits it provides in an ever-changing learning environment. 
Hence, how it affects more the changing practices in teaching 
and learning while providing great paybacks to teachers and 
learners, stimulating stronger course performance in many 
contexts, and affecting student motivations, confidence and 
attitudes positively, is a great impact [14]. 

Teachers also have alternative utilizing educational reference 
links. These references may be links of any form like textual, 
slides, charts, organizers, e-books, and other essential 
learning materials. Using these resources can be time saving, 
hassle-free, and convenient. Instead of drowning into long 
hours of conceptualizing, creating, and layouting, or producing 
videos, one may just refer to these helpful links. A participant 
squealed, ―I use educational links as supplemental 
references”. Since web-based information sharing has grown 
to be prevalent and operative [103], teachers need to deeply 
understand curriculum resources [21]. The significant 
difference in teaching method in favor of the use of 
educational site on the Internet [70] resulted to enhanced 
student–lecturer connectedness, academic self-reliance and 
academic self-confidence [4]. 

 
3.2 Digital Tools Used in Teaching 
Of the various and globally used DTs available online, here are 
few tools the teachers use: Nearpod, Canva, Screen casting 
tools such as Loom, Camtasia, and Zoom, Google Workspace 
productivity tools such as Jamboard, Google Forms, Google 
Sheets and Google Classroom, and Grammarly Online App.  

At one point, the preparation of DIMs is dependent on various 
DTs available online. Also, the use of the tools can stimulate 
interaction since students have the chance to manipulate 
them. Based on the answers of the participants, Nearpod, and 
Jamboard, which is a tool in Google Workspace, are 
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commonly used by few teachers. These tools are very 
common online that may be used for free. One teacher said, “I 
used Nearpod and I found it very effective since students’ 
engagement increased”. The availability of Nearpod activates 
learning in the classroom. Students are very satisfied with the 
teaching method integrating Nearpod in videoconferencing 
learning system courses [38]. The same teacher responded, ―I 
also use Jamboard”. Google Jamboard is a verified digital 
whiteboard and the most effective tool. It can be used as a 
standard-compliant collaboration tool in the Google Meet 
Cloud application, and it can also be used for formative 
evaluation [28]. 

Developing DIMs does not only involve skill in merely utilizing 
DTs. It also involves skill in digital arts. Creative lay-outs and 
artistic presentations of instructional materials entice students’ 
attention. Lay-outs require tools to assist the teacher in 
designing the template. Two participants revealed that they 
would use Canva for digital instructional material layouting, ―I 
use Canva because it’s a free application, which is not limited 
to making stories, it is also used for posters, contextual 
images, and a lot more.” Another participant said, ―Some sites 
like Canva also assist me in doing my instructional materials‖. 
Canva for Education is ideal for educators or teachers who are 
transitioning to a remote work or online learning environment, 
and even those who just want classroom activities to be very 
engaging and creative. The main advantage is that teachers - 
and all their students - can access this tool for free, not limited 
by functionality and time [13].  

It has been discussed earlier that all teachers used 
PowerPoint presentations in discussing lessons online, even 
before the pandemic. With this material, teachers record 
videos through screencasting. It is an option in producing 
materials for asynchronous sessions. One teacher disclosed 
the use of Loom and Zoom for screencasting, ―I used Loom. It 
was introduced to us. But due to the heavy megabytes that it 
would take, I resorted back to Zoom”. Loom can be used as a 
teacher-centric tool for recording presentation slides and 
website tutorials. It can also be a prodigious tool for students 
to show their views or understanding of a topic [94]. The use of 
Zoom on the other hand was reinforced by the statement of 
the other participant, “In the case of recorded videos for 
instruction, I use Zoom.” The use particularly of this tool is 
rampant in many institutions. Its advanced methods of Zoom 
technology foster positive learning outcomes in higher 
education [37]. 

Another tool that can be used in screencasting is Camtasia. It 
is also an advanced online tool. Although it is not made for 
free use, it still offers a free trial version, with limited features. 
One teacher spoke, ―I record myself together with the 
PowerPoint through Camtasia so that they can view anytime‖. 
Using Camtasia Studio 8 learning media in class is more 
efficient to improve student learning results [41].  

 

The budding potentiality to deliver lectures, especially online 
lectures, permits flexibility in the pace at which learners may 
want to progress through the lesson content. Some learners 
may need to review content several times in order to learn it 
effectively, therefore, screencasts have an enormous impact in 
self- paced learning [52]. 

Google Workspace such as Google Sheets, Google Forms 
and Google Classroom also help instruction. Google 
workspace is free and is vastly utilized in most institutions. 
Teachers may use personal account to utilize the products. 
And in most cases, Google Workspace for Education 
Fundamentals is free for all qualifying institutions. For teaching 
and learning upgrade, and education plus, these are paid by 
most of the universities, provided that the accounts used by 
the teachers are linked to the institution. A teacher unveiled 
the use of such, “I also use Google workspace for education 
productivity tools like Google Sheets and Google Forms.‖ 
Since assessment may be done using a multiple-choice test, 
Google Forms can be an option. When teachers need to 
provide feedback to students’ answers to subjective test types, 
where students are required to edit, Google Sheet can be the 
best choice. One teacher cited, ―But, we still have the group 
chat while having Google Classroom.” In using Google 
Classroom, teachers conventionally post materials such as 
chunked lessons from the modules or course files, videos, 
other reading materials, and rubrics for online activities 
necessitating outputs and are necessarily subjective. A teacher 
asserted, ―Recently, I received proper training on how to 
properly set up Google Classroom in uploading rubrics, like 
that.” By the way, Google Workspace is a new G-suit brand 
awarded by Google in October 2020. It provides a unified 
interface and a smoother user experience (UX) that can 
improve work efficiency [42]. Institutions need more powerful 
security tools in order to expand teaching and learning 
paraphernalia available to their instructors [79]. 

Teachers also use Grammarly Online App. This app assists 
the teachers in checking grammar. By so, they may be able to 
craft instructional materials such as e-modules, course files in 
PDF or even materials made with PowerPoint or Canva free of 
grammatical errors. This factor is the primary characteristic of 
a quality reading material. One teacher stated, “I also use 
Grammarly App for free.” Grammarly is a free contextual 
proofreading tool. Its advanced grammar, spelling, and 
punctuation facility assist in correcting mistakes, and improve 
grammar [43]. In fact, Grammarly’s most important advantages 
were improving writing skills and detecting contextual spelling 
and grammatical errors [31].  
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TABLE 1 
DIMs AND DTs USED IN TEACHING 

DIMs DTs 

a. Modules in PDF/e-modules or course files in PDF  
b. Digital worksheets 
c. PowerPoint presentations 
d. Self-made lecture videos or lesson videos 
e. Self-made tutorial videos 
f. Downloaded videos from YouTube or other sites like 

Pinterest 
g. Educational reference links 

a. Nearpod 
b. Canva 
c. Screen Casting Tools such as Loom, Camtasia, and 

Zoom 
d. Google Workspace (Jamboard, Google Forms, 

Google Sheets, Google Classroom) 
e. Grammarly Online App 

 

3.3 Use of Digital Instructional Materials and Digital Tools 
in Teaching 
Based on the replies of the participants, DIMs and DTs are 
used by the teachers for discussion or lecture, pre-discussion, 
class activity like motivation, and assessment. These materials 
also function as main references. Since students need further 
references to support learning, these materials also serve as 
supplementary resources. 

 
Since PowerPoint tool or material is primarily used for 
instruction, it is often used for discussion or pre-discussion so 
as to present the lesson or topic of the day. It is widely and 
commonly used in online learning. It is not only used in 
presenting textual content, it can also be used for animation, 
and other effective ways. One teacher spoke about using 
PowerPoint Presentation for presenting the lesson to be 
discussed, ―In presenting the topic, I used PowerPoint 
presentation”. Moreover, one added, ―In the synchronous 
online class through Google Meet, I use PowerPoint 
presentation.” Another said that it was made for pre-
discussion, ―Then, I have PowerPoint Presentation as 
additional knowledge about the topic, however, they already 
have the idea about the different disabilities of children with 
the videos sent to them ahead.” One of the most important 
areas for using new teaching methods in discussion or pre-
discussion, like embedded digital tools, is promoting student 
motivation to learn. Therefore, in discussion or even pre-
discussion, PowerPoint as an influential teaching tool can 
promote technology-based courses [54].  

 
A teacher spoke out about using Jamboard as a tool for class 
activity. Teacher can think of many activities engaging the 
students provided that the session is online. However, it can 
still be used offline to support core drawing functionality. The 
teacher said, ―I used Jamboard for my classroom activity while 
discussing financial literacy.” In another way, as a class 
activity, it is used for motivation, ―I use Jamboard, sometimes 
for motivation.‖ The great thing about Jamboard is that it can 
be used in many ways that fit various teaching styles. It keeps 
teaching and student learning fresh, engaging, and continually 
improving [93].  

 
Measuring student performance is a part of learning, thus, 
DIMs and DTs are used for assessing learning. With the 
breakthrough of technology, there are various ways to assess 
learning in a virtual setting. One teacher took part by saying, 
―In my case, I use it for assessment. I find it very helpful to use 
Google forms, especially in assessment, for objective type of 
tests like the multiple choice.” Further, 1 teacher implicitly 
unveiled affirming, ―For the Nearpod, there are different kinds 

of activities that can be used with it.  There is even a multiple-
choice test or an essay wherein you can ask the students 
individually and their answers will be posted directly.” Most of 
the students appeal that they have positive attitudes and are 
more challenged to online assessment. More effective online 
assessment applies to having immediate feedback after doing 
the test [46]. 

 
DIMs also serve as main references of the lesson. Since today 
all teachers craft instructional materials, these resources are 
the primary references students can go to in delving into the 
details of the topic. Further, teachers also import the topic from 
these materials to PowerPoint presentations, thus making it 
the main reference still. “Sometimes, it is used as the main 
reference for the lesson of the class”, a teacher answered. 
When digital materials are produced as primary teaching 
materials, specific or compliant content will be more 
perceptible than materials from general digital resources, such 
as YouTube and other educational links [91]. 

 
Since most of the time, reinforcing information are provided to 
enrich learning, DIMs also work as supplementary resources, 
like videos and other educational links. Providing 
reinforcements to lessons enriches the knowledge and 
understanding of the students towards the topic. One teacher 
affirmed, ―I use it as supplement to the main lesson.‖ Another 
said, ―Even videos and educational reference links are also 
used as supplementary resources.‖ One more teacher added, 
―I use videos and educational links as supplemental 
references.” Most efficient method of use of the supplementary 
video is incorporation with educational video content 
presented in the middle of a discussion. It is then taken into 
consideration that this position of video insertion offers the 
best results. Further, the segmentation of teaching-learning 
materials with supplementary video clips may help improve 
lecture organization and presentation [58].  Teachers have 
been using video to support learning for many years. However, 
the video is only for supplementary learning [98]. Generally 
speaking, the integration of multimedia in teaching by 
connecting different multimedia elements, such as text, image, 
audio, animation, video, etc. [104] is effective in teaching 
[101]. 
 

 
TABLE 2 

USE OF DIMs AND DTs IN TEACHING 
a. Discussion or lecture 
b. Pre-discussion 
c. Class activity (e.g. motivation) 
d. Assessment 
e. Main references 
f. Supplementary resources 

 

 
3.4 Acquisition of Skills in using Digital Instructional 
Materials and Digital Tools 
The following data are extracted from the responses of the 
participants. Teachers have acquired the skills in utilizing DIMs 
through webinar or seminar, self-directed exploratory inquiry 
through YouTube tutorial videos, peer-to-peer professional 
learning, online training, academic training, and experience.  

 
Conventionally, a practical number of faculty in the University 
is encouraged to attend webinar or seminar provided by the 
institution or other educational agencies before and during the 
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pandemic. At times, all faculty are enjoined to attend these 
platforms. This initiative capacitates the teachers in ICT 
utilization. One teacher said, ―If you say training, to tell you 
honestly, none. But, if you say webinar, a seminar, yes I have.‖ 
To capacitate the teachers, qualified and trained online 
facilitators and technical support must be formed [59] and 
professional learning opportunities must be delivered online 
[30]. According to a survey conducted by UNESCO, UNICEF 
and the World Bank, only half of the countries surveyed 
provide different distance education training for teachers [22].  

 
Since internet is an open web resource, anyone can have an 
easy entree on it. Thus, teachers have the maximum leeway to 
access online. One good way teachers have acquired skills is 
by self-directed exploratory inquiry through YouTube tutorial 
videos. Most teachers cited watching video tutorials. One 
mentioned, ―In utilizing the materials, I actually study online 
through YouTube. Another teacher added, ―It’s not a formal 
training, but my personal training. Yes, it is personal training 
watching videos on the Internet.” Another proclaimed, “I 
learned it through personal exploration using YouTube.”  
Educators cannot avoid learning online. Therefore, teachers 
must be aware of the need to improve and update their digital 
skills, enhance their ability to support others in the 
development of digital skills, and seek opportunities for self-
development and digital evolutionary awareness [69].  

 
Acquiring skill from peer-to-peer professional learning is also 
an effective way to learn how to utilize DIMs and DTs, “In 
utilizing the materials, I ask some advices from those teachers 
who have already used it”, as one teacher divulged. Peer-to-
peer professional learning can take on a variety of goals and 
structures including peer-led pedagogy groups, coaching, 
digital documentation of pedagogy, peer-to-peer teaching 
practice, and group deliberation [74].  

 
Online training, which is the most feasible way during 
pandemic, helps teachers enhance their skills. One teacher 
affirmed this by saying, ―We are very fortunate to have joined 
the training for Google Certified Educator, which just 
commenced recently. I think that is our formal training.” 
Another teacher furthered the idea, “The School has provided 
training on Loom. That can be deemed formal training.” One 
more teacher claimed, ―I would say that In-service Training 
(INSET) prior to the pandemic or within the pandemic context, 
on making instructional materials was a great help.” Online 
teachers should have professional development and 
appropriate professional training related to online design and 
guidance [83]. The successful use of digital technology 
depends not only on the full use of equipment, tools and 
resources, but also on adequate training, knowledge and 
support network for teaching staff. Providing teachers with this 
typical support enables them to understand the benefits and 
applications of digital technologies [78]. 
 
Some teachers pointed out a way of acquiring their skills in 
utilizing DIMs and DTs through academic training. Technology-
content courses are made available in educational curricula 
today. Even basic education already offers ICT program for 
digital era. One teacher shared, “I learned a little from 
Education Technology subject when I was still in college.” 
Another teacher said, “I had training way back when I was still 
in high school, college, and then when I have already worked 

in the University.” Online teachers are mainly trained during 
online teaching, rather than during pre-service education 
[108]. This suggests that online teachers may need additional 
training in multiple areas in order to support students better. 
Also, 1 teacher confessed of being able to acquire the skill 
from a doctor’s degree class, “Fortunately I was once the 
student of a certain professor. He taught us how to use the 
Google Forms and Google Classroom.” In the Philippines 
case, there have been several political actions to fully 
integrate ICT into education, such as additional training for 
teachers, provision of information technology infrastructure, 
and integration of ICT education. The course is conducted in a 
strategic way [89]. More so, in post-graduate studies, ICT is 
being integrated in the curricula to promote technology-based 
instruction. 

 
 
Experience from ICT-related work designation and being a 
YouTube vlogger have also resulted to skill acquisition for 
some of the teachers. A teacher revealed, “In my case, I 
worked in the Department of Education for five years and was 
exposed to ICT work because I was selected as ICT 
Coordinator.” Another teacher reinforced the revelation saying, 
―In my case also, when I worked as a teacher in DepEd, I was 
given the opportunity to join the ICT for Education”. One more 
teacher said, “I already started making videos in YouTube 
video creators, so I already gained some confidence”. 
Exposure to ICT devices and digital technology tasks can 
develop a person's skills in contrary to the findings that 
teachers experience digital inequality due to gaps in digital 
ability [67]. In fact, network generation learns by doing [63]. 
Generally, the methods of skill acquisition in using DIMs and 
DTs are summarized, namely: online peer-based professional 
development, self-study through interaction with web-based 
resources, participation in webinars and watching webcasts, 
and interaction with print in school-based study groups [12]. 

 
TABLE 3 

WAYS OF SKILL ACQUISITION IN USING DIMs AND DTs 
 

a. Webinar or seminar 
b. Self-directed exploratory inquiry 
c. Peer-to-peer professional learning 
d. Online Training 
e. Academic Training 
f. Experience 

 

 
3.5 Challenges encountered in Utilizing Digital 
Instructional Materials and Digital Tools 
Utilization of DIMs and DTs has not been easy for almost all 
teachers. Challenges are inevitable in the context of abrupt 
shift of teaching-learning modality brought about by the 
COVID-19 menace. Teachers encountered unstable internet 
connection interfering with the use of the online app and 
slowing down uploading and downloading, sizeable videos not 
being uploadable to platforms available for the general student 
body such as messenger, power outage, poor video quality 
due to noise from the surrounding, incompatibility of students’ 
device to the material resulting to corrupted file layout when 
downloaded, lack of familiarity with the tool, proper training 
insufficiency, resistance to change leading to delays such as 
student output retrieval, monetary resources deficiency, and 
time inadequacy. 
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Teachers encounter unstable internet connection, which 
interferes the use of online applications. It is undeniable that a 
number of places in the province, or even in the country, has 
unstable bandwidth. This affects the use of online app that 
cannot be used offline. There are apps that cannot be 
downloaded for offline use. One teacher murmured, ―Those 
applications that I have mentioned a while ago are not 
downloadable. They need a good internet access to be 
properly used in class, so that’s the greatest challenge.” Low 
bandwidth also affects largely uploading and downloading of 
materials. This contention was affirmed by 1 teacher 
articulating, “The problem is the connectivity because at night 
time it would slow down, depending upon the weather, which 
affects the uploading and downloading part.” The average 
Internet speed in the Philippines was only 2.8 Mbps, ranking 
104th out of 160 countries and tied with developed countries 
across the Asian continent [75]. The lack of competition in the 
Internet connectivity market stated that the Internet 
connectivity remains to be problematic in the Philippines 
despite the government’s effort to heighten connectivity, hitting 
the target numbers in Internet and smartphone penetration 
rates [8]. It is then concluded that a predictive indicator of the 
acceptance of e-learning technology based on the Technology 
Acceptance Model (TAM), in addition to the analysis of the 
structural equation model (SEM), is Internet Connection 
Experience (ICE) with apparent easy use [32]. Therefore, the 
country urgently needs to invest in Internet infrastructure and 
bandwidth [60]. 
 
Another challenge is sizeable videos not being uploadable to 
accessible platforms available for the general student body 
such as messenger. It is the most accessible platform for all 
the students in and outside the province. It is where teachers 
and students get much conversations when it comes to 
instruction, consultation, and material uploading. When it 
comes to uploading materials such as PowerPoint 
presentations, videos and the like, there is limited size that the 
app can accommodate. One teacher attested, ―There are short 
videos that have large megabits per second (Mbps) not 
uploadable to messenger, which is more commonly accessible 
to students than emails.” Facebook Messenger is an instant 
messaging tool that allows users to use personal computers or 
mobile devices to send multimedia information such as 
picture, text, voice, voice call, animation, video, and other file 
to other users through the website. However, there are 
restrictions on sending videos or other large files [99]. 
 
Power which the use of Internet and ICT devices is dependent 
on has been a problem. There are frequent announced and 
unannounced power interruptions due to calamities and 
uncontrollable circumstances. In effect, there are rotating 
power outages in many places. One teacher testified, “There 
are situations of sudden power outage. That is something we 
cannot control”.  In a virtual classroom environment, educators 
and students need essential e-learning tools that require 
continuous power to keep running and avoid problems that 
might hinder the learning experience [15], but in the 
Philippines’ remote learning, this is one of the expected 
difficulties [73]. So, in order to improve the energy situation, 
the Secretary of Energy has called on legislators to review the 
proposal of the Department of Energy to allow the government 
to engage in power generation to increase the demand for 

electricity supply when necessary [24]. 
 
Poor video quality due to the noise from the surrounding is 
also in the list. The quality of the video does not only limit to 
the visual features but also the sound effects that attract more 
the viewers. A teacher explained, ―In recording video with 
PowerPoint using Camtasia, I usually make sure that the 
surrounding is free from dogs barking and chickens crowing, 
so I resort to recording at night when it is already peaceful. It 
resulted me to record as late as 4:00 o’ clock dawn.” Noise 
comes in various forms and is a general term used to describe 
anything that is not needed in the recording. It may just be 
background ambient noise, adding context to the location 
record, but it is overbearing and distracting for the main 
subject [64]. Bad sound ruins the video [90]. So, when sound 
effect, music, language and even silence are fully utilized, the 
video can be expanded in terms of quality.  

Another problem is the incompatibility of students’ device to 
the material resulting to corrupted file layout when 
downloaded. Consequently, students do not use high end 
cellular phones that can download high resolution files, 
images, and videos. A teacher contended, ―Even if the 
material has been laid-out superbly using Canva, and self-
made diagrams using sites for clip arts, since downloading 
diagrams from internet has copyright issues on ownership, it 
still feels like I’ve been wasting my time because the students 
do not appreciate its damaged lay-out after they have 
downloaded it.” All files in a computer system are electronic 
data. They have a specific structure and specific types of 
components. If the wrong information is written to the file, or 
the correct information is written to the wrong location, the 
data can become messy and altered, resulting in file 
corruption. Damaged files are basically related to files that 
have been damaged and refused to open [100].  In order to at 
least solve this problem, teachers should implement the 
asynchronous mode of content delivery with the least technical 
and data requirements, when possible, to promote the use of 
DIMs and DTs. Smartphone compatibility is considered 
important [9]. 

Lack of familiarity with the tool also tests most of the teachers. 
Since everything is new, or perhaps not new, but the comfort 
of using is unobtainable, teachers find it hard navigating DIMs 
and DTs. A teacher clarified an idea saying, ―First is familiarity 
with the instrument that sometimes you need to look for the 
method in YouTube and experiment.” One of the challenges of 
online blended learning is the familiarity of the teacher with the 
teaching tools available on the Internet. With this, teachers 
must also find ways to promote interaction with students and 
maintain student interest and participation in the classroom in 
a virtual environment [53]. 

Insufficient proper training challenging teachers’ utilization of 
the materials and tools contributes to the list of barriers. Most 
of the teachers are not exposed fully to these DIMs and DTs in 
a regular basis prior to the pandemic. Their exposure before 
the pandemic was just limited to common tools used for face-
to-face learning setting. A participant answered, “Before, I 
used Google Classroom as a supplementary tool since it 
serves as the mainstream of delivering instruction. But it was 
all new to me and we had no proper training. Everything was 
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exploration for me.” The lack of technical skills of teachers is 
one online learning problem [18]. That is why the competence 
of the teacher is one point that Philippines considers in 
adopting in the new learning model [49]. Therefore, policy and 
learning-related modifications must be rooted in deep 
sensitivity to distance education, understanding the vocation of 
the times. Moreover, some issues that hinder teachers’ 
readiness in online teaching-learning are knowledge and skills 
[1]. 

Since the COVID-19 quandary has compelled education to be 
delivered with flexible learning modality, resistance to change 
leading to delays such as student output retrieval is a 
behavioral challenge to some teachers. Students were 
confused as to which platform to use in submitting outputs 
since there were 3 learning modality preferences given at the 
commencement of the academic year. Students who opted for 
the Printed Materials were obliged to send outputs online while 
waiting for the finished compact modules or course files. 
Students who preferred the PDF module with instructions 
through FB Group Chats were also confused as to where to 
submit their outputs, be it through messenger or Google 
Classroom, since teachers were also insisting that all of them 
should be submitting to Google Classroom for ease of 
checking. Due to the different preferences, there was 
unexpected misunderstanding on student output submission 
channel between instructors and students. It brought 
complications to student output retrieval. One teacher 
admitted, “Since all of us are more comfortable with face-to-
face learning and all of a sudden there is an abrupt shift of 
modality, others may be resistant to adapt. This leads to delay 
of implementation. I admit that I also have delays, especially in 
retrieving student outputs.” Resisting change is a technical 
challenge for education [65]. It is because of the comfort with 
the status quo. Some may opt to return to face to face 
because they prefer it [55]. And in order to combat resistance, 
Faculty of HEIs must be provided with perpetual support and 
training in adapting the new normal in the higher education 
landscape [62].  

Teachers also experience monetary resources deficiency in 
purchasing Google products/apps/tools. Often these apps or 
tools require premium subscription for more available features. 
Making DIMs requires more practical features for quality, 
creative, and engaging products. One teacher exclaimed, “The 
feasibility is a challenge with reference to online resources, 
which require to be paid. We only have a meager salary. 
Generally, the free trial of the apps only provides limited 
features. There is a need to provide teachers with ICT 
resources such as software and hardware because these 
aspects would increase capacity, trust and accessibility in the 
integration of school technology [10]. Financial support is one 
of the obstacles in e-learning projects due to limited resources 
and large budget deficit [3]. In the Philippines, CHED 
established PHL CHED Connect which houses free higher 
education materials [39]. But still issues like resources 
deficiency are evident. 

Lastly, the teachers are disturbed by time inadequacy. Since 
they lack familiarity with the tool, it takes them longer learning 
the tool. They need to navigate the tool in a couple of hours to 
effectively use it in developing instructional materials. A 

teacher said, ―No matter how familiar you are with the teaching 
method relative to the topic, making learning efficient, the 
making of the digital instructional materials cannot be done in 
a very short period of time due to unfamiliarity. You could not 
finish it in the desired period so that you could share it to the 
students because you are not familiar with the instrument.” 
Teachers have limited time using ICT tools. Lack of time to 
integrate technology into the curriculum is indeed time 
consuming. They need to spend hours reviewing the website, 
familiarizing themselves with the hardware and software, and 
familiarizing themselves with various Internet programs [34]. 
Nevertheless, teachers are willing to work harder even though 
they pay a personal price for burnout [19].  

 
TABLE 4 

CHALLENGES ENCOUNTERED IN UTILIZING  
DIMs AND DTs 

 

a. Unstable internet connection  

b. Not uploadable sizeable videos  

c. Power outage 

d. Poor video quality  

e. Incompatibility of students’ device  

f. Lack of familiarity 

g. Proper training insufficiency  

h. Resistance to change  

i. Monetary resources deficiency 

j. Time inadequacy 

  
3.6 Overcoming Challenges encountered in utilizing the 
Digital Instructional Materials and Digital Tools 
Teachers are naturally resilient and can overcome difficulties 
immediately. They can find ways to overcome challenges. 
Teachers establish constant communication with students 
through SMS/Phone call in case of internet connection. 
Customizing video to a lighter megabyte uploadable to 
messenger and Google Classroom is an answer to heavy 
videos. Teachers show flexibility in terms of uncontrollable 
situations such as power outages. They utilize sound proof 
vacant room in the university, use non-noise absorbent device 
for quality video recording, and resort to video recording 
during sleep time to abstain from inevitable noise in the 
surrounding. Teachers convert instructional materials to 
Portable Document Format (PDF) to refrain from corrupted file 
layout and upload such in Google Classroom and messenger 
as students’ perennial reference.  Continuing self-directed 
exploratory inquiry using YouTube tutorial, online training, and 
webinar involvement are options to acquire more skills. 
Teachers asking students to take screenshots of their 
submission via different platforms so not to be marked missing 
is the recourse to delays of gathering student outputs. In 
beating monetary resources deficiency, teachers opt for 
shared account to pay less of the apps subscribed in for them 
to utilize the digital materials and tools at an optimal degree. 
Lastly, in resolving time inadequacy, managing time by 
periodic scheme due for instructional and non-instructional 
workload is an alternative. 
 
For unstable internet connection, teachers establish constant 
communication with students through SMS or cellular phone 
call. With this option, teachers are able to monitor students’ 
engagement. Since, all students have provided mobile phone 
contact, which were collected by the University Data Center 
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during enrollment period, teachers have been given access to 
the contacts. ―I have access to all phone numbers of my 
students during the enrolment, so I can make contact with 
them,” a teacher confessed. Students feel disconnected from 
teachers and course content. To connect with students, 
instructor attempts to employ SMS [2]. The advantages of 
using SMS technology as a learning support tool outweigh the 
disadvantages [33]. Students admit they prefer SMS 
communications rather than emails. SMS are more effective at 
getting attention. Also, text messages will appear more 
personalized because they are sent to personal phones and 
are addressed to recipients by name. In this way, teachers 
capture their attention to participate actively [51]. 

Sizeable videos are not uploadable to platforms available for 
students such as messenger. For this, the teachers customize 
the videos to a lighter megabyte size uploadable to 
messenger, which is the only platform accessible to the 
general student body, and also to Google Classroom, which is 
the common avenue for all students regardless of their 
learning preference modality. One teacher mentioned, “I 
upload customized videos to messenger, since it is limited to 
smaller megabits per second.” When meeting a new class, 
one of the first orders of tasks is to set up a class messaging 
group through messenger as administration tool for students’ 
contact, homework reminder, or a schedule change. The 
comfort of sharing in this platform gives a wide range of 
possibilities. Video, audio, text and picture that have been 
found on the Internet or created by the teacher can easily be 
shared. It is time-saving because materials are sent through 
as a message instead of being distributed individually by the 
instructor [25]. However, there occur some limitations for the 
video-sending. Despite the fact that Facebook consents users 
to upload videos up to 4GB large yet the size of the video file 
for attachment on Messenger should not go beyond 25 MB. 
Uploading a video which is bigger than 25 MB on Messenger 
prompts an error message [99]. 

Uncontrollable factors like power outages also affect the 
utilization of DIMs and DTs since their functionality is 
dependent on power. In this line, since it is uncontrollable, 
teachers exhibit flexibility by just pausing the work and waiting 
for power to be available. One teacher said, “Sudden power 
outage is something that we cannot control and we just have 
to accept and then later on try it again”. When working from 
home and there is no power, it can feel like it’s the end of the 
world. Whether it’s because of unrestrained weather condition, 
human errors, or system maintenance or clearance, planning 
ahead is vital [107]. This resolution proves that teachers are 
resilient despite the weaknesses and threats, translating those 
into strengths and opportunities [47]. 

In the event of poor video quality due to noise, teachers 
choose to record in a sound proof vacant room in the 
university, utilize non-noise absorbent device, and video 
record untimely such as during sleep time to abstain from 
inevitable noise from the surrounding. One teacher said, 
―Another challenge is on video recording when the 
surrounding is noisy. What we do is we utilize one vacant 
room as a recording room. Another teacher stated, “This is a 
V8. This one is very helpful in recording videos because I get 
to make use of this as I record with my microphone to not also 

absorb the sound outside”. And, 1 more teacher added, 
―Once, I have to record videos at night without the V8 yet.” 
Video quality is degraded by noise, which includes acquisition, 
encoding, decoding, transmission and others. Noise has to be 
reduced for video quality enhancements [96]. Video denoising 
is strongly recommended to improve perceived quality and 
adjust bandwidth reduction [97]. 

In case of corrupted file layout due to incompatibility of 
students’ device, teachers convert the materials to PDF and 
provide students the copy of lesson and other DIMs in Google 
Classroom and messenger as perennial reference. One 
teacher murmured, “The format of the layout of the material 
has already been ruined after the students downloaded it, so I 
resort to converting the document to PDF.” The ease of 
creation is one of the reasons why the PDF format is popular 
today [40]. PDF is a good professional communication format 
due to its versatility, universality, and accessibility. In most 
cases, there is a risk of sacrificing the appearance and format 
of the content. This is because the recipient of the file might 
not be using the same program that the sender used, which 
usually makes the document not look the way it is wanted to 
be. This will not happen if the type of document sent is a PDF, 
because the created PDF will look the same regardless of the 
platform, device, or document editing program used by the 
recipient [45]. 

In addressing proper training insufficiency and lack of 
familiarity, a participant emphasized that teachers continue 
self-directed exploratory inquiry using YouTube tutorial, online 
training, and webinar involvement, “I continue with personal 
exploration and webinars or skill trainings, and watch lecture 
videos on YouTube since they are just accessible for replay at 
any time.” It is the best self-help that teachers can do to 
maximize their skill potentiality. Multiple instructors need 
additional or continued training and support [11], since 
teachers’ well-equipped preparation with ICT tools and 
facilities is one main answer to succeed in technology-based 
teaching and learning [35].  That is why institutional and 
technical support for teaching staff is a major issue that must 
be addressed [57]. 

Since teachers have a behavior that tends to resist changes, 
which usually leads to delays, especially in collecting students’ 
outputs using different online tools and platforms. To resolve 
this, students are asked to take screenshots of their 
submission to track and record their outputs. ―I admit that I 
have delays in gathering student outputs online. If you could 
remember, during the first semester, we had different 
modalities. Students would send their outputs through 
messenger, Facebook, personal email, and Google 
Classroom. I would think that some student outputs were 
missing. In effect, they would just take screenshot of their 
submission and send it to me as a proof,” a teacher admitted. 
Assuming there is not the ability to save a file and attach, or 
put in a URL, students can submit screenshots of their work to 
Google Classroom [87].  And in some cases, these 
screenshots may be sent to the group chats in messenger.  

When teachers experience monetary shortage issues in 
purchasing online app, some choose to share accounts to pay 
less of the apps subscribed in so that they can use more 
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features at an optimum degree. ―There are apps open for team 
account so 2 or more people can share accounts to save 
money in purchasing the apps. That’s what I did,” one teacher 
professed.  Purchased content can now be shared with family 
members through iCloud Family Sharing using Apple ID, 
including apps, music, movies, and Apple Music subscriptions. 
However, in-app purchases remain personal and cannot be 
shared [29]. So, when in a Family Sharing group, one can 
share Apple subscriptions, an iCloud storage plan, and eligible 
App Store subscriptions with other family members [6]. 

 
Time inadequacy is included in the list. No matter how fervent 
teachers are about teaching and how much they crave for 
students to love learning, there just isn’t enough time to work 
on all workload in the day. For this challenge, teachers 
manage time by periodic scheme due for instructional and 
non-instructional workload. This is their way of organizing 
tasks to cope up with all assignments; more importantly, in 
preparing materials for instruction. One teacher resolved this 
barrier by saying, ―When it comes to the challenge in terms of 
time constraint, I just manage my time since we do not only 
teach, we also have other responsibilities like attending 
webinars, extension services, ISO, AACCUP, and 
requirements in the graduate school. So, I just consider 
balance in the time spent for each so not to forget one task.” 
Additional time to adapt teaching materials for online mode 
[69] is one of the teachers’ stressors. Apparently, time 
constraints are obstacles to technologically assisted learning 
[60]. 
 

 
TABLE 5 

WAYS OF OVERCOMING THE CHALLENGES 
ENCOUNTERED IN UTILIZING DIMs AND DTs 

a. Establish constant communication with students  
b. Customize sizeable videos  
c. Show flexibility  
d. Utilize sound proof room, non-noise absorbent device, and video record untimely  
e. Convert instructional materials to PDF  
f. Continue self-directed exploratory inquiry, online training, and webinar  
g. Ask students to take screenshots of submission 
h. Opt for shared app account  
i. Manage time by periodic scheme  

 

 
4. CONCLUSION 
Based on the results, few identified DIMs and DTs were used 
by the teachers. Teachers used these materials and tools in 
discussions, different class activities, and assessments. The 
way the teachers had acquired their skills was through self-
effort. Some have foundational knowledge and skill from 
experience, training, or personal exploration during and prior 
to the pandemic. Challenges were empirically multifaceted and 
interconnected. Teachers exhibited resilience and flexibility to 
lighten the burden and hurdle barriers. 
 
Though limited, the results provide awareness of online 
learning in the context of developing countries. Thus, it is 
recommended that subsequent researches focus on new 
normal pedagogies and assessment in delivering instructions 
for Teacher Education Courses and other disciplines. It is 
believed that online learning is not only delimited to the 
utilization of DIMs and DTs, but is also centered more 

importantly on how instruction should be delivered and 
assessment may be made effective.  Further, it is also 
essential to look into the perspective of the students as they 
are the recipients of learning. With the affluent support of the 
University to backup cost-effective training and resources, 
ease in delivering online instruction may be attained.    
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