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Abstract. Philippine education is not a stranger to various reforms and changes.
One of the current educational trends is the implementation of online classes. The
internet has been utilized to deliver lectures and discussions as opposed to the
traditional face-to-face classroom setup. As the quarantine restrictions ease up,
educational institutions are now implementing hybrid learning using the combi-
nation of onsite and online classes. Nevertheless, the Covid-19 pandemic opened
the possibility of using online platforms in conducting classes. The researchers
recognize the need for developing innovative “virtual” classroom strategies that
can accommodate all math learners given their challenges in accessing the inter-
net during online synchronous classes. An instructional material was crafted us-
ing Google Sites and Wordwall.net. Participants, who are Grade 11 students from
the Science, Technology, Engineering, and Mathematics (STEM) strand, were
asked to navigate through the material and evaluate the instructional tool in terms
of effectiveness, efficiency, and level of satisfaction. The results of the study have
shown that the participants found the material effective and efficient and that it
brought satisfactory outcomes. With the proper utilization, Google Sites and
Wordwall.net can be excellent tools for online education.

Keywords: Google Sites, Online Education, Sustainable Education, Word-
wall.net.

1 Introduction

Education is a fundamental human value, a societal requirement, the foundation of a
happy life, and a symbol of liberty. Integration of various organizations requires edu-
cation [1]. Education is a process of receiving and giving methodical instruction as well
as a process of sharing knowledge and information between teachers and learners. In
many instances, it is the key to a successful future, and it opens up a plethora of options
in our lives. Needless to say, people benefit a lot from education. It improves a person’s
intellect and thinking, for example. It assists students in preparing for their career or
their further studies after graduation. Better education means a better chance of em-
ployment. It comes along with more options in the career path that we can take. Without
proper education, we may find ourselves struggling for survival or for even landing a
quality job. Additionally, education provides us with high social prestige. As part of
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our culture, those who are educated are more valued as a people than those who are not.
Being educated gives people inherent respect from other people. As a further matter,
education helps us to improve our morality and ethics. The more educated people are,
the more they value education as a whole [2].

Philippine education is not a stranger to various reforms and struggles. Its transfor-
mation was a slow process shaped by centuries of colonialism and imperialism. From
a historical perspective, education had been treated more as a privilege than a constitu-
tional right. For a time, the Spaniards had been successful in keeping the Filipinos illit-
erate and uneducated. Educational opportunities were so limited that acquiring
knowledge had become an exclusive domain of a select few [3].

Philippine education took another challenge when the Covid-19 pandemic began.
The year 2020 was marked by significant challenges to global and national socio-polit-
ical, economic, and educational landscapes [4]. Due to community quarantine re-
strictions and lockdowns brought on by the global health crisis, all educational institu-
tions were forced to move away from the traditional face-to-face classroom setup and
adopt a distant learning system. To preserve the health and safety of both students and
teachers in the Philippines, the Department of Education (DepEd) issued policy direc-
tives prohibiting school activities that require physical attendance. The “victorious”
launch of classes using various online learning modalities was favored despite calls for
an academic freeze [5].

Even in times of crisis, UNESCO believes that educational quality, access, and sys-
tem strengthening cannot be compromised (as cited in the MELCs Guidelines, 2020).
As a result, the Department of Education changed the curriculum and established the
MELCs (Most Essential Learning Competencies) for the School Year 2020 — 2021,
which focused on the most important lessons for children to learn throughout their lives.
Quality education must be provided to every student regardless of the school’s instruc-
tional method.

According to [5], educators continue to do their sworn responsibilities despite nu-
merous concerns. They were able to prepare and deliver the courses despite issues with
module quality, internet connectivity, and safety. Teachers are continually looking for
the best techniques to make online learning valuable and successful because of such
problems, particularly with devices and internet access.

In a study done by [6], the Philippines’ average internet speed was 2.8 Mbps. To put
it into perspective, Thailand and Sri Lanka have an average internet speed of 7.4 Mbps
while Malaysia has 4.3 Mbps. Because of this, the Philippines ranked 104th out of 160
nations, with developed Asian countries such as South Korea (23.6 Mbps) and Singa-
pore (12.9 Mbps) ranked first and second, respectively. [6] also found that the absence
of competition in the internet connectivity market, among other things, is one of the
main reasons for the slow and expensive internet connection in the country.

According to [7], instructional delivery is one of the top concerns of teachers. They
are concerned about the challenge of combining inquiry-based and experiential learning
with technology, due to poor expertise in ICT. Teachers are apprehensive about using
technology while ignoring the learning design. During synchronous classes, unpredict-
able internet delays and interruption results in students missing important discussions
(Alvarez, 2020 as cited in [7]). This is a problem for both teachers and students, as most
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classes, particularly in mathematics, require additional effort for explanations and il-
lustrations.

Even under normal circumstances, according to Fritz et al. (2019) as mentioned in
[8], mathematics is considered to be difficult by most learners. Since the beginning of
online classes in the Philippines, the teaching and studying of this topic have been a
source of worry. Although technological platforms are useful for starting dialogues and
exchanging ideas in distant learning, Fedele and Li (2008) as cited in [8] claimed that
they are insufficient for teaching mathematics as efficiently as face-to-face teaching.

Teaching many courses, for example, necessitates student and teacher discussions,
presentations, and elaboration on learning outcomes, whereas teaching mathematics re-
quires the teacher to communicate with students by writing words and symbolic lan-
guage on the board while discussing the topic at the same time. Distance learning makes
this difficult [9].

Now more than ever, we need a long-lasting solution to our problematic educational
system. Due to quarantine restrictions, the sudden demand for remote instruction has
promoted online learning, opened new doors for both students and teachers, and eval-
uated the present educational system [10]. According to Priess-Buchheit’s (2020) as
cited in [10], one of the possibilities for bridging the divide between students with and
without internet access is hybrid learning. [11] stated that we must discover the con-
cepts to assist construct a more humanistic, democratic, and ecological education para-
digm. The idea of “sustainable education” is a great place to start.

[12] stated that sustainability necessitates a shift in our culture’s underlying meth-
odology, and hence in our educational thought and practice. Sustainability is more than
simply another topic to add to an overburdened curriculum; it is a portal to a new per-
spective on curriculum, a strategy of teaching, organizational transformation, policy,
and most importantly, ethos.

Sustainable education is a long-term solution to challenges being faced by the coun-
try’s educational system. It is an educational strategy aiming at instilling in learners,
schools, and society the values and inspiration to act for sustainability now and in the
future [13].

In the era when devices and computers are abundantly used for various activities, it
is about time that we heavily integrate technology into our teaching and learning pro-
cess for sustainable education especially one that can be used in any educational mo-
dality. [9] claimed that learners benefit from e-learning in a variety of ways. Every
student has the option of picking the location and time that is most convenient for him.
It takes into account the learner’s particular preferences. They also added that the desire
for additional educational resources necessitates the development of educational web-
sites and software. Websites allow students to access instructional materials from any
location. It allows learners to watch lesson-related videos as many times as they need.

Google sites has been one of the most common platforms used by educators to sus-
tain e-learning as a solution to this problem. Google sites is one of the Google suite for
education products that has shown to be a helpful and user-friendly tool for constructing
e-learning websites. It is free, ensures sustainability at little expense, easy to establish
and manage, facilitates user cooperation, interoperable with other Google products, and
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is searchable on the Google search engine. It may also be used to promote a fun and
engaging learning experience [9].

The researchers recognize the need for developing innovative “virtual” classroom
strategies that can accommodate all math learners given their challenges in accessing
the internet during online synchronous classes based on the literature presented. Fur-
thermore, the researchers believe that constructing interactive educational websites, no-
tably Google sites integrated with Wordwall.net, can have a significant impact on the
level of learning that students can acquire even when they are not physically in a class-
room. Overall, the researchers developed instructional material for delivering a mathe-
matics lesson called Basic Integration to Senior High School STEM students of PATTS
College of Aeronautics using these two platforms. This usability research is intended
to answer the following questions in order to determine if the educational content is a
good match for mathematics learners in the midst of a pandemic.

How do the student-participants evaluate Google sites and Wordwall.net as instruc-
tional materials for learning Basic Integration in terms of:

a. Effectiveness,

b. Efficiency, and

c. Satisfaction?

1.1  Google Sites

Google Sites is a tool that allows you to build a website as easily as editing a document.
Groups, teachers, educational facilitators, and learners may easily collect a range of
contents in one location including videos, calendars, presentations, attachments, and
text, and share it with a group, an organization, or the entire world for viewing or edit-
ing. Internal project sites, classroom websites, and student ePortfolios may all be cre-
ated with Google Sites.

1.2 Google Sites

Educators may use Wordwall.net to develop interactive games and printed materials
for students. Teachers just need to submit content on this platform; the program will
handle the rest. Depending on the sort of lesson to be covered, this program offers a
variety of topics and game styles. Any web-enabled device, such as a computer, tablet,
phone, or interactive whiteboard, may be used to play the interactives. They can be
performed by students alone or by the teacher with students taking turns in front of the
class. Meanwhile, the printables can be printed out directly or be downloaded as a Port
able Document Format (PDF) file. They can be used as a partner in the interactive or
as stand-alone activities. They can be used in conjunction with interactive activities or
as stand-alone activities.

A template system is used to develop Wordwall.net activities. There are arcade-style
games like Maze Chase and Airplane, as well as classroom management features like
seating planning in the program. With a simple click, the instructor may transition from
one template to another. This feature provides for activity diversification and time sav-
ings for the instructor. Furthermore, a teacher may modify any current activity to fit the
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sort of course and teaching style. This program also has a range of themes with different
images, fonts, and music, as well as additional features like setting a timer and modify-
ing the gameplay.

2 Methodology

2.1  Research Design

This study employed a quantitative approach with a descriptive design since the only
focus of the study is to test the usability of Google sites and Wordwall.net as online
tools in learning Basic Integration in terms of effectiveness, efficiency, and satisfaction.

2.2 Participants

The participants of this study were the Grade 11 students of Science, Technology, En-
gineering, and Mathematics Strand (STEM) of PATTS College of Aeronautics. The
institution is utilizing hybrid learning - a combination of synchronous and asynchro-
nous online class sessions. A total of 43 student participants were chosen through con-
venience sampling. Based on the initial observation of their subject teacher, the Grade
11 students struggled to concentrate on the class discussion, especially through remote
learning. There was little or no participation during online synchronous classes.

2.3 Procedures

The instructional tool was crafted using two web-based applications namely Google
sites and Wordwall.net. The Google sites interface is used as the main face of the in-
structional website while Wordwall.net is used to embed games on the website that will
serve as activities to evaluate student learning for every lesson. Furthermore, instruc-
tional videos were also embedded as supplementary aids. Deliberate proofreading and
revisions were completed in preparation for the usability testing. The following proce-
dures were done for the usability testing:

1. Upon the instruction of the subject teacher/instructional designer, the partici-
pants explored and utilized the instructional material on one synchronous class
schedule.

2. The student-participants were asked to answer and complete the activities em-
bedded on the website in a form of games.

3. The participants then answered the usability evaluation scale adopted from the
study of [4] via a Google form questionnaire.

4. The results of the usability test were tallied and analysed using Microsoft Ex-
cel.

5. The resulting data from the analysis were summarized using the mean and
presented in graphical and tabular form.
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3 Results and Discussion

3.1 Effectiveness

Figure 1 shows that 75% of the respondents strongly agreed that the contents of the
Google sites are rich and meaningful. On the other hand, only 2% disagreed that the
contents of the instructional material are sufficient and relevant to the topic.

W Strongly Agree Agree

W Disagree W Strongly Disagree

Fig. 1. The learning contents included on the site are rich and meaningful.
Figure 2 illustrates that 79% of the respondents strongly agreed that the lessons are
clearly and systematically organized and delivered using the instructional tool. On the

contrary, only 2% of the participants disagreed that the lessons are systematically or-
ganized and delivered.

ER

W Strongly Agree Agree

W Disagree B Strongly Disagree

Fig. 2. The lessons are clearly and systematically organized and delivered.

Figure 3 reveals that 70% of the student-participants strongly agreed that the educa-
tional videos embedded in the instructional material helped them to achieve the objec-
tives of the lesson while only 2% of the total respondents disagreed that the educational
videos helped achieve the learning targets.
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W Strongly Agree Agree

W Disagree W Strongly Disagree

Fig. 3. The educational videos helped achieve the lesson objectives.

The relevance and suitability of the games and activities to the subject matter are re-
vealed in Figure 4. The chart shows that 74% of the participants strongly agreed that
the games and activities are suitable to evaluate learning and relevant to the subject
matter. On the other hand, 5% disagreed that the games and activities included in the
instructional aid are relevant and suitable to evaluate knowledge gained by the students.

W Strongly Agree Agree

W Disagree B strongly Disagree

Fig. 4. The games and activities are relevant to the subject and suitable to evaluate learning.

Figure 5 shows that only 60% of the student-participants strongly agreed that they suc-
cessfully completed the required task for each lesson indicated in the teaching tool
while 12% disagreed that they successfully accomplished the required activity for every
lesson.
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W Strongly Agree Agree

W Disagree B Strongly Disagree

Fig. 5. Students’ success in completing the required task for each lesson.

The frequency of errors encountered in the instructional tool is conveyed in Figure 6.
The illustration shows that 63% of the respondents strongly agreed that they encoun-
tered minimal to no errors while using the site. On the contrary, only 7% of the partic-
ipants strongly disagreed that only minimal errors were encountered while utilizing the
tool.

B Strongly Agree Agree

W Disagree W Strongly Disagree

Fig. 6. Minimal or no encountered errors while using the site.

Table 1 reveals the usability of Google sites and Wordwall.net as instructional tools for
teaching Basic Integration in Calculus in terms of effectiveness. The items were inter-
preted using the mean as a measure of central tendency in reference to the following
intervals: 1.00-1.75 for Strongly Disagree; 1.76-2.51 for Disagree; 2.52-3.27 for Agree;
and 3.28-4.00 for Strongly Agree. It was found that the item that garnered the highest
average of 3.77 in terms of effectiveness is item number two which states that the les-
sons were clearly and systematically organized and delivered in the instructional tool.
On the contrary, the item that garnered the lowest average of 3.47 is item number six
which states that the student-participants encountered minimal to no errors while using
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the site. Furthermore, all the six items under the test for effectiveness accumulated av-
erages within the strongly agreed interval. Therefore, this means that Google sites and
Wordwall.net are effective tools for teaching Basic Integration in Calculus.

Table 1. The usability of Google sites and Wordwall.net as
instructional tools in terms of effectiveness.

SA A D SD
. 4 3 2 .
Effectiveness Mean Interpretation
Frequency

1. The learning con- 32 10 1 0 3.72 Strongly
tents included on the Agree
site are rich and mean-
ingful.
2. The lessons are 34 8 1 0 3.77 Strongly
clearly and systemati- Agree
cally organized and de
livered.
3. The educational vid- 30 12 1 0 3.67 Strongly
eos helped me to Agree
achieve the lesson ob-
jectives.
4. The games and ac- 32 9 2 0 3.70 Strongly
tivities are relevant to Agree
the subject and suitable
to evaluate learnings
gained.
5. I successfully com- 26 12 5 0 3.49 Strongly
pleted the exercises Agree
and tasks required for
each lesson.
6. I encountered mini- 27 12 1 3 3.47 Strongly
mal/no errors while us- Agree

ing the site.

3.2  Efficiency

Figure 7 illustrates that 65% of the respondents strongly agreed that the instructional
material is easy and less complicated to utilize while 2% disagreed that the teaching
tool is less complicated to use.
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Bl &
P\

Strongly Agree  Agree Disagree  Strongly Disagree

Fig. 7. The instructional material is easy to use and less complicated.

Figure 8 reveals the consistency of various functions of the site. About 72% of the
student-respondents strongly agreed that the functions of the site are consistent and
well-integrated. On the other hand, only 2% of the participants disagreed in terms of
the consistency of the site’s various functions.

W Strongly Agree Agree

M Disagree M Strongly Disagree

Fig. 8. Various functions of the site are consistent and well-integrated.

Figure 9 illustrates the respondents’ level of agreement in terms of the transitions ap-
plied on every page of the site. A total of 65% of the participants strongly agreed that
there is a smooth transition from one page of the tool to another while only 2% disa-
greed that there is a smooth transition from one page to another.
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W Strongly Agree Agree

M Disagree W Strongly Disagree

Fig. 9. Smooth transition from one page to another.

The students’ ability to use the instructional material without needing assistance from
a technical person is illustrated in Figure 10. About 63% of the student-respondents
strongly agreed that assistance is not needed from a technical person to be able to use
the site. On the other hand, 2% strongly disagreed that they can use the site without the
support of a technical person.

W Strongly Agree Agree

W Disagree B Strongly Disagree

Fig. 10. Students’ ability to use the site without support from a technical person.

Figure 11 shows 68% of the student-participants strongly agreed that the functions and
features of the site can be learned easily and quickly. On the contrary, only 2% disa-
greed that the instructional material can be explored easily and quickly.
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W Strongly Agree Agree

W Disagree W Strongly Disagree

Fig. 11. The site can be learned easily and quickly.

Table 2 shows the usability of Google sites and Wordwall.net as instructional tools for
teaching Basic Integration in Calculus in terms of efficiency. The items were inter-
preted using the mean as a measure of central tendency in reference to the following
intervals: 1.00-1.75 for Strongly Disagree; 1.76-2.51 for Disagree; 2.52-3.27 for Agree;
and 3.28-4.00 for Strongly Agree. It was found that the item which accumulated the
highest mean of 3.70 is item two which states that the various functions of the site are
consistent and well-integrated. On the contrary, the item that garnered the lowest mean
of 3.51 is item four which states that the student-participants do not need any assistance
or support from a technical person to be able to use and explore the site. Overall, all
items listed under the test for efficiency got an average within the set interval for the
highest level of agreement. Thus, Google sites and Wordwall.net are efficient tools to
teach the topic of Basic Integration in Calculus.

Table 2. The usability of Google sites and Wordwall.net as instructional tools in terms of effi-

ciency.
SA A D SD
4 3 2 1
Efficiency Frequency Mean Interpretation

1. The instructional material 28 14 1 0 3.63 Strongly
is easy to use and lesscompli- Agree
cated.
2. Various functions in the 31 11 1 0 3.70 Strongly
site are consistent and well- Agree
integrated.
3. There is a smooth transi- 28 14 1 0 3.63 Strongly
tion from one page to an- Agree
other.
4. 1 did not need the support 27 12 3 1 3.51 Strongly
of a technical person to be Agree

able to use this site.
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5. 1 believe most people 29 13 1 0 3.65 Strongly
would learn to use this site Agree
easily and quickly.

33 Satisfaction

Figure 12 illustrates the level of agreement of the students-respondents in terms of the
overall design, layout, and features of the instructional tool. A total of 72% of the par-
ticipants strongly agreed that the overall design, layout, and features of the site are
pleasant and engaging while 2% strongly disagreed that the overall interface of the site
is engaging.

)

W Strongly Agree Agree

W Disagree B Strongly Disagree

Fig. 12. The overall design, layouts, and features are pleasant and engaging.

The learners’ level of agreement in terms of their confidence in using the site is shown
in Figure 13. It was found that 72% of the student-participants strongly agreed that they
are confident in using the website. On the contrary, only 5% of the respondents disa-
greed that they felt confident while utilizing and exploring the site.

H Strongly Agree Agree

W Disagree m Strongly Disagree

Fig. 13. The learners are confident in using the site.
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Figure 14 illustrates that only 61% of the students strongly agreed that they would like
to use the instructional material frequently. On the other hand, 2% strongly disagreed
that they would want to utilize the teaching tool frequently.

W Strongly Agree Agree

W Disagree m strongly Disagree

Fig. 14. The learners like to use the site frequently.

Figure 15 shows the learners’ level of agreement on whether the website is a good and
credible instructional tool for teaching Basic Integration in Calculus. A total of 70% of
the respondents strongly agreed that they are convinced that the website is a good and
credible teaching tool while 5% disagreed that they are convinced that the website is a
good and credible material for the subject matter.

 Strongly Agree Agree

M Disagree M Strongly Disagree

Fig. 15. The website is a good and credible instructional tool.

Table 3 shows the usability of Google sites and Wordwall.net as instructional tools for
teaching Basic Integration in Calculus in terms of student satisfaction. The items were
interpreted using the mean as a measure of central tendency in reference to the follow-
ing intervals: 1.00-1.75 for Strongly Disagree; 1.76-2.51 for Disagree; 2.52-3.27 for
Agree; and 3.28-4.00 for Strongly Agree. It was found that the item that garnered the
highest average of 3.67 in terms of student satisfaction is item two which states that the
students felt confident while using the instructional tool. On the other hand, the item
that accumulated the lowest mean of 3.47 is item three which states the likelihood that
the students will use the website frequently. Furthermore, all items garnered a mean
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within the set interval for the highest level of agreement. Thus, Google sites and Word-
wall.net have met the students’ desired qualities in teaching tools and therefore
achieved satisfaction.

Table 3. The usability of Google sites and Wordwall.net as instructional tools in terms of stu-
dents’ satisfaction.

SA A D SD

4 3 2 1
Satisfaction Mean Interpretation
Frequency
1. The overall design, 31 10 1 1 3.65 Strongly
layouts, and features Agree
arepleasant and engag-
ing.
2. I felt confident using 31 10 2 0 3.67 Strongly
the site. Agree
3. I think that I would 26 12 4 1 3.47 Strongly
like to use the site Agree
frequently.
4.1 am convinced that 30 11 2 0 3.65 Strongly
the website is a good Agree

andcredible instruc-
tional material.

4 Conclusion

This case study presented the usability of the combined Google Sites and Wordwall.net
as instructional tool that aids the learning of the topic of Basic Integration in Calculus.
The effectiveness, efficiency, and satisfaction of students with the online instructional
tool were tested and assessed.

The results of the usability test in terms of effectiveness showed that the lessons
included on the website are relevant and meaningful and are clearly and systematically
organized. Furthermore, it was also found that the learning contents are relevant to the
subject matter and the games and activities are suitable to evaluate the learning of the
students. These are the items that garnered high scores in terms of average. On the
contrary, based on the result of the test, the items that accumulated low scores compared
to other items are related to the success of the students in completing the required task
for every lesson and the number of errors encountered while exploring the site. In con-
clusion, Google sites and Wordwall.net are found to be effective tools in teaching Basic
Integration to senior high school STEM students.

Based on the results of the usability test in terms of efficiency, it was found that
various functions of the website are consistent and well-integrated. Additionally, in ref-
erence to the responses of the student-participants, the learners are convinced that the
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use of the site can be learned easily and quickly. These are the items that accumulated
the high mean scores on the test while the item that garnered the lowest score is related
to the students’ need for support and assistance from a technical person to be able to
navigate the site. However, as a whole, all the items under the tool efficiency obtained
mean scores within the set interval for the highest level of agreement. Thus, Google
sites and Word- wall.net are found to be efficient tools for teaching Basic Integration
in an online learning modality.

The results of the usability test revealed that the learners are confident in navigating
the instructional tool. This implies that the students can independently explore the web-
site. The mentioned item garnered the highest mean score in terms of student satisfac-
tion. On the other hand, the item that accumulated the lowest mean score is about the
likelihood that the learners will frequently use the site. However, considering the mean
scores of all the items under student satisfaction, it was established that the instructional
website has met the students’ needs and satisfaction.

5 Recommendation

Based on the literature and the results of the usability test, the following recommenda-
tions are suggested in terms of effectiveness, efficiency, and satisfaction:

1. In terms of effectiveness, the instructional designer should reevaluate the dif-
ficulty of the required task for every lesson. Even if the activities are in a form
of games, the difficulty and appropriateness of the task should be considered.
Additionally, the crafted teaching tool must undergo several stages of proof-
reading and revision before being utilized as an aid in a virtual classroom.

2. In terms of efficiency, the researchers would like to recommend the conduct
of evaluation regarding the ease of use. The tool must be properly assessed
whether the need for support or assistance from a technical person is needed
for the learners to be able to navigate the website easily.

3. Interms of satisfaction, the researchers would like to recommend adding more
features that will help encourage the students to use the website frequently.
The utilization of more game elements should be considered to make the ex-
perience more engaging and interactive.

In conclusion, Google sites and Wordwall.net are excellent tools for teaching Basic
Integration in an online learning modality based on the results of the usability test.
However, the said web-based applications should be explored more by instructional
designers to be able to optimize their benefits and to look out for the possible disad-
vantages of the tools given the needs of the learners.
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