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ABSTRACT 

 

Augmented Reality (AR) is one of the emerging technologies in the field of education in today’s digital 

world. It enables students to see additional information on top of the real object being viewed using AR 

mobile applications. In the previous study conducted by the same, AR has found to improve the academic 

performance and Biology attitude of students. A qualitative analysis was conducted to determine whether 

the increase of the students’ performance and Biology attitude can be explained by the use of AR in the 

classroom. A parallel set of questions were administered to non-AR and AR learning group. The questions 

comprised of the topics discussed in the classroom and their learning experiences. The students’ responses 

were auto-coded using NVivo 12 Plus software to generate themes that served as the unifying subjects of 

the students’ ideas. A number of themes were identified from the students’ responses including the 

sentiments, which are contents that express emotions categorized from very negative to very positive. A 

Word Cloud was also generated to show the most commonly used words from the students’ responses. Both 

groups based most of their learning experiences in the class discussions and observations to come up with 

realizations and substantial learning from the topic, however, the AR group were able to connect the lesson 

to real-life problems and perform high-levels of comprehension, enthusiasm, and engagement than the non-

AR group. 
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1. INTRODUCTION 

 

The Department of Education has clearly emphasized the integration of technology to the classroom when 

appropriate. Classroom instructions can be made more collaborative with the use of technology.  Mobile 

learning or mLearning provides teachers and students new opportunities for learning. It is a form of 

education that uses mobile device educational technology to enhance learning. By taking advantage of 

mobile devices and technology, teachers can develop their lessons and easily complement traditional 

classroom environments and the real-world situation. In this way, students can relate and respond to the 

lessons more attentively. One of the most powerful forms of contextual mobile learning is Augmented 

Reality (AR). Augmented reality brings a remarkable potential to complement information with the use of 

computers and mobile phones. According to Johnson et al. (2011) AR adds a contextual layer of information 

over the real world, creating a reality that is enhanced. Embedding AR within video and merging these two 

media together through the use of a mobile device is a novel use of this technology. Gopalan et al. (2016) 

described augmented reality as a technological application that can create reality into a virtual world 

through enhancement of images into three dimensional views. This new trend of technology, although fresh 

and newly integrated to education, has gained positive feedbacks for its pedagogical qualities. Augmented 

reality has been used in other countries; however, the documented use of augmented reality in the 

Philippines is scarce. The researches that have been done in the Philippines employing AR are mostly in 

Information and Communication Technology (ICT) courses and in historical places but rarely about 

bringing this technology in the Basic Education setting. Using AR in the classroom provides students the 

relevant information they need to understand complex ideas. Students are provided with additional 



APCoRE Journal of Proceeding 
Vol. 1, Series 3, Education 
ISSN: 2704-4572 
Available online at https://www.apcore-inc.org/apcore-journal-of-proceedings 

 

 
  
  
 

115 | P a g e  
© APCoRE Journal of Proceedings Vol. 1, Series 3, Education 

 

information on an object being viewed that helps them to reflect, think critically, and even boost their 

questioning attitude. AR can superimpose virtual objects onto real objects that enable unobservable events 

to be visualized. The aim of this study is to apply AR technology as a teaching tool in the classroom and 

determine the students’ perception on the use of AR in their lessons in Biology specifically biodiversity.  

 

2. MATERIALS AND METHODS 

 

A qualitative analysis was used for this study based on the open-ended questionnaires and interview 

responses of the students regarding their learning experiences from using AR and the traditional way of 

learning in their studies.  

 

Research Setting and Subject 

This research study was conducted in Taytay United Methodist Christian School Inc. (TUMCSI) at Apollo 

St. Brgy. San Isidro, Taytay in the province of Rizal. The participants for this study involved the eight-

graders of TUMCSI with a population of 67 students. Two sections were used to participate in this study: 

a) the Non-AR group (control group), which received the traditional way of teaching that includes 

classroom discussions, watching videos, reading concept materials, and laboratory activities; b) the AR 

group (experimental group), which received the treatment that includes classroom discussions, watching 

videos, reading concept materials, laboratory activities, and the application of augmented reality activities 

using the students’ mobile devices. The participants’ O-LSAT or Ottis-Lennon School Ability Test scores 

were used to match the two groups. This ability test was measured by the Guidance Counseling Office of 

TUMSCI to ensure that before the conduct of this study, students in both groups have the same or equal 

level in terms of their mental ability. 

 

Research Instrument 

As a preliminary work for teachers or the researcher, AR web platforms, such as Aurasma Studio and 

Taleblazer were used for designing the activities and concept materials. These AR web platforms are user-

friendly for teachers by which they can easily set up a channel for the students to follow and use their 

mobile devices to make teacher-created or student-created images or videos. The AR web-based platforms 

have mobile applications that can be downloaded by students using their mobile devices without any cost. 

 

A parallel set of eight questions were administered to the AR and non-AR groups. The questions were 

comprised of the topics discussed in the classroom and their learning experiences. The students’ responses 

were auto-coded with NVivo 12 Plus software for generating themes. A number of themes were identified 

from the students’ responses including the sentiments, which are contents that express emotions categorized 

from very negative to very positive. A Word Cloud was generated to show the most commonly used words 

from the students’ responses. The number of times the word appears in the students’ statements determines 

the size of each word in the cloud. Similarly, an interview was also conducted to relate the students’ initial 

responses from their open-ended answers.  
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3. RESULTS AND DISCUSSION 

 

a. Word Cloud Analysis 

 

The students’ responses resulted into the generation of Word Cloud (Figure 1), which depicts the 

common words used by the students.   

 

 

 

 

 

 

 

 

 

Figure 1 Word Cloud analysis based on the students’ responses from the open-ended questions; non-AR 

group (left) and AR group (right). 

 

For the non-AR group, the most numerous words that emerged from the students’ responses are 

“biodiversity”, “know”, “species”, “discussion”, and “understand”. These words may seem to suggest that 

students understanding were focused on the main concepts based on the discussion in the class. Moreover, 

the words “know” and “understand” may also be attributed to the low order thinking skills (e.g. 

Remembering and Understanding) of most students under the non-AR group. For the AR group, the word 

queries are “learning”, “pictures”, “reality”, “help”, “see”, and “makes”. The words such as “reality”, 

“help”, and “makes” can be recognized on the application and creation level of thinking skills for most 

students. This signifies that they tend to use higher-order thinking, which involves learning of critical 

thinking and problem solving skills. Aside from concentrating on class discussions, the students also show 

concern to their environment. Other terms on the word cloud also reflect personal environmental 

accountability. 

 

b. Sentiments Analysis 

 

The coded responses also revealed the students’ sentiments about the topic discussed in class. Table 1 

shows some of the generated sentiments based on students’ statements. 
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Table 1 Students’ Statements according to Sentiments 

 

The students under the non-AR group based most of their learning experiences in the class 

discussions and observations from which they were able to come up with realizations and substantial 

learning from the topic. However, it can be seen that their responses are centered on the topic discussed in 

class. For the AR group, their responses are connected on the importance of taking good care of the 

Non-AR Group AR Group 

Very 

Negative 

Moderate

ly 

Negative 

Moderate

ly 

Positive 

Very 

Positive 

Very 

Negativ

e 

Moderatel

y Negative 

Moderate

ly 

Positive 

  Very 

Positive 

“…whenev

er I watch 

news, 

people 

keep on 

doing 

things that 

may harm 

our 

ecosystem.

” 

“Biodiversi

ty in the 

Philippines 

is very rich 

but many 

are bound 

for 

extinction 

because of 

people who 

do not 

follow the 

law.” 

“Many of 

our 

endemic 

species 

were 

becoming 

endangere

d or 

extinct 

since 

people are 

not 

aware.” 

“Many 

people do 

not have 

any 

awareness 

on how 

rich the 

Philippine

s’ 

biodiversit

y is and 

most 

importantl

y, the 

essence of 

biodiversit

y to our 

lives.” 

“As a 

student, I 

will not 

destroy 

the natural 

habitat of 

the 

organisms

.” 

 “The 

discussion 

gave us 

more 

knowledge 

about 

biodiversit

y, before I 

did not 

enjoy this 

topic but 

now I 

realized 

how 

wonderful 

and 

meaningfu

l life is.” 

 

--- 

 “We 

should not 

throw our 

garbage 

anywhere 

because 

there are 

other 

organisms 

that may 

be 

harmed.” 

“I will 

help in 

sharing the 

good 

things that 

biodiversit

y provides 

to 

somehow 

minimize 

those 

human 

activities 

that 

contributes 

to its 

destruction

.” 

“Most of 

the 

species we 

viewed in 

Aurasma 

are very 

rare to me 

and I have 

not seen 

them all 

my life.” 

“Learning 

the 

biodiversit

y was a 

very eye 

opening 

topic 

because 

not only 

we can 

learn 

about the 

facts but 

also how 

we can do 

our part as 

a citizen 

to make 

our world 

a better 

place to 

live in.” 

 

“Although 

it may 

seem 

impossible 

because I 

am still a 

student, I 

will create 

an impact 

by making 

difference 

in my own 

ways. This 

way, 

maybe 

those 

adults who 

should be 

the one not 

doing bad 

to our 

environme

nt since 

they know 

more than 

what I 

know will 

be 

alarmed.” 
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environment to sustain life and to keep a healthy biodiversity. Since students realized the importance and 

value of biodiversity in their lives, by making difference in their own little ways is a big help to protect and 

conserve economically important species in our country, which were evident from their responses on Table 

1. 

 

There are two major themes that emerged from the AR learners’ responses: 1) perceptions on AR 

learning experience and 2) the influence of augmented reality learning on the course of study. When asked 

what contributes to make them easily understand the lesson, they responded that not only the class 

discussions and activities but also through the mobile AR application used in the class. Based on the 

qualitative analysis of students’ responses, it agrees with the previous studies cited by Saltan (2016) on his 

scoping review on the use of augmented reality in formal education. Zarraonandia et al. (2013), Chang et 

al. (2013), and Garrett et al. (2015) reported that students had positive perceptions toward AR enhanced 

activities.  AR was also found to be effective in getting students’ attention and enhancing high levels of 

comprehension, enthusiasm, and engagement (Gomes et al. 2014; Estapa and Nadonly 2015; Tanner et. al 

2014). Educational outcomes may also arise from the use of AR application such as attention, interest, 

knowledge acquisition, enjoyment, engagement, and motivation. Thus, augmented reality learning 

evidently shows a positive effect on the students’ perception as also shown in Figure 2. The figure shows 

the concept map of the students’ perceptions regarding their AR learning experiences and the effects of AR 

that they perceived helped them to learn the lesson well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Mind map of the students’ perceptions on AR learning and how it influences their conceptual 

understanding. 

 

 

4. CONCLUSION 

 

Four sub-themes with corresponding influence themes emerged from the analyses and these are the 

following. 1) Real-like, which students mentioned that the pictures being viewed on their mobiles’ screen 

appeared real since the images or texts reveal a 3D image or video. 2) More information, this means that 

additional information supported the texts on the students’ hand-outs. Students also perceived that they get 

more information quickly even without the need to use the internet. 3) Fun and enjoyable, students found 

the activities enjoyable that they gained more interest in learning biology. 4) Engaging, students think that 

they were more focused in studying the lesson since it attracts their attention and the use of technology was 

involved.   
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