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THE DEVELOPMENT OF SCIENCE AND TECHNOLOGY LEARNING ACTIVITIES
COMBINING AUGMENTED REALITY TO PROMOTE SCIENTIIC CONCEPTS
ON THE GENETIC INHERITANCE OF LIVING THINGS FOR GRADE 5 STUDENTS
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Abstract

Science plays a crucial role in daily life and learning. However, students' performance in the Ordinary
National Educational Test (O-NET) for the past three academic years (2020-2022) in the subject area of science
for Grade 6 has been consistently low, particularly in Strand 1: Life Science, Standard SC1.3, where scores have
remained below 50%. Therefore, there is an urgent need to improve science instruction, especially in the topic
of genetic inheritance, which is complex, abstract, and difficult to visualize or understand thoroughly. This often
results in students developing misconceptions. One promising approach to address this issue and enhance
students’ conceptual understanding is the integration of augmented reality (AR) technology with hands-on
learning activities, which has been shown to support the development of accurate scientific concepts
effectively. This research aimed to: (1) develop and evaluate the effectiveness of a learning activity based on
the 80/80 efficiency criterion; (2) study the effects of integrating AR with science learning activities to promote
scientific conceptions on genetic inheritance among Grade 5 students; including (2.1) comparing students'
scientific conceptions before and after participating in the leaming activity, and (2.2) comparing students’ post-

activity concept scores with the 80% benchmark; and (3) assess students’ satisfaction with the learming activity.
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The research was conducted in three phases: (1) development and validation of the learning activity,
(2) implementation and evaluation of the learning outcomes, and (3) assessment of student satisfaction.
The research findings revealed that

1. The developed learning activities consisted of seven lesson plans, eight AR media pieces, nine
knowledge sheets, and nine worksheets. The efficiency test in 81.11/80.74.

2. The implementation of the science and technology learning activities integrated with augmented
reality to enhance scientific conceptions on the topic of genetic trait inheritance in living organisms for Grade 5
students showed that: 2.1) Students' post-learning scientific concept scores were significantly higher than their
pre-learning scores at the .05 level. 2.2) The average post-learning score was 24.14, equivalent to 80.58%, which
was above the 80% benchmark but not statistically significant.

3. The students' satisfaction evaluation, based on responses from 23 participants, indicated that their

overall satisfaction across all aspects was at the highest level.

Keywords: Science and Technology Learning Activities Integrated with Augmented Reality,

Scientific Conceptions, Genetic Trait Inheritance in Living Organisms
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N39ULUIAANTSIY (Conceptual Framework)

Figure 1

Development of Science and Technology Learning Activities Integrated with Augmented Reality to Enhance
Scientific Conceptions on Genetic Trait Inheritance in Living Organisms for Grade 5 Students
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Figure 2
A QR code providing access to the AR marker design and a sample video illustrating its implementation in
instructional settings

QR-Code UanIHAIILUNITOBNUUY AR Marker faeeialuaay uasnmmsldandumsinnisiseu;
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WadaaSunluiirinidinermans iFoq nstnevendnuuemeiusnsmvesielidin dmsutinGeutuszaufing
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fianumsnzan 6 AR Marker 119304 aunuudamiaefivanademiiizesnmsduaniiiou §3dealdhnisuiulge

Tupausludiidu AR Marker viaiafifidgyyunusulsaudle wdrdailunaaeddiungudnly annisfnwuay

v
=1
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Table 2

The table shows the mean and percentage of scores during and after leaming, as well as the efficiency value (E1/E2) in
a one-on-one (1:1) setting from the implementation of the leaming activities with three students

AR B A S DA IRNEMUNTERT WIS IS BUT e ATSVENMed E/E, wuunidasanils (1:1) minmstihonTsy

mseu3 T1U 3 AU
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uniseu 1 2 3 4 5 6 7 594 -
e
ATLUY 10 10 10 10 10 10 10 70
o (30)
AU
1 8 8 8 8 7 8 7 54 22
2 8 8 8 8 8 8 8 56 24
3 8 8 7 8 8 8 8 55 24
374 24 24 23 24 23 24 23 165 70
iy 8.00 8.00 7.67 8.00 7.67 8.00 7.67 55.00 23.33
fowaz 80.00 80.00 76.67 80.00 76.67 80.00 76.67 78.57 77.78
E/E, 78.57 7778
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2.2 mMsmUszansamsuungaan (1:3)
Wieusuugsluanusludiuidu AR Marker unsdanfidgyniisasnisuansmmudiduasifiounin
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Table 3

The table shows the average and percentage of the scores between pre- and post-leaming, with the efficiency value
of E1/E2 in a small group (1:3), based on the integrated science and technology leaming activities with augmented
reality to promote scientific concepts on the topic of genetic inheritance of living organisms for 9 fifth-grade students
UBNIA AR BUAY DR YIRS NS AL IA NSO ATUSEANENIWYEY E/E,Tunquidn (1:3) :1nAenssumsienuy
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aufi (30)
1 8 7 9 8 8 9 8 57 24
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7 7 8 8 8 8 8 8 55 23
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9 7 8 7 8 8 8 7 53 22
39U 68 72 73 75 7 76 75 516 218
La'ﬁa 7.56 8.00 8.11 8.33 8.56 8.44 8.33 57.33 24.22
$amay 75.56 80.00 81.11 83.33 85.56 84.44 83.33 81.90 80.74

EL/E, 81.90 80.74
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WUU t-test dependent samples Tngldlusunss SPSS Usingua asuanslunsna

Table 4

Table Showing the Comparison of Scientific Conceptions Before and After Using Science and Technology Learning
Activities Integrated with Augmented Reality to Enhance Scientific Conceptions on the Topic of Heredity in Living
Organisms for Grade 5 Students A total of 23 students participated in the assessment
uansuansUTsuigunluian 9 ImenmanssenINneukagnain sl AanssunIsiSeuanemansuazialulad
wasna A uSuasy tlesuasuuluvimineinenmans 1509 msaremenanvaemniugnssuveddeldin amsy

UniSeurulseaudnyIUin 5 InedunSeuigsaunisnaaey 911991 23 Ay

NsNagaY N x SD t Sig
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Table 5

The table presents the comparison of mean, standard deviation, t-test statistics, and statistical significance
level of the scientific conception assessment, comparing the 80% criterion with the post-test scores after
participating in the learning activities. A total of 23 students participated in the assessment
uanssaSeuiguAaas arudeavuinsgid Aadsamaaeunl uasseauled iy adavesnmaaey uluviad
meinermansivFeuiiyunasisesay 80 FuazuuuaaunauoulaglionssunisiSouy lnedunSouiisisou
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N1INAEHIU n . . X SD % of Mean t — test .
Wi wnauat (1 — tailed)

N 23 30 24 24.17 276 80.58 0.30 0.3826
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Table 6

The table shows the assessment of satisfaction with the integrated science and technology learning activity
using augmented reality to promote scientific concepts about the transmission of genetic traits in living
organisms for 5th-grade students
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