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Abstract

This research aims to examine the effect of students’ learning motivation to retention in biology 
learning. This research is included in quantitative research. The research sample was 56 students. To 
measure learning motivation, the ARCS (Attention, Relevance, Confidence and Satisfaction) motivation 
questionnaire was used which was adapted from Keller (2010) with a total of 36 statements. Retention was 
measured using an essay test which was carried out 2 weeks after the posttest. Student answers were then 
measured using Hart's (1994) rubric. A simple linear regression analysis was carried out to see the effect of 
students’ learning motivation toward retention. The results of data analysis show that there is a significant 
effect of students’ learning motivation toward the retention. Based on the regression results, it is known 
that the R value is 0.654, which indicates that there is a correlation in which a strong relationship between 
motivation and retention. Motivation has a contribution of 42.8% to retention and 57.2% is influenced by 
other factors. It can be concluded that learning motivation can encourage working memory performance 
so that the flow of information can be processed in the long-term memory.
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INTRODUCTION
Motivation is indicated by intensity, 

purpose, and persistence in efforts to 
achieve goals (Dai & Sternberg, 2004). 
According to Keller (2010), motivation 
determines a person's desires, work to 
be done, and commitment to what is to 
be done. Motivation is a psychology that 
awakens a student to initiate and persist 
in an action to achieve the desired goal 
(Aluja-Banet et al., 2017). Motivation is an 
element to react and fulfill learning needs 
(Gopalan et al., 2017).

Kim & Frick (2011) state that the 
main principle in efficient education is to 
encourage student motivation. Schunk 

et al. (2014) said that motivation can 
influence all phases of learning and 
performance. DePasque & Tricomi 
(2015) stated that motivation regulates 
neural responses to performance related 
to feedback, supporting learning and 
memory. Cognitive theory emphasizes 
that motivation can help direct attention 
and influence how information is 
processed (Schunk et al., 2014).

According to Di Serio et al. (2013), 
Thealls survey shows that there are six 
motivation factors, namely: inclusion, 
attitude, meaning, competence, leadership 
and satisfaction. Keller proposed four 
factors, namely: attention, relevance, 
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confidence, and satisfaction. According to 
Keller (2010), Attention is a process in an 
effort to generate attention and maintain 
students' attention during learning. Keller 
(2010) states that there are three indicators 
of attention, namely perceptual arousal, 
inquiry arousal and variability. Relevance 
is an activity that links learning with the 
needs of students, this aims to ensure that 
students have a positive attitude towards 
learning (Keller, 2010). Relevance has 
three indicators, namely, goal orientation, 
motive matching, and familiarity (Keller, 
2010).

Confidence is an activity to foster 
a sense of self-confidence in students, 
fostering confidence that students will 
be able to succeed in learning (Keller, 
2010). Confidence has three indicators, 
namely learning requirements, success 
opportunities, and personal control (Keller, 
2010). Satisfaction is an effort to generate a 
sense of satisfaction with learning (Keller, 
2010). Satisfaction has three indicators, 
namely natural consequences, positive 
consequences, and equity.

Retention is an important indicator 
of learning. The effectiveness of learning 
can be seen from the student's ability 
to process and store the information 
received within a certain period of time. 
According to Ekoningtyas (2013); Tamam 
& Corebima (2023), retention is closely 
related to students’ ability to store and 
reveal science concepts again within a 
certain time interval after participating in 
learning. Ausubel (2011) defines retention 
as the process of gaining actual meaning 
from the learning material presented. 

Retention or good memory is related to 
the ability to store information in memory, 
which is what every student needs for 
optimal learning. Memory is the sum total 
of what we remember, and gives us the 
ability to learn and adapt from previous 
experiences and build relationships 
(Zhang, 2019). Memory is the ability to 
encode, store, and then recall information 
and past experiences in the human brain 
(Preston & Wagner, 2007).

According to Alison (1999), Schunk 
et al. (2014), and Chang et al. (2012), 
there are three types of memory, namely 
sensory memory, short-term memory 
and long-term memory. Sensory memory 
functions to receive information input 
through the senses. Next, the information 
goes into short-term memory. Short-term 
memory is working memory that has a 
limited capacity to encode, retrieve, and 
practice information in a short period of 
time (Schunk et al., 2014; Chang et al., 
2012). Short-term memory then processes 
the information to be stored in long-term 
memory by rehearsing the information 
repeatedly or to retrieve information from 
long-term memory by recalling previous 
knowledge. Long-term memory is a store 
of extensive knowledge and records of 
previous events (Cowan, 2008; Tamam & 
Qomaria, 2023).

In fact, studies on Indonesian students' 
learning motivation show that students' 
motivation to study biology is still low 
(Chotimah, 2015). This low motivation is 
caused by several factors, including: 1) 
target achievement is limited to graduating 
and working so there is minimal desire to 
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achieve, 2) biology subjects are not subjects 
that are tested at the national level, and 
3) biology subjects are not productive 
subjects (Chotimah, 2015). Likewise 
studies on retention, the research results 
of Wicaksono (2011), Firdaus (2015), and 
Setiawati (2015) show that the level of 
learning retention is still low. The results 
of the PISA study (2018), the science 
learning outcomes of Indonesian students 
are still in the low performance quadrant. 
The survey results regarding science skills 
are linked to retention, because the tests in 
the survey were carried out suddenly in 
order to obtain real results.

Based on the background above, a 
study was carried out between motivation 
and retention in biology learning.The 
research aims to see the effect of motivation 
on retention in biology learning using 
Augmented reality-based learning media. 
It is hoped that the results of this research 
can make a significant contribution to 
the development of appropriate learning 
by encouraging learning motivation to 
empower retention. Apart from that, it can 
also provide useful information for the 
development of the education curriculum.

METHOD
This type of research is quantitative 

research. The research population was 
state high school students in Pamekasan. 
The research sample was chosen randomly 
and a sample of 56 students was obtained. 
Instrument to see retentionuse essay tests 
that are valid and reliable. The test is given 
two weeks after the posttest on learning 
results is given. The test is carried out 

for 90 minutes. The test results are then 
measured using Hart's rubric (1994) on 
a scale of 0-4. Motivation was measured 
using a modified questionnaire from ARCS 
(Keller, 2010) with 36 items using a scale of 
0-5. Motivation questionnaire instruments 
were given before and after biology 
learning using AR. The instruments used 
have gone through an expert validation 
process, empirical validation and are 
reliable. The reliability table can be seen 
below in table 1.

Tabel 1. Results of instrument reliability 
analysis

Items Cronbach 
Alpha

Note

Attention 0.722 Reliable
Relevance 0.781 Reliable
Confidence 0.802 Reliable
Satisfaction 0.705 Reliable

To know the effect of learning 
motivation toward retention used linear 
regression analysis. Analysis was carried 
out using SPP 25 for windows. Before the 
data was analyzed, the data met normality 
and data homogeneity (motivation was 
0.600 and retention was 0.887, reliable). To 
determine the strength of the relationship, 
the analysis results are then interpreted 
based on Table 2.

Tabel 2. Interpretation of Relationship 
Coefficients

Coefficient
Interval

Relationship
Level

0.000-0.199 Very low
0.200-0.399 Low
0.400-0.599 Currently
0.600-0.799 Strong
0,800-1,000 Very strong
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RESULT AND DISCUSSION
The research data consists of data 

on learning motivation (variable x) and 
student retention (variable y). The results 
of descriptive analysis show that the mean 
of motivation and retention data is 66.05 
and 66.85, the median of motivation and 
retention data is 63.85 and 66.30 with 
standard deviations of 7.79 and 10.80 
respectively (See Table 3).

Tabel 3. Descriptive analysis results
Motivation Retention

N 56 56
Mean 66.05 64.85
Median 63.85 66.30
Std. Deviation 7.79 10.08

A summary of the simple linear 
regression analysis between motivation 
and learning retention in biology learning 
is presented in Table 5 to Table 7. Based on 
the ANOVA summary results, it is known 
that the calculated F value is 38.121 with 
a significance value of 0.000 < α 0.05. This 
shows that there is a significant influence 
between learning motivation and retention 
in biology learning. 

Furthermore, it is also known that 
the regression coefficient is 0.833 and the 
constant is 10.479. The form of influence 
can be presented in the regression equation 
Y = 10.479+ 0.833X. The results of the data 
analysis also show that the R value is 
0.654, which means that motivation and 
retention have a strong influence. The 
R Square value is 0.117, this shows that 
motivation has a contribution of 42.8% to 
retention and 57.2% is influenced by other 
factors.

Data in table 4, table 5, and table 6 

shows the summary of ANOVA correlation 
between students’ learning motivation 
and retention.

Tabel 4. Correlation between student 
motivation and retention

Model Sum of 
Square

Df Mean 
Square

F Sig.

Regres-
sion

2187.205 1 2187.205 38.121 ,000

Residual 2926.17 51 57,376

Total 5113.382 52

Tabel 5. Correlation Regression 
Coefficient between student motivation 

and retention
Model Unstand-

ardized 
Coeffi-
cient

Stand-
ardized 
Coeffi-
cients

Q Sig.

B Std. 
Error

Beta

(Constan-
ta)

10,4 8,973 1,168 ,248

Motiva-
tion

,833 .135 ,654 6,174 ,000

Tabel 6. Summary of Linear Regression 
Results between Student Retention 

Motivation
Model R R 

Square
Adjust-
ed R 
Square

Std. Error 
of the 
Estimate

1 .654a ,428 ,417 7.57470

Based on the results of data analysis, it 
is known that there is significant effect of 
learning motivation toward the retention. 
The influence of motivation on biology 
learning outcomes is 42.8%. This finding is 
in line with the study of Murty & Dickerson 
(2016) which states that motivation has a 
significant effect on memory. Furthermore, 
Murty & Dickerson (2016) states that 
motivation is the core of human behavior. 
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Motivation influences the decisions made, 
the experiences sought, and will impact 
what we encode and remember.

This finding is also supported by 
findings of Duan, Fernández, van Dongen, 
& Kohn (2020) stated that motivation 
has a significant influence on improving 
memory performance. Motivation 
influences the use of appropriate cognitive 
strategies. Several study results show 
that achievement motivation is a variable 
that influences the performance of high 
achieving students, including working 
memory (Trigo et al., 2018). Furthermore, 
Wischgoll et al. (2019) also stated that 
the more complex the working memory 
task, the higher the level of motivation. 
Study by Wongupparaj et al. (2018) 
shows that motivation in general drives 
a person's mental performance. It was 
further stated that there was a significant 
positive relationship between the learning 
motivation and performance efficiency on 
working memory tasks.

Santrock (2011) states that motivation 
is a process that can provide enthusiasm, 
direction and persistence in a person's 
behavior. Thus, students who have high 
motivation will show active behavior 
in the learning process. According to 
Crosling, Heagney, & Thomas (2009), 
active involvement of students in the 
learning process will increase retention. 
Student involvement in the learning 
process causes students to be more able to 
comprehend biology subject matter more 
deeply.

Another factor is student attention 
during the learning process. Amin & 

Malik (2013) stated that attention is one of 
the factors that influences retention. Good 
attention will help students in the selection 
of information to be encoded in memory. 
Chun & Turk-Browne (2007) state that 
attention determines what will be encoded 
and adaptation helps improve memory 
encoding.Attention is a component of 
motivation (Keller, 2010).

CONCLUSION
Based on the research results, it can be 

concluded that there is the significant effect 
of students’ learning motivation toward 
the retention. This shows that motivation 
has an important role in working memory 
to encourage the information received 
to be processed into long-term memory. 
The implication of this research is that it 
is necessary for teachers to build students' 
learning motivation in biology learning 
so that the information received during 
learning can be included in long-term 
memory.
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