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Abstract-The students’ low memory toward the learning materials is a problem often encountered by
teachers. Low retention is also seen in biology learning in senior high schools in Parepare, Indonesia. The
empowerment of students’ retention is essential to help the information processing and to build meaningful
knowledge of students. This is a quasi experimental research designed to compare the effects of PQ4R(Preview,
Question, Read, Reflect, Recite, Review), TPS (Think, Pair, Share), PQ4R-TPS,and conventional learning on
the retention of class X students of senior high schools at the first semester in 2013. The design of this research
was pretest-posttest Nonequivalent control group design. The samples of this research were 240 students of
class X senior high schools in Parepare, selected by using random.The retention tests were conducted two weeks
after the posttest. Data were analyzed using descriptive and inferential statistics analysis of covariate
(ANCOVA) with SPSS ver.18.The results of this research showed that the implementation of PQ4R-TPS had a
contribution in empowering students’ retention higher than the PQ4R, TPS, and conventional learning
did. PQ4R and TPS learning strategies showed the same contribution.This study provides information on how
the potential of learning strategies combined PQ4R-TPS in the empowerment of students’ retention in high
school biology learning in Parepare, Indonesia.
Keywords: biology learning in high school, retention, PQ4R-TPS learning.

Introduction
Background
One of the problems often faced by teachers in the learning process is the students’ low retention of knowledge.
A good retention can help the effectiveness of the learning process. Several research findings have shown the
low levels of students’ retention as reported by Vadivelu (2008) that the students’ ability to recall and apply
basic information is not good. Jones, et al. (2015), also reported a low level of basic concept retention of biology
at pre-university students in UK. Similarly, Duyilemi and Bolajoko (2014) stated that more than a decade, the
biology learning showed poor results related to the implementation of ineffective learning strategies, so that it
has not been adequate to improve the students’ achievement and retention.
Ekonyngtyas (2014) also said that, one of the problems often faced by teachers in Indonesia is the students’ low
retention of the learning materials. She reported too that there was alack of the empowerment of students’
retention, so that students easily forgetted the concepts that have beenlearned earlier. Similarly Ramdiah (2013)
reported that there has not been any empowerment of retention in biology learning in senior high schools in
Banjarmasin, Indonesia. Marthaliakirana (2014) also reported that teachers werefaced with the problems of the
students’ low learning results.Based on those research reports the empowerment of retention needs to be done.
Student’s low retention was also seen in the results of a survey onbiology learning of senior high schoolsin
Parepare, Indonesia in 2013. The percentage of the teachers’ knowledge about students’ retention is still
low. Similarly, in terms of the measurement of retention, it has not been specifically conducted through tests.
Retention plays an important role in students’ learning process. Retention is the ability to remember the learning
materials within a certain period of time (Anderson &Krathwohl, 2001). Good memory is a need for every
student to learn optimally, where the process cannot be separated from the activities of remembering or the
ability to use the memory (Dahar, 1989; Tapilouw, 2008). According toCrosling (2009), retention can be
improved by engaging the students actively in the learning process. Similarly, according to Alison (1999) the
learning strategies engagingthe students actively will contribute to their retention.
The empowerment of retention in learning can be done by using the appropriate learning strategies. Nurochma,
et al., (2011), stated that one of the factors having an important role in learning is the use of appropriate learning
strategies. Research result related to the retention empowerment by using learning strategieswas reportedby
Zahri (2010) revealing that the concept gaining and retention wereaffected by learning strategies. Similarly,
Tapillow (2008), Warouw (2009), Muhiddin (2012), and Ramdiah and Corebima (2014), said that retention was
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affected by learning strategies.
Several researches in other countries have revealed various learning methods that are used to improve students’
retention. Those researches demonstrate the importance of measuring retention as a part of improving students’
achievement. Research by O'Day (2007) on the provision of animation in learning made the long-term memory
retention greater. Mboto, et al. (2011) also claimed that the improvised material had an effect on the
improvement of students’ retention providing concrete experiences needed to develop students’ intelligence.
The research findings by Auwal (2013) revealed that demonstration method had higher effect on the
improvement of retention than the discussion method on Agriculture vocational students in Bauchi, Nigeria.
The implementation of cooperative learning strategies is also able to improve students’ retention, in addition to
the implementation of various methods such as has been previously reported. Chianson, et al. (2010) asserted
that students who were taught by using cooperative learning strategy were capable of maintaining the concept of
Geometry Circle better than those taught by using conventional learning. Tanel & Erol (2008) reported on the
effectiveness of jigsaw learning strategy that can maintain 98% of students’ retention compared to the
conventional learning in a Physics class at the University in Turkey. Sahin (2010) also showed that students in
jigsaw groups have higher retention than those in the control group.
PQ4R learning strategy has the potential in empowering retention. PQ4R strategy is one of elaboration strategies
that can helpto transfer new information from short-term memory into long-term memory by creating links and
connections between the new information and the prior information (Nur, 2000). Similarly, Bibi and Manzoor
(2011) stated that this PQ4R strategy was one of the strategies that have proven useful for in-depth
understanding and reconstructive learning. PQ4R learning strategy encouragesgood reading activities and helps
students toestablish a comprehensive understanding.Comprehensive understanding will last longer in the brain
rather than just the ability to remember facts (Wahyuningsih, 2012).
In addition to PQ4R learning strategy, TPS consists of three (3) stages, namely thinking, pairing, and sharing
(Kennedy, 2007). The TPS strategy requires all students in the class to practice writing, thinking, listening, and
speaking skills (Allen and Tanner, 2002; Ibe, 2009).TPS strategy gives the students the chance to traintheir
thinking ability and ultimately gives meaningful knowledge in their long term memory or retention (Widodo,
2011).
Corebimaand Idrus (2006), Miranda (2010), Ofodu and Lawal (2011), Sarti (2012), and Sukmawati, et
al. (2016) revealed that the TPS learning strategy has the potential to empower students’ retention. The goal of
TPS learning strategy is to provide the time for the students to improve the quality of their responses; students
become more active in thinking about the concepts presented in the learning activities.
Based on the potential of PQ4R and TPS learning strategies, the potential of the two learning strategies can be
maximized by integrating TPSstrategy into PQ4R strategy. The integration of PQ4R and TPS learning
strategies, called as PQ4R-TPS strategy, is possible to be implemented in learning.
The six steps of PQ4R strategy are integrated into the thinkstage ofTPS strategy. Each stage of PQ4R learning
strategy can help students to effectively memorize information from readings, activate prior knowledge, and
start the process of making the connections between new knowledge and prior knowledge (Anderson, 1987).
Then, the Pair and Sharestages of the TPS strategy can maximize the potential of PQ4R strategy in empowering
retention through the thinking process, participation and cooperation among students. According to Lord (2001),
the cooperation among students in the learning process gives a positive effect on students’ retention.
There have been many researches related to the implementation of several learning strategies on students’
retention, but there has not been any research investigating the implementation of the combination of PQ4RTPS in empowering students’ retention. The main objective of this research was to compare the effect of PQ4R
(Preview,Question, Read, Reflect, Recite, Review),TPS (Think Pair Share),PQ4R-TPS (Preview,Question,
Read, Reflect, Recite, Review-Think, Pair, Share) learning strategies and conventional learning on the retention
of Class X students in the first semester in senior high school in Parepare, Indonesia in 2013.
Methodology
General Background of Research
This is a quasi-experimental research aimed at comparing the retention of students in the first semester of Class X of senior
high schools inParepare, Indonesia in 2014, by using PQ4R-TPS learning strategy, PQ4R strategy, TPS strategy, and
conventional learning. This research used Pretest-posttest Nonequivalent Control Group Design. This research used four
biology classes, and ineach class one particular learningwas implemented.
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Sample of Research
The samples of this research were students having homogeneous academic ability based on the placement
test.The samples of this research consisted of 240 students of class X senior highs schools in Parepare,
Indonesia. The class samples were determined by using random sampling technique.
Instrument And Procedures
The instruments of the placement testwere previously validated by experts and empirical validation on Senior
high school students class XI with the assumption that they already had learned the learning materials.
The data of the placement test were analyzed by analysis of variance (ANOVA) using SPSS ver. 18.The result
of this analysis showed that all classes were equal (p> 0.05). The students’ retention was measured by using
an essay test developed by the researcher. Before used, the test instrumentswere validated by experts and
empirically validated.Expert validation consisted of content and construct validity. Content validity is the
accuracy of an instrument (content of the instruments), estimated in accordance with the curriculum. Construct
validity refers to the appropriateness of the results of the measuring instrument with the ability to be measured.
Empirically validated was conducted by trying out the instruments to 40 students of class XI of senior high
school in Parepare, Indonesia. The try out was carried out to determine the validity and reliability of the
instruments. Reliability of the essay test was also examined. Reliability refers to the degree of test scores, which
are free from measurement error or an index that indicates the extent to which a measuring instrument
trustworthy or reliable. The instruments of research were valid and reliable. Before and after the treatment, the
students were given the essay test (pretest andposttest).
The retention test was conducted 2 (two weeks) after the posttest (Hicks, et al., 2000; Mboto, et al., 2011;
Duyilemi and Bolajoko, 2014). The measurement of the retention, 2 (two) weeks after post-test, was based on
the memory retention from time to time. In this case, the memory retention will decrease because retention is
basically a forgetting logarithm with rapid initial phase, then gradually becomes slower. In this connection, if
the students do not learn, most of them would only remember 25% of the information learned after a week and
only 21% of information after 2 to 4 weeks (O’Day,2007).The procedure of the implementation of the learning
strategy in this research is shown in Table 1.
Table 1
The Quasi Experimental Research Design

Pretest
T1
T3
T5
T7

Group
X1
X2
X3
X4

Postest
T2
T4
T6
T8

Note,
T 1, T 3, T 5 and T 7: Pretest
T 2, T 4, T 6 and T 8: Posttest
X 1: PQ4R strategy
X 2: TPS strategy
X 3: PQ4R-TPS strategy
X 4: Conventional Learning

Data Analysis
The hypothesis testing began with the prerequisite testing to know if the data distribution was normal and
homogeny. Data were analyzed using descriptive and inferential statisticsanalysis of covariate (ANCOVA).
Data were analyzed with SPSS ver. 18.
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FINDINGS
Result of Research
The summary ofthe Ancovaresults related tothe students’ retention is shown in Table 2, and the summary of the
post hoc test is shown in Table 3.
Table 2
Summary of Ancova Test on Students’ Retention
Dependent Variable:Retention
Type III Sum of
Source
Squares
Corrected Model
Intercept
Posttest
Learning

Df
a

45080.970
295.801
21722.231
546.692

Mean Square
4
1
1
3

11270.243
295.801
21722.231
182.231

Error
5471.219
151
Total
534814.712
156
Corrected Total
50552.189
155
a. R Squared = .892 (Adjusted R Squared = .889)

36.233

F

Sig.

311.047
8.164
599.511
5.029

<.001
0.005
<.001
0.002

Table 3
Summary of the Post Hoc AnalysisRelated tothe Effect of Learnings on Retention
LEARNING
1=CONV
3=TPS
2=PQ4R
4=PQ4RTPS

POSTTEST

RETENTION

REDUCTION

RETCOR

50,77
72,62
74,21
78,20

35,74
59,62
61,23
67,37

-15,03
-13,00
-12,98
-10,83

49,58
56,66
57,04
60,11

LSD
Notation
A
B
B
C

The results of ancovaon students’ retention showthat learning strategies have an effect on students’ retention (p
<sig. 0.05). The results of LSD test show that the corrected mean score of the retention of the students who learn
by using the combination strategy of PQ4R-TPS is significantly higher than that ofPQ4R learning strategy,TPS
learning strategy and conventional learning. Futhermore, student retention ofPQ4R learning strategy isnot
significantly different fromthat ofTPS learning strategy.

Discussion
The findings of this researchreveal that the implementation of the combination strategy PQ4R-TPS has a bigger
contribution in empowering students’ retention than the implementation of PQ4Rand TPS learning strategies,as
well asconventional learning. The combination strategy of PQ4R-TPS is a strategy that involves studentcentered activities completely and independently. According toCrosling(2009) andSeng(2014), students’
retention can be improved by student-centered active learning, which can increase students’ learning motivation,
better retention, deeper understanding and a more positive attitude toward the subject being taught.
The combination strategy of PQ4R-TPS has the potential to empower students’ retention through its syntax. The
six stages of PQ4R strategyare preview, question, read, reflect, recite, and reviews, thatbecomes the stage
of think carried out independently by each student. At this stage each student reads repeatedly, makes the
answers and the summary of the questions. These activities encourage students to think and understand the
reading passage, so that the learning becomes meaningful (Eggen&Kauchak, 2012).According to Kemjika
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(2006), Wong (2009), and Kihlstrom(2011), the activities carried out repeatedly over a period of time in
learning encourage elaborative processing that increases retention.
In addition, according to Bernstein, et al. (2006), the procedure of PQ4R learning strategy makesthe students
learn and remember the learning material better, and saves a lot of time. Similarly, Onukwufor (2013) stated that
PQ4R strategy was a reading strategy that improved memory and gave long-term information retention. A
similar thing was also expressed by Sanacore (2000), PQ4R learning strategy assisted students in understanding,
concentrating, and retaining better. According to Ramdiah (2013), PQ4R learning strategy has a high potential
in improving students’ retention. The procedure of PQ4R learning strategy centers the students on organizing
meaningful information and engagesthe students in questioning skills and gives themthe opportunity to review
information obtained (Slavin, 2008).
The stage of pairing at the TPS learning strategymakes the students active in learning. According to Lord
(2001), the students who cooperate with each other in the learning process will become more active and positive
in improving their retention. Ofodu and Lawal (2011) reported that TPS strategy had a significant effect on
students’ performance. Similarly, Ibe (2009) revealed that TPS strategyengaged the students to think
independently, to discuss ideas with their partners and to share the ideas with the whole class. Conversely,if the
implemented learning strategy is unable to activate the students, it can decrease students’ attention and reduce
their knowledge retention (Auwal, 2013).
The stage of sharing to all classmates in TPSlearning strategy trainsthe students to discuss their ideas,
increasestheir knowledge and understanding, corrects misunderstanding and retains information that has been
obtained. According to Bernstein, et al. (2006), a practice activity is a process of transferring information in
short-term memory into long-term memory.This activity makes the students think about the information
repeatedly. According to Coleman, et al. (1997), the activity of giving an explanation done bythe students in
Biology learning has the most significant effect on their learning.
Biology learning requires the appropriate strategy in order to develop students' learning activities and to achieve
the learning objectives. The combination strategy of PQ4R-TPS is potential in developing students' knowledge,
so that it can be stored in their long-term memory in a good retention.Palennari (2016) stated that the students
who have a goodlearning outcome will have a good retention as well because the studentshad the responsibility
tomaster the learning materials.Achor, et al. (2009) stated that teachers must develop a learning strategy that
would ensure the students’ active participation in addressing students’ low achievement. If teachers wish to help
students to build their analytical skills and synthesizing skills, applying concepts, learning to solve problems,
developing assessment, improving communication skills, and storing information, the teacher should use the
right learning strategy (Allen et al., 2007).
The researchfindingsshow that the combination
strategy of PQ4R-TPS is more potential
than PQ4Rand TPSlearning strategies, as well as conventional learning inempowering students’ retention of
biology learning in Senior high schools in Parepare. The combination strategy of PQ4R-TPS is more potential in
empowering students’ retention because of the integration of the six stages of the “PQ4R learning strategy” into
the “Think” stage of TPS learning strategy then continued with pairing and presentations to the whole
class. Tran (2014) found that instructed using cooperative learning achieved significantly higher scores on the
achievement and knowledge retention.
In addition, according to Hartley (2002), stated that elaborative learning in six steps of PQ4R provides repetition
and integration that increases the understanding necessary to form the structure of complex knowledge that will
be maintained for many years. These activities make the students totally and independently active, so that
theycan get information and store the information in their long-term memory. This allows the students to
maintain their retention, so it does not experience a big change in their retention.It was different with
conventional learning, where did not demand a lot of tasks and students’ involvement in the learning process.
Bahri and Corebima (2015) found that the students seem to get used to being on their 'comfort zone' with just
passively receiving an explanation from the teacher through conventional learning strategies. O'Day (2007) and
Young, et al. (2009) stated that the decline in retention was caused by the students’ lack of involvement, and
thus they became passive in class.

Conclusion
Based on the above discussion, the combination strategy of PQ4R-TPS has a higher potential on the
empowerment of students’ retention than the PQ4Rand TPSlearning strategies, as well as conventional
learning; the PQ4R and TPS learning strategies show the same potential. It is suggested that the biology teachers
of senior high schools implement the combination strategy of PQ4R-TPS as an alternative in empowering
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students’ retention. In addition, further researches are needed to reveal more about the potential of the
empowerment of students’ retention through a combination of PQ4R-TPS learning strategies in a time interval
of more than two weeks after the posttest.
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