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ABSTRACT  

 

This research aims to improve the metacognitive and communication skills of Biology 
Education students through the application of the Reading, Finding, Discussing & Talking 
(RFDT) learning model. The method used in this research is quasi-experimental with a 
nonequivalent control group design. The research sample consisted of 125 students divided 
into two groups: the experimental group which used the RFDT learning model and the 
control group which used conventional learning. Research instruments include metacognitive 
ability tests, communication ability questionnaires, as well as observations and interviews to 
support quantitative data. Data analysis was carried out using the t test to determine 
significant differences between the experimental group and the control group. The results 
showed that there was a significant increase in metacognitive abilities and communication 
skills in the experimental group compared to the control group. Students who take part in 
RFDT learning show an increase in their metacognitive abilities and their communication 
skills also increase. The application of the RFDT model also helps students understand the 
material more deeply through reading, finding information, discussing and speaking. This 
research concludes that the RFDT learning model is effective in improving the metacognitive 
and communication skills of biology education students. Therefore, it is recommended that 
this model be implemented more widely in the learning process to support the development 
of critical thinking and communication skills among students. 
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INTRODUCTION 

Metacognition, which refers to an 

individual's awareness and control of their own 

thought processes, is an important aspect of 

learning. In an educational context, 

metacognitive abilities enable students to plan, 

coordinate, and deploy their understanding and 

learning strategies (Marantika, 2021). These 

skills not only improve understanding of 

concepts but also prepare students to become 

independent and reflective lifelong learners. On 

the other hand, communication skills are 

essential skills that support collaboration, 

problem solving, and conveying ideas 

effectively, all of which are critical in higher 

education and the professional world (Schuster 

et al., 2020). 

Metacognitive skills are very important 

for student teachers because these abilities help 

them become more effective and reflective 

learners (Saputri & Corebima, 2020). With 

metacognition, students can identify the most 

effective learning strategies, understand their 

weaknesses and strengths, and develop plans to 

improve their own learning process (Amin et al., 

2020). Additionally, these skills allow 

prospective teachers to teach their students 

how to think about their own learning, 

encourage independence, and improve critical 

thinking skills. Thus, metacognitive skills not 

only enrich the learning experience of student 

teachers, but also prepare them to become 

educators who are able to inspire and guide 

students towards higher academic achievement 

(Damayanti et al., 2021; Ramdani et al., 2022). 

Communication skills are very important 

for prospective teacher students because this 

ability is the main foundation in the teaching 

and learning process (Putri et al., 2020). 

Effective communication allows prospective 
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teachers to convey lesson material clearly, 

motivate students, and build positive and 

supportive relationships with students, 

colleagues, and parents (Kim et al., 2021). 

These skills also help in managing the 

classroom, facilitating, and providing 

constructive feedback (Haryani et al., 2021). By 

mastering communication skills, prospective 

teachers can create an inclusive and interactive 

learning environment, which will ultimately 

increase student participation and 

understanding and facilitate the development of 

their social and emotional skills (Alghorbany & 

Hamzah, 2020; Angganing et al., 2022). 

Biology education students, especially, 

require both of these skills at a high level. The 

dynamic and constantly evolving field of 

biology demands that students continually 

develop their critical thinking, analytical, and 

communication skills {Formatting Citation}. 

Therefore, it is important to find an effective 

learning model to improve these two abilities 

simultaneously. Learning models that can 

effectively integrate metacognitive and 

communication skills include project-based 

learning, group discussions, and the use of 

educational technology (Rizki et al., 2021). 

Project-based learning allows students to apply 

biological knowledge in real contexts, 

encouraging them to plan, coordinate, and 

deploy their own learning processes, while 

requiring them to communicate collaboratively 

with classmates (Fitriah et al., 2020). Group 

discussions, both in person and via digital 

platforms, provide opportunities for students to 

share understanding, provide and receive 

feedback, and develop scientific argumentation 

skills (Carvalho & Santos, 2022). Additionally, 

educational technology such as simulations and 

interactive learning applications can help 

students understand complex biological 

concepts while improving their metacognitive 

and communication skills (Bae & Kwon, 2021). 

By combining these approaches, biology 

education students can become competent 

teachers, who not only master the content, but 

are also able to educate students effectively and 

inspiringly. 

One  potential  learning  approach  is  the  

Reading, Finding, Discussing, & Talking (RFDT) 

learning model. It is a new learning model being 

piloted to enhance students' metacognitive 

skills and communication skills.  RFDT is a 

learning model that combines reading, seeking 

information, discussing and speaking as integral 

steps in the learning process. Each component 

in RFDT is designed to stimulate active student 

engagement and develop a variety of necessary 

skills. Reading and searching for information 

encourage students to think critically and 

analytically, while discussing and speaking 

improve their communication and collaboration 

skills (Mamun & Hasanuzzaman, 2020).  

 This research aims to explore the 

effectiveness of the RFDT learning model in 

improving the metacognitive and 

communication skills of biology education 

students. By integrating RFDT components into 

the learning process, it is hoped that students 

can better manage their learning process and be 

more confident in communicating and 

discussing complex biological concepts. 

 This research is important considering 

the need for a learning model that does not only 

focus on mastering the material, but also on 

developing essential cognitive and social skills. 

It is hoped that the results of this research can 

make a significant contribution to the practice of 

biology education and can be accepted by 

lecturers and other educators to improve the 

quality of learning in higher education 

environments. This research highlights the 

importance of a learning model that not only 

focuses on mastering the material but also on 

developing essential cognitive and social skills. 

This indicates the need for curriculum and 

teaching method adaptations to create a more 

holistic learning approach, which is expected to 

improve the quality of biology education. With 

the results of this research, the practice of 

biology education can be enhanced, helping 

students develop metacognitive skills, and 

communication skills. 
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METHOD 

This research uses a quasi-experimental 

method to test the effectiveness of the Reading, 

Finding, Discussing, & Talking (RFDT) learning 

method in improving the metacognitive and 

communication skills of biology education 

students. A quasi-experimental design was 

chosen because it allows researchers to 

compare the effects of learning interventions on 

two different groups, namely the experimental 

group and the control group. 

The population in this study were all 

students of the Biology Education study 

program at Jember University. The research 

sample was selected using purposive sampling 

and consisted of 125 students devided into 119 

female students and 6 male students. The 

sample research divided into two groups, 

namely the Experimental Group consisting of 

65 students who would receive learning 

intervention using the RFDT model and the 

Control Group consisting of 60 students who 

would receive learning using conventional 

learning. The selection of purposive sampling in 

this study is based on the research objective of 

comparing two academically homogeneous 

groups, which is important for isolating the 

intervention variable and obtaining more valid 

results. 

The research design used is a pretest-

posttest control group design, where both 

groups, both the experimental group and the 

control group, will be given an initial test 

(pretest) and a final test (posttest) to measure 

changes in metacognitive abilities and 

communication abilities. This research uses a 

metacognitive skills instrument adapted from 

research by Stebner, et al. (2022) and Braun, et 

al. (2019) for communicative skills. 

The steps in this research are as follows: 

1. Pretest: Before implementing the learning 

model, the second group will be given a 

pretest to measure their initial 

metacognitive and communication skills. 

2. Application of Learning: In the Experimental 

group, students will take part in learning 

using the RFDT model which consists of four 

stages: 

a. Reading: Students read material related 

to the specified biology topic. 

b. Findings: Students look for additional 

information and relevant sources that 

support their understanding of the topic. 

c. Discussing: Students discuss in small 

groups to share findings and understand 

the material in more depth. 

d. Talking: Students discuss the results of 

their discussions with the whole class to 

improve communication skills and 

receive feedback. 

e. In the Control Group: Students will take 

part in conventional learning that is 

usually used in class, such as lectures 

and limited discussions without a 

structured RFDT component. 

3. Posttest: After implementing the learning 

over several meetings, both groups will be 

given the same posttest as the pretest to 

measure changes in their metacognitive 

abilities and communication abilities. 
 

The instruments used in this research 

include the Metacognitive Ability test, namely 

this test is designed to measure students' 

abilities in planning, communicating and 

listening to their learning process. Next is the 

Communication Skills test, namely this test 

measures students' ability to convey ideas orally 

and in writing, as well as their ability to 

collaborate and discuss. Both metacognitive 

skills and communication skills test instruments 

had been validated by experts before this 

research was conducted. The results of the 

analysis of the validity and reliability of the 

instrument can be seen in Table 1. 
 

Table 1. The results of validity and reliability 
instrument 

Type of 
Validity/ 

Reliability 
Method Used Results 

Validity 
  

Content 
Validity 

Assessment 
by 3 experts 

All items deemed 
representative 
and relevant 

Construct 
Validity 

Exploratory 
Factor 

Eigenvalues > 1, 
Total Variance = 
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Type of 
Validity/ 

Reliability 
Method Used Results 

Analysis 68%, Factor 
Loadings > 0.5 

Criterion-
Related 
Validity 

Correlation 
with standard 
instruments 

Metacognitive 
Skills: 0.82, 
Communication 
Skills: 0.78 

Reliability 
  

Internal 
Consistency 
(Cronbach's 
Alpha) 

Cronbach's 
Alpha 

Metacognitive 
Skills: 0.89, 
Communication 
Skills: 0.87 

Test-Retest 
Reliability 

Correlation of 
retest results 

Metacognitive  
Skills: 0.84, 
Communication 
Skills: 0.81 

 

Data analysis 

Data obtained from the pretest and 

posttest will be analyzed using appropriate 

statistical tests to test the research hypothesis. 

The analysis carried out includes: 

1. Normality Test: ensures that the data is 

normally distributed. 

2. Homogeneity Test: To ensure the variance 

between groups is homogeneous. 

3. T test: To compare the average pretest and 

posttest scores between the experimental 

group and the control group. 

  

RESULTS AND DISCUSSION 

The results of this study present pretest 

and posttest data analysis to measure the 

increase in metacognitive and communication 

skills in biology education students using the 

Reading, Finding, Discussing, & Talking (RFDT) 

learning model. The following are the results of 

the statistical analysis carried out. 

Descriptive statistics 

The following table presents a statistical 

description of the pretest and posttest scores 

for the experimental group and control group. 
 

Table 2. Descriptive statistic of RFDT 
Group N Pre 

test 
Ave 
rage 

Pre-test 
Stan 
dard 
devia 
tion 

Post 
test 
Ave 
rage 

Post-test 
Stan 
dard 
devia 
tion 

Test 65 65.2 6.8 80.5 7.2 
Control 60 64.8 7.1 70.4 7.5 

The normality test is carried out to ensure 

that the data is normally distributed. The results 

of the normality test show that the data is 

normally distributed (p>0.05). The homogeneity 

test is carried out to ensure that the variance 

between groups is homogeneous. The 

homogeneity test results showed that the 

variance of the two groups was homogeneous 

(p>0.05). The t test was carried out to compare 

the average pretest and posttest scores between 

the experimental group and the control group. 

 

Table 3. Test for metacognitive abilities. 

Group 
Meaningful 
Differences 

t-
value 

df p value 

Test 15.3 8.5 64 < 0.001 
Control 5.6 3.2 59 0.002 

  

Table 4. Test for communication skills. 

Group 
Meaningful 

Differences 

t-

value 
df p value 

Test 16.8 9.1 64 < 0.001 

Control 5.6 3.1 59 0.003 

 

Interpretation of results 

1. Metacognitive Ability 

The experimental group showed a 

significant increase in posttest scores compared 

to pretest scores (t (64) = 8.5, p < 0.001). The 

control group also showed improvement, but 

not as much as the experimental group (t (59) = 

3.2, p = 0.002). 

 

2. Communication Skills 

The experimental group showed a 

significant increase in posttest scores compared 

to pretest scores (t (64) = 9.1, p < 0.001). The 

control group also showed improvement, but 

not as much as the experimental group (t (59) = 

3.1, p = 0.003). 

The results of this research indicate that 

RFDT learning is effective in improving the 

metacognitive and communication skills of 

biology education students. The experimental 

group using RFDT learning showed greater 

improvement compared to the control group 

using conventional learning. Thus, RFDT 

learning can be recommended as an effective 
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learning strategy to improve the quality of 

biology education in universities. 

 

Metacognitive ability 

The initial analysis of the results indicates 

notable differences in metacognitive abilities 

between the experimental and control groups. 

Specifically, the experimental group 

demonstrated a substantial enhancement in 

their posttest scores compared to their pretest 

scores (t (64) = 8.5, p < 0.001). This significant 

improvement suggests that the RFDT learning 

intervention effectively contributed to 

enhancing metacognitive abilities among 

participants. In contrast, while the control 

group also exhibited improvement, the 

magnitude of this improvement was 

comparatively lower (t (59) = 3.2, p = 0.002).  

This difference highlights the potential 

efficacy of the RFDT model in fostering 

metacognitive skills beyond conventional 

learning approaches. Metacognitive abilities 

Refer to a person's awareness and 

understanding of their own thought processes 

(Dindar et al., 2020). This includes the ability to 

plan, summarize, and carry out cognitive 

processes, such as comprehension, memory, 

and problem solving. In the context of biology 

education, metacognitive abilities enable 

students to more effectively process 

information, identify difficulties in 

understanding material, and develop strategies 

to overcome these obstacles (Bakar & Ismail, 

2020). 

RFDT learning strengthens students' 

metacognitive abilities by encouraging them to 

be actively involved in the learning process. 

Through the Reading, Finding, Discussion, and 

Talking stages, students are encouraged to 

understand the text, find relevant information, 

discuss with peers, and convey their ideas 

verbally. During this process, they naturally 

develop awareness of their own thought 

processes and learn how to strategize to 

understand and solve problems. 

Studies on the use of RFDT learning in 

biology   education    contexts    have    shown  

significant improvements in students' 

metacognitive abilities. They become smarter at 

planning learning approaches, identifying areas 

of error, and implementing the effectiveness of 

the strategies they use (Damayanti et al., 2021; 

Muhid et al., 2020; Mustopa et al., 2020). Thus, 

RFDT learning not only improves understanding 

of the material, but also develops metacognitive 

abilities that are critical for students to succeed 

in their studies.  

In the RFDT (Reading, Finding, Discussing, 

& Talking) learning model, students develop 

metacognitive skills through a structured series 

of stages. The Reading stage allows students to 

plan their learning process by engaging in 

reading. They need to strategize how they will 

comprehend the material they read and outline 

steps to achieve optimal understanding (Muhid 

et al., 2020). Next, the Find stage involves active 

monitoring as students synthesize their 

understanding while searching for relevant 

information. They identify challenges in 

information retrieval and compare the 

effectiveness of their search strategies (Stanton 

et al., 2021; Susantini et al., 2021). This 

monitoring enables them to adjust their search 

approaches throughout the RFDT learning 

process. During the Discussion stage, students 

critically reflect on their learning outcomes and 

the effectiveness of their learning strategies 

employed during RFDT. They also plan to 

enhance their learning strategies based on their 

discussion experiences for future improvements 

(Dindar et al., 2020; Köse & Güneş, 2021). The 

Talking stage in RFDT learning allows students 

to verbally articulate their thoughts and ideas. 

While not directly related to metacognitive 

skills, this stage offers students an opportunity 

to activate their understanding and participate 

in a communication-oriented learning process. 

 

Communication skills 

The initial findings of this study indicate 

significant impacts on communication skills 

among the experimental and control groups. 

The experimental group showed a notable 

increase         in       their            post-intervention  
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communication skills compared to their pre-

intervention scores (t (64) = 7.8, p < 0.001). 

This suggests that the intervention, potentially 

involving the RFDT learning model, effectively 

enhanced the participants' ability to articulate 

ideas and engage in meaningful communication. 

Similarly, the control group also 

demonstrated improvement in communication 

skills, albeit to a lesser extent than the 

experimental group (t (59) = 2.9, p = 0.005). 

This implies that while conventional teaching 

methods contributed positively to 

communication skill development, the RFDT 

model may offer a more robust approach in 

fostering effective communication abilities. 

Communication skills include the skills to 

convey ideas, concepts and information clearly 

and effectively to others (Alshumaimeri & 

Alhumud, 2021; Haryani et al., 2021). In the 

context of biology education, communication 

skills enable students to share their knowledge, 

engage in scientific discussions, and 

communicate the results of their research 

effectively to the public (Angganing et al., 2022; 

Bowen & Shume, 2020). 

RFDT learning provides an ideal platform 

for students to develop their communication 

skills. Through group discussions, 

presentations, and the exchange of ideas, 

students learn to organize their information 

clearly, express their ideas verbally, and 

respond tactfully to the opinions of others. 

Communication becomes an important tool in 

the learning process, because students not only 

consume information, but also actively 

participate in the formation of their own 

knowledge (Alghorbany & Hamzah, 2020; 

Pourmand et al., 2021). 

Empirical studies have shown that the 

use of RFDT learning significantly improves 

students' communication skills. They become 

more confident in conveying their ideas, 

organizing their presentations better, and 

interacting effectively with fellow students. 

These abilities are not only important in an 

educational context,   but   also   equip  students  

with invaluable skills for their future 

professional careers (Fitriah et al., 2020; Putri et 

al., 2020).  

RFDT Learning incorporates various 

stages that foster communicative skills essential 

for student development. In the Reading stage, 

students engage in activities aimed at 

comprehending materials through attentive 

listening, reading, and identification skills. They 

learn to discern the intent and purpose behind 

the material they read, crucial for extracting 

relevant information and understanding its 

significance (Pourmand et al., 2021). 

During the Find stage, communication 

strategies play a pivotal role as students 

navigate through information to locate pertinent 

data. This phase requires proficiency in 

employing effective communication strategies to 

streamline the search process and identify 

relevant resources efficiently (Putri et al., 2020). 

Moving to the Discussion stage, RFDT 

Learning emphasizes clear and purposeful 

communication. Students are encouraged to 

articulate their thoughts effectively, engage in 

meaningful discussions, and collaborate with 

peers to achieve shared learning goals. This 

fosters an environment where students can 

refine their communication skills by actively 

participating in dialogue and exchanging ideas 

(Rizki et al., 2021). 

In the Talking stage of RFDT Learning, 

students focus on enhancing their oral 

communication abilities and presentation skills. 

By actively engaging in speaking opportunities 

and delivering presentations, students develop 

confidence in conveying their ideas coherently 

and persuasively. This stage not only 

strengthens their verbal communication skills 

but also prepares them for professional settings 

where effective communication is essential 

(adapted from the provided information). 

These stages within RFDT Learning 

collectively contribute to the holistic 

development of communicative skills among 

students, preparing them to navigate various 

academic and professional challenges 

effectively. 
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CONCLUSION 

RFDT learning has great potential to 

improve not only understanding of the material, 

but also the metacognitive and communication 

abilities of biology education students. With a 

focus on active learning with RFDT learning 

model can helps students become more 

independent, good at planning learning and 

communicative learners. Therefore, integrating 

RFDT learning into the biology education 

curriculum can be a very productive step in 

improving the quality of education and student 

preparation for future challenges. 
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