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Abstract: The purpose of this study was to evaluate the pedagogical literacy skills of 
biology education students after studying lecture material from textbooks on biology 
teaching and learning strategies that have been developed based on the ADDIE 
model. This development research used 92 students of the Biology Education Study 
Program, FMIPA, State University of Medan as subjects, who were determined by 
random sampling technique. Pedagogic literacy is measured using an essay test to 
determine the ability of prospective teacher students according to developments in 
technology and communication. The data were analyzed by percentage technique. 
The results of the study found that students' pedagogic literacy abilities in preparing 
themselves for e-learning were included in the good category (82.45%), the use of 
digital learning in the very good category (91.84%), the learning components 
involved in online learning is included in the very good category (92.67%), and the 
use of authentic assessment is included in the good category (84.78%).  
 
Keywords: ADDIE Models; Pedagogic Literacy; Teaching and Learning Strategies in 
Biology. 

  

Introduction  
 

Pedagogical literacy competencies are currently 
increasingly being discussed among educators, along 
with developments in technology and communication in 
the world. Takda, et al (2022) stated that prospective 
biology teacher students need to prepare themselves 
with various abilities related to pedagogical 
competence, including preparing themselves to become 
future biology teachers. Nuruzzakiah, et al (2022) also 
stated that competitiveness creates an atmosphere and 
conditions for prospective biology teachers who need to 
equip themselves to be more professional. According to 
Suharyati, et al (2019) that the nation's competitiveness 
is in line with the need to increase teacher capabilities 
through digital literacy competencies. Krumsvik (2008) 
said that pedagogical literacy skills are really needed in 
the current digital era. 

Digital skills are very important to be mastered by 
teachers in the future. Kuncahyono & Putri (2020) stated 
that in addition to pedagogic competencies such as 
professional, personality and social skills, it is very 

necessary to develop literacy skills for prospective 
biology teachers at this time. Haryati (2020) added that 
the literacy skills that are urgently needed today to 
respond to the development of the industrial revolution 
4.0 are digital pedagogic literacy skills. Zakaria (2021) 
states that the literacy learning paradigm must be able to 
direct students to understand the values of pedagogical 
literacy. 

Why do biology teacher candidates need digital 
pedagogical literacy skills? This is in line with 
Sulistryarini's opinion (2022) that the digital era is an era 
in which all aspects of life, including the learning 
process, make more use of digital media. Nugraha (2016) 
states that the success of teachers in organizing 
education is influenced by their pedagogic literacy 
competencies. 

The pedagogical literacy skills of current students 
as future biology teacher candidates are faced with a 
learning process that uses the internet network. The 
learning process is known as an online learning system, 
and therefore the contents of the Biology Teaching and 
Learning Strategies lecture material need to be updated 
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with e-learning biology learning. Biology learning by e-
learning is in line with the opinion of Kaharuddin (2021) 
that learning with an e-learning system allows for the 
need for learning resources that refer to developments in 
information and communication technology. 

To acquire pedagogical literacy skills, prospective 
biology teacher students are equipped with learning 
resources in the form of Biology Teaching and Learning 
Strategies textbooks. This development research uses the 
ADDIE Model in the evaluation section related to how 
the abilities of biology education as future biology 
teacher candidates have their pedagogical literacy skills. 
This is what will be discussed in this article. 
 
Method  

 
The research steps were carried out based on the 

following workflow. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Stage of Research 
 

This development research was carried out in five 
stages, namely analysis, design, development, 
implementation, and evaluation. This article presents 
the results of the evaluation that was carried out in the 
learning process of the Biology Teaching and Learning 
Strategies course for 92 students of the Biology 
Education Study Program. The research sample was 
determined by random sampling technique. Data 
analysis was carried out qualitatively using the Miles 
and Huberman technique including three main steps, 

namely data collection, data reduction, and data 
presentation. This data analysis technique was chosen 
because it is able to accurately analyze research results 
to obtain accurate generalizations of the data. 

At this evaluation stage, a questionnaire was 
administered to obtain data about students' views of the 
contents of the book related to pedagogical literacy 
skills. The questionnaire contains 30 questions in which 
there are 18 positive statements and 12 negative 
statements. Before being used, the questionnaire was 
validated by construction and content validation to four 
experts in the field of biology education. To obtain data 
on students' pedagogical literacy abilities obtained by 
using a test, by giving essay questions as many as 7 
questions. The questions presented are in the form of 
students' analytical ability levels. 

The data from the questionnaire given to the 
respondents was analyzed to see the tendency of 
students' attitudes towards the developed textbooks. 
Furthermore, the scores obtained are averaged and 
given meaning to the categorization. While the test 
results were analyzed per item and determined the level 
of student ability from 0-100. Next, the data were 
analyzed using the percentage technique, and given the 
meaning of the categories.  
 
Result and Discussion 

 
The results of the analysis of the questionnaire 

distributed to respondents to obtain responses to the 
contents of the textbooks that have been developed and 
implemented are presented below. In connection with 
the responses of respondents about the teacher's 
pedagogical competence as shown in Table 1 below.  

 
Table 1. Textbook Contents Regarding Aspects of Teacher 
Pedagogical Competence 
Rated Aspect Score 

(%) 
Category 

Mastery of student characteristics 
and physical, moral, social, cultural, 
emotional, and intellectual aspects 

3.84 Very good 

Mastery of learning theory and 
principles of educational learning 

3.22 Good 

Able to develop a curriculum related to 
the field that is mastered 

2.88 Pretty 
good 

Organizing educational development 
activities 

2.96 Pretty 
good 

Utilizing information and 
communication technology for the 
benefit of organizing educational 
development activities 

3.16 Good 

Facilitating the development of the 
potential of students to actualize 
their various potentials. 

3.28 Good 

Communicate effectively, 
empathetically, and politely with 
students. 

3.55 Very good 

Analysis 
Analysis of learning media needs 

 

Design 
Learning media design based on competency 

achievements 

Development 
Implementation of making learning products 

achievements 

Implementation 
Product implementation in learning 

achievements 

Evaluation 
Overall evaluation of learning outcomes 
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Students' views on the contents of the Biology 
Teaching and Learning Strategy textbook related to the 
pedagogic literacy skills of prospective teacher students 
are shown in Table 2. 
 
Table 2. Student Views of Textbooks 
Rated Aspect Score 

(%) 
Category 

Can understand students more 
deeply 

3.74 Very good 

Doing lesson plans 3.62 Very good 
Carry out learning 3.04 Good 
Designing and evaluating learning 3.21 Good 
Develop students as the 
actualization of the various 
potentials of students 

2.88 Pretty Good 

 
Student responses related to the evaluation of the 

contents of the Biology Teaching and Learning Strategies 
textbook as shown in Table 3 below. 

 
Table 3. Student Responses 
Rated Aspect Score 

(%) 
Category 

Up-to-date content of textbooks 3.90 Very good 
The depth and breadth of the 
content of the book 

3.82 Very good 

Textbooks accommodate pedagogic 
literacy 

3.68 Very good 

Ease of understanding the contents 
of textbooks 

3.25 Good 

Generate learning motivation 3.12 Good 
 

Test results regarding students' abilities regarding 
pedagogic literacy are shown in Table 4 below. 

 
Table 4. Student Pedagogic Literacy Ability 
Rated Aspect Score 

(%) 
Category 

E-Learning aspect 82.45 Good 
Use of digital learning 91.84 Very Good 
Learning components in online 
learning 

92.67 Very Good 

Use of authentic assessments 84.78 Good 
 

The Biology Teaching and Learning Strategy 
textbook that was developed has the elements needed to 
prepare students to become future biology teacher 
candidates. Wahyu, et al (2023) also explained that it is 
very necessary to fulfill the components of mastering 
student characteristics from the physical, moral, social, 
cultural, emotional and intellectual aspects of students 
in textbooks. This is in line with the opinion of Sari, et al 
(2022) & Yamtinah, et al (2022) who state that 
pedagogical literacy abilities are in line with numerical 
literacy abilities and emotional abilities, this influences 
the formation of students' character at school. 

The material compiled in the Biology Teaching and 
Learning Strategy textbook needs to accommodate 

various aspects that can provide opportunities for 
students to be able to have pedagogic literacy skills. This 
is in line with the results of research conducted by 
Susanto, et al (2020) which stated that increasing 
pedagogic literacy skills would have an impact on 
improving the quality of learning. Cajkler (2016) adds 
that pedagogic literacy is an opportunity to improve the 
quality of the learning process. 

Therefore, the explanation of the requirements for 
becoming a teacher is from an expert and in accordance 
with the provisions. Warlinda, et al (2022) also conveyed 
the same thing that from the applicable laws and 
regulations above, it can be understood that teachers' 
pedagogical competence has a very important position. 
Dibyantini, et al (2023) also reported that the position of 
a teacher's pedagogical competence is one part of the 
requirements for someone to become a teacher. Fauziah 
& Sukmawati (2023) added that teachers are appointed 
as teacher-educators in formal education institutions 
(madrasah-schools). Oktariana, et al (2023) also reported 
that teachers' mastery of pedagogical competence has a 
very important position in realizing the main duties and 
functions of madrasah school teachers. Sukmawati & 
Zulherman (2023) added that if one of these conditions, 
especially pedagogical competence, is not met, the 
learning and education process at the madrasah will not 
be able to run well, so that the educational goals there 
will definitely not be achieved optimally. 

The students' views on the contents of the Biology 
Teaching and Learning Strategies textbook that have 
been developed are included in the positive category. 
Students can feel that the presence of these textbooks can 
improve pedagogic literacy skills. Shomedran (2020) 
states that in the learning process in the digital era, 
learning resources including textbooks need to contain 
expertise, skills related to the digital era, so that students 
are able to adapt to the times. Thus, the preparation of 
textbooks really needs to be adjusted to developments 
that occur, such as digitalization. 

Student understanding There are at least four 
things that teachers must understand from their 
students, namely the level of intelligence, creativity, 
physical disabilities and cognitive development. Suryati, 
et al (2021) also emphasized that in this case there is only 
one thing that needs to be added, namely "student 
understanding is one of the competencies that teachers 
must have. Nurliana & Sukmawati (2023) emphasized 
that there are at least four things that teachers must 
understand about their students, namely the level of 
intelligence, creativity, physicality, and growth and 
development of students, as well as the potential that 
students have. Dewitasari & Rusmini (2023) also 
emphasized that teachers are required to truly 
understand their students, so they can adapt to what the 
students need, and can adapt the material to be taught 
to the students' needs. 
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Student responses to the contents of the Biology 
Teaching and Learning Strategy textbook that were 
developed were very positive. The same thing was also 
stated by Setiawan, et al (2023) that textbooks need to 
accommodate various components that make textbooks 
suitable for consumption by students. Wumu & 
Buhungo (2023) reported the suitability of textbooks in 
terms of various aspects as an indicator of the success of 
this research and can be recommended as reading 
material for students. Anggraeni (2018) stated that 
having adequate learning resources will be able to 
improve students' pedagogical and literacy 
competencies to understand the material presented, 
especially now that textbooks are needed that can 
motivate and improve students' literacy skills. 

The professionalism of prospective biology 
teachers is faced with changes in advances in 
information technology and the development of 
students in the digital era. The results of this study 
indicate that the literacy skills of students in the Stregati 
Teaching and Learning Biology course are in the very 
good category. This really allows students to adapt 
towards digital changes in the learning process. This is 
in line with Suciati's opinion (2018) which states that the 
development of creativity and innovation in the learning 
process is in accordance with the demands of the digital 
era. Likewise, Jayawardana's opinion, (2017) which 
states that the era of digital biology learning requires 
material concepts that are also digital in innovating and 
creating students. 

One effort to understand the concept of curriculum 
and learning for prospective teachers is to use concept 
maps. The same thing was also stated by Kharolinasari, 
et al (2023) that concept maps were developed as a 
strategy to describe the position of curriculum and 
learning in increasing pedagogical literacy in the 
education system, so that the concepts of curriculum and 
learning are clearly illustrated for prospective teachers. 
Lestari, et al (2021) also emphasized that in carrying out 
learning activities the concept discovery process is very 
important, being able to master all the concepts that have 
been studied without a certain method is not an easy 
thing. One method that can be used to facilitate the 
discovery and rediscovery of concepts is to create links 
between one concept and another. Soraya, et al (2023) 
also report that the relationship between one concept 
and another is called a concept map. A concept map is a 
simple network of related elements regarding learning 
material. This network is formed based on concepts 
related to the material in question. 

The curriculum is a very important tool in ensuring 
the success of the educational process, especially 
increasing students' pedagogical literacy. This means 
that without a good and appropriate curriculum it will 
be difficult to achieve the desired educational goals and 
objectives. A similar thing was also stated by Fakhriyah, 

et al (2022) that the existence of the curriculum as a 
component of education is in a strategic position where 
its main role is as a guide in learning activities. 
Educational activities that are expected to run well must 
pay attention to the conditions of the curriculum, 
because the experience that will be given in class during 
the implementation of education will refer to the 
curriculum. Suhirman & Prayogi (2023) also report that 
the curriculum occupies a central position in the 
educational process. It seems that it is not an 
exaggeration to say that the educational process is 
controlled, regulated and assessed based on the criteria 
contained in the curriculum. Dewi, et al (2019) also 
emphasized that from several concepts stated above it 
can be concluded that the curriculum concept consists of 
three, namely curriculum as substance, curriculum as 
system, and curriculum as field of study. 

The first concept, curriculum as substance. Society 
views the curriculum as a plan of learning activities for 
students at school, or as a set of goals to be achieved. 
Imaduddin (2023) emphasized that the curriculum can 
also refer to a document that contains a formulation of 
objectives, teaching materials, teaching and learning 
activities, schedules and evaluations. Bahtiar, et al (2023) 
also emphasize that the curriculum can also be 
interpreted as a written document resulting from a joint 
agreement between curriculum makers, education 
policy holders and the community. Jufri, et al (2019) also 
report that the curriculum can also cover certain regions, 
schools, districts, provinces, or entire countries. 

Improving students' pedagogic literacy skills is 
closely related to learning resources as obtained in this 
study which shows that the use of Biology Teaching and 
Learning Strategies textbooks as a development result 
can improve students' pedagogic literacy skills. This is 
in line with Susanto's opinion (2018) which states that 
increasing pedagogic literacy skills is also influenced by 
interactions in the field of education. Likewise the 
opinion of Cremin, et al. (2021) which states that the 
view of pedagogic literacy skills is closely related to the 
existence of training and opportunities to use various 
learning resources. 

The current pedagogic literacy skills of prospective 
biology teacher students are very relevant to be 
strengthened when students are attending lectures. This 
is of course very good for producing qualified teacher 
candidates. In the future the profile of a competent 
biology teacher will not only master the subject matter, 
but also need to have skills in using online learning. 
Bernhardin, (2020) states that with this online learning 
system, teacher skills are needed in using devices that 
can be used to support the online learning process. 
Likewise Ucu's opinion (2018) that the existence of 
technology today strongly supports the e-learning 
process. Likewise the opinion of McDougal, et al (2019) 
which states that pedagogic literacy skills are currently 
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more emphasized on digital abilities. Simpson (2014) 
added that pedagogic literacy with e-learning uses 
digital platforms. 

 
Conclusion  
 

Based on the research that has been conducted, it 
can be concluded that students' pedagogic literacy 
abilities in preparing themselves for e-learning were 
included in the good category (82.45%), the use of digital 
learning in the very good category (91.84%), the learning 
components involved in online learning is included in 
the very good category (92.67%), and the use of authentic 
assessment is included in the good category (84.78%). 
These pedagogical literacy skills can support the 
adaptive and up-to-date skills of prospective Biology 
teacher students 
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