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Abstract: The aim of this study is to analyze the need for teaching materials in the Biology 
Learning Strategy course that are in accordance with the needs of lecturers and students to 
support learning in the modern era. The design of this research is exploratory research. The 
research subjects were ten lecturers in Biology Learning Strategy courses or similar courses 
from seven universities and 102 biology education students who had gone through Biology 
Learning Strategies courses from Universities in Surakarta and DIY. Data collection 
techniques are observation and questionnaires. Analysis of questionnaire data using Rasch 
modeling. The results of the study indicate that the obstacles faced in learning the Biology 
Learning Strategy course are the absence of teaching materials that can be used as a guide 
in the learning process. The results of the questionnaire analysis of lecturers and students 
are above the logit item value of 0.00 which shows the respondents agree on the 
importance of the Biology Learning Strategy course and that teaching materials are needed 
in the form of textbooks. The conclusion of this research is that it is necessary to develop a 
textbook with the characteristics of Blended Collaboration Problem-Based Learning to 
support the Biology Learning Strategy course. 
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Introduction  
 

Every teacher is required to have good 
competence and capacity to improve quality of 
education in Indonesia in the 21st century. Educators 
must have adequate capabilities in designing all aspects 
related to learning activities. Students majoring in 
pedagogy must have the provisions to become 
competent teachers, including biology education 
students. One of the competencies that need to be 
trained by prospective biology teachers is pedagogic 
competence. An important pedagogic competence of 
biology teachers is biology teaching skills that are in 
accordance with the nature of biology as a science. 
Biology Learning Strategy is the right course for the 
biology education study program to equip students' 

pedagogic abilities as well as thinking skills (Sugiharto, 
2019). 

Learning strategy is a general pattern of teacher-
student actions in the realization of teaching and 
learning activities (Sanjaya, 2014). Biology Learning 
Strategy is designed to equip pre-service biology 
teacher in mastering and describing the basic principles 
of learning by using various approaches, strategies, and 
learning methods, as well as being skilled in designing 
learning scenarios and making lesson plans. In 
supporting the learning process of biology learning 
strategies appropriate teaching materials are needed 
with the characteristics of the current modern era. 
Teaching materials are arranged to support learning in 
accordance with the applicable curriculum, taking into 
account the needs, characteristics, and environment of 
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students. Teaching materials are systematic learning 
materials and there are competencies that are used in 
the learning process with the aim of planning and 
reviewing the implementation of learning teaching 
materials are teaching materials in the form of 
systematic and complete competencies that will be used 
by students in the learning process to achieve learning 
objectives (Prastowo, 2012). 

Learning in today's modern era, the use of the 
internet has become a basic need. Teachers are required 
to be able to master ICT-based learning so that the 
quality of education will continue to increase. In 
general, the Industrial Revolution 4.0 refers to the 
means of automation and data exchange in 
manufacturing technologies, including Physical-Cyber 
Systems, Internet of Things, big data and analytics, 
additive manufacturing, simulation, horizontal and 
vertical system integration, autonomous robots, and the 
cloud. (Tay, et al. 2018). The Industrial Revolution 4.0 
has an impact on education in Indonesia. The education 
system in Indonesia needs to adapt to the needs of the 
Industrial Revolution 4.0 era. Therefore, learning 
innovations and learning curricula need to be designed 
to improve students' understanding of Information 
Technology (IT), Operational Technology (OT), Internet 
of Things (IoT), and Big Data Analytics (Iswan and 
Bahar, 2018; Hadiprayitno, et al., 2021). 

One of the ICT-based learning models that can 
support the development of industrial revolution 4.0 is 
BCPBL. BCPBL is a learning model with a problem-
based learning platform (Problem Based Learning = 
PBL) by applying a collaborative approach and is 
implemented by combining face-to-face lectures in class 
and online lectures. In the BCPBL learning model, there 
are several syntaxes to solve and find solutions to 
problems in the real world. This learning model is one 
of the efforts that can improve the ability and capacity 
of educators in the Industrial Revolution 4.0 era 
through the Biology Learning Strategy course. 

BCPBL learning model refers to the problem-
based learning model (PBL). According to Savery 
(2019), PBL is student-centered learning that empowers 
students to research, integrates theory and practice, and 
apply the knowledge to find problem solutions. PBL is 
a learning model in which the process of building 
students' knowledge and problem-solving from ill-
structured problems and discussion in groups to find 
the solution (Koçakoðlu, 2010; Temel, 2014). Problem-
based learning (PBL) is student-centered learning in 
which students learn about a subject by trying to find 
open-ended solution (Phungsuk, et al., 2017). 

Blended learning is one of the impacts of the 
development of information technology in the 21st 
century. The age of globalization and information will 
rapidly affect the educational process. Sugiharto, et al. 

(2019)stated that one of the skills that are indispensable 
in this age of technology and information is the skill of 
mastering technology and information. Blended 
learning is a learning process that combines learning in 
face-to-face classes with learning using the internet or 
online (Irwandi, 2020). Lessons supported by chat, 
discussion, and various content on the platform. The 
beneficial aspects of face-to-face and online learning 
complement each other (Thorne, 2003).  

The aim of this study is to analyze the need for 
teaching materials in the Biology Learning Strategy 
course that are inappropriate with the needs of 
lecturers and pre-service biology teachers to support 
learning in this era. The results of this study are 
expected to provide initial information about teaching 
materials that need to be developed. Furthermore, the 
results of this study are used to develop teaching 
materials for further research. 
 

Method  
 

This research is exploratory research by filling 
out a questionnaire. The developed questionnaire 
contains 20 questions each for lecturers and students 
regarding the learning experience and the need for 
teaching materials in the Biology Learning Strategy 
course with five aspects. Five aspects used are the 
learning process, learning facilities, characteristics of 
lecturers (students), and evaluation. The questionnaire 
used a four-point Linkert scale ranging from strongly 
agree (4), agree (3), disagree (2), and strongly disagree 
(1). 

The respondents of this research were ten 
lecturers who teach Biology Learning Strategy courses 
(SPB) or similar courses from seven universities, 
namely UNS, UMS, UNY, UIN Lampung, UIN North 
Sumatra, Mataram University, UNEJ and biology 
education students who have gone through the Biology 
Learning Strategy course, which amounted to 102 
students from universities in Surakarta and 
Yogyakarta. 

The research data were analyzed using the Rasch 
model. The Rasch measurement model is used to 
analyze the data for both the quality of the instrument 
and the respondent's response. The results can explain 
the difficulty level of the item with the right 
measurement, detect item fit and identify item bias 
(called the item differential function or DIF). (Bond and 
Fox, 2015; Adams et al., 2021). Determine the quality of 
the instrument and respondents using the Winstep 3.73 
application data mathematically converted to logit 
(logarithm units) through the participant's logarithmic 
function the probability of the response (Sumintono 
and Widhiarso, 2014). 
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Result and Discussion 
 

Based on the results of observations while 
learning the Biology Learning Strategy course, which 
took place online at Sebelas Maret University due to the 
impact of Covid19, it showed that the learning process 
was less than optimal. Learning resources in this course 
in terms of quantity are still limited in number, so 
students only rely on lecturers as a source of 
knowledge. In addition, some students do not have the 
provisions when participating in learning and are less 
active in finding references to relevant sources of 
information. The unavailability of teaching materials 
owned by students makes students have not prepared 
the material to be studied, so learning tends to go one 
way during discussions and questions and answers. 
 

Reliability 
The results of the analysis of the needs of 

teaching materials from the questionnaires of lecturers 
and students using the Rasch model, use the summary 
statistics, and the Wright map. Based on the results in 
the statistical summary of the lecturer's questionnaire 
(Table 1), information is obtained on the average logit 
person, which is 3.5, which shows the average value of 
the respondents in the instrument of analysis of 
teaching material needs. The average value higher than 
logit 0.0 indicates a tendency for respondents to answer 
strongly agree and agree with the statements in all 
items. Cronbach's Alpha value in the lecturer's 
questionnaire obtained is 0.77, meaning that the 
reliability obtained by this measuring instrument is 
good. This value is a measure of reliability which in 
practice is measured in the form of interactions 
between the person and the item as a whole. The value 
of person reliability is 0.79, and item reliability is 0.71. 

 
Table 1. Results of the Rasch analysis of Lecturer 

 Average 
Logit 

Separa-
tion 

Reliabi- 
lity 

Alpha 
Cronbatch 

Person 3.50 1.93 0.79 0.77 
Item 0.00 1.57 0.71  

 
Based on the results in the statistical summary of 

the student questionnaire (Table 2), information is 
obtained on the average logit person, which is 2.5, 
which shows the average value of the respondents in 
the instrument of analysis of teaching material needs. 
Analysis of summary statistics on student 
questionnaires (Table 2) Cronbach's alpha value of 0.84, 
which is included in the good category, the value of 
person reliability is 0.83, and item reliability is 0.96 

These results indicate that the data obtained in 
the research instrument test are in accordance with the 

requirements of Rasch modeling so that the student 
questionnaire instrument is reliable to use. 

 

Table 2. Results of the Rasch analysis of Student 
 Average 

Logit 
Separa-
tion 

Reliabi- 
lity 

Alpha 
Cronbatch 

Person 2.50 1.05 0.83 0.84 
Item 0.00 1.00 0.96  

 
Teaching materials needed 

Based on the Wright Map, the lecturer and 
student questionnaires (Figures 1 and 2) show that the 
left column is the person column, and the right column 
is the items. Items that are above the average logit item 
value (+0.00 logit) mean that the item is relatively 
difficult to be approved by the respondent, and items 
that are below the average logit item value mean that 
the item is easily approved by the respondent. On 
average, respondents answered strongly agree on the 
aspects of the SPB Learning Process and Learning 
Facilities. This shows that the learning strategy course 
is considered very important by lecturers and students 
to produce competent prospective educators. 
According to the lecturer, the problem-based learning 
model is appropriate to be applied to this course. This 
is because the PBL is a learning model that can present 
real problems and solve various problems. Problem 
Based Learning (PBL) is student-centered learning in 
which students collaboratively produce solutions to 
real-life problems using existing knowledge and new 
information obtained by research or observation. 
(Tarhan and Ayyildiz, 2015).  

In the aspect of learning facilities, the average 
respondent strongly agrees to use teaching materials in 
the form of textbooks that are in accordance with 
curriculum standards. Besides that, teaching materials 
for online learning combined with offline are needed to 
support SPB learning activities. The use of textbooks as 
a reference in learning will make students gain in-
depth material knowledge. This is in accordance with 
research by Amini, (2020), which shows that effective 
textbooks help improve students' competence in the 
domain of knowledge and character. 

Textbooks are used as a systematic syllabus on 
subjects with content that is already available and 
supported by assignments and practice questions. 
Textbooks can save teachers time and effort in 
preparing course material. Textbooks also support 
students to learn at their own pace and give them a 
sense of independence and autonomy (O'Neill, 1982; 
Richards, 2001; Hung et al., 2018). 
 
Wright map 

In Figure 1. information is obtained, namely the 
item in the lecturer's questionnaire that is the most 
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difficult for respondents to agree on is item number 6 
(S6), which is the item with the highest logit value, 
besides that question no. 16 (S16) also has a fairly high 
logit, namely 1.71. Figure 2 which is a wright map in 
the student questionnaire shows the items that are the 
most difficult to agree on or the items with the highest 
logit, namely item number 13 (S13) and item 6 (S6).  

 

 
Figure 1. Wright Map of Lecturer’s Questionnaire 

 

 
 

Figure 2. Wright Map of Student Questionnaire 

The statement of items that are difficult for 
respondents to agree on can be seen in Table 3. 

 
Table 3. Difficult Items 

Lecturer Questionnaire  
Items 

Student Questionnaire 
Items 

Learning resources in SPB 
courses are available and 
meet curriculum standards 
(S6) 

Online learning makes it 
easier for students to 
follow the learning process 
(S13) 

Students always try to find 
relevant reference sources 
via the internet (S16) 

Learning resources in SPB 
courses are available and 
meet curriculum standards 
(S6) 

 
This shows that learning resources in SPB 

courses are still limited in quantity, so lecturers and 
students need teaching materials that can be a reference 
in the learning process and make students active in 
finding relevant reference sources via the internet. The 
student questionnaire item 16 shows that some 
students have difficulty participating in online 
learning. This can be due to a pandemic situation that 
forces all learning to be done online only. However, on 
average, students answered agree on item 14 regarding 
the implementation of online learning combined with 
face to face or blended learning in SPB courses. 

Study Ramadhani et al. (2019) show that 
implementing Problem Based Learning model using 
the Learning Management System (LMS) improves 
learning outcomes and student motivation in 
participating in learning. Mobile blended collaborative 
learning students can be given various authentic tasks 
or activities in which they can actively participate (Avci 
and Adiguze, 2020). Textbooks with problem-based 
learning models that are adapted to the characteristics 
of the 4.0 industrial revolution era, namely blended 
learning, have the potential to increase the competence 
of students majoring in biology education who will 
later become professional teachers who are ready to 
face challenges in the 21st century. 

 

Conclusion 
 

The results of this analytical study conclude that 
respondents who are lecturers of Biology Learning 
Strategy courses and students who have taken these 
courses to agree on the importance of the Biology 
Learning Strategy course and that teaching materials 
are needed in the form of books that are in accordance 
with the characteristics of the Industrial Revolution 4.0 
era. From the data and information obtained, it is 
necessary to propose the development of teaching 
materials in the form of textbooks with the 
characteristics of Blended Collaboration Problem Based 

Difficulit items 

to agree 

Difficulit items 

to agree 
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Learning to support the Biology Learning Strategy 
course. 
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