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Competition in the field of education globally is increasingly 

competitive, but it has not been directly proportional to the development 
of education in several regions in Indonesia. Students still have difficulty 
in critical thinking, including the concept of classification of living 

things, because the teaching materials used are not fully related to the 
experience and environment of students. This study aims to develop 
teaching materials for the concept of classification of living things based 

on local potential. The development is carried out using Tessmer's 
formative model which includes five stages; 1) self-evaluation (self-

evaluation); 2) expert opinion (expert review); 3) Individual trial (one to 
one); 4) small group trial; and 5) field test. The results showed that by 
developing a prototype of contextual teaching materials based on local 

advantages, it was able to increase students' interest, activity, and 
thinking skills which could be measured by increasing their learning 
outcomes. 
 

Abstrak  

Persaingan di bidang pendidikan secara global semakin kompetitif, 
namun belum berbanding lurus dengan perkembangan pendidikan di 

beberapa daerah di Indonesia. Peserta didik masih mengalami kesulitan 
dalam berpikir kritis, diantaranya pada konsep klasifikasi makhluk 
hidup, karena bahan ajar yang digunakan belum sepenuhnya berkaitan 

dengan pengalaman dan lingkungan hidup peserta didik. Penelitian ini 
bertujuan untuk mengambangan bahan ajar konsep klasifikasi makhluk 
hidup berbasis potensi lokal. Pengembangan dilakukan dengan 

menggunakan model formatif Tessmer yang meliputi lima tahapan; 1) 
evaluasi diri (self-evaluation); 2) pendapat pakar (expert review); 3) Uji 

coba perorangan (one to one); 4) uji coba kelompok kecil (small group); 
dan 5) uji lapangan (field test). Hasil penelitian menunjukkan bahwa 
dengan dilakukan pengembangan prototype bahan ajar kontekstual 

berbasis keunggulan lokal mampu meningkatkan minat, aktivitas, dan 
kemampuan berpikir siswa yang dapat diukur diantaranya dengan 
meningkatnya hasil belajarnya. 
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A. Introduction
Education is the spearhead of a country's success. A 
good education will be able to create human 
resources that can compete in the era of 

globalization which is running very fast (Fahmi & 
Irhasyuarna, 2019). Because of this, the Indonesian 

people, especially in the competition for the 
ASEAN Economic Community (AEC) must 
prepare the younger generations to be competitive 

in the competition. 
Surveys and research conducted so far show 

the quality of education in Indonesia is still far from 

what is expected (Fahmi & Irhasyuarna, 2017). 
Data The EFA Development Index (EDI) is an 

index of educational development carried out by 
UNESCO, the United Nations agency in charge of 
education, science, and culture, in 2015 Indonesia 

was in position 69 of 113 countries which means it 
is in the middle level (UNESCO, 2015). 

Not to mention if you look at surveys from 

PISA and TIMSS which reveal that on average 
Indonesian students still have difficulty answering 

questions about natural sciences, especially in 
critical thinking problems. The UN report clearly 
describes a downward trend in critical reading 

competence and understanding in the field of 
natural science studies (Balitbang, 2014). The 
culture of learning to memorize concepts and put 

numbers into practical formulas. This indicates the 
stagnation of educational development in Indonesia 
and the absence of overall improvement, especially 

in the field of natural science education. 
Solving educational problems must start 

from the roots, which are addressed directly to the 
core of learning and what is taught in the classroom 
(Fahmi & Irhasyuarna, 2017); (Yasiro et al., 2021). 

The learning system usually still revolves around 
the transfer of knowledge from textbooks to 
students (Fahmi, 2016). Practices like this will only 

produce students who understand the concept but 
are poor in innovation and critical in thinking when 

facing a problem. Teacher-centered learning is still 
a common thing in the classroom and students just 
sit on the bench while taking notes on important 

information written on the blackboard. Students in 
the end will only try to show their best performance 
only at the level of application of the theories and 

concepts given without being able to reason further 
if what they receive is only that. 

Innovation that can be done to overcome 

these problems is to be able to use appropriate 
approaches, models, strategies, learning methods, 

and learning tools. Freire (1984), a non-formal 
education leader, tried to raise this issue as a global 
issue. Such learning conditions are a banking 

concept of education, where knowledge is 
analogous to a deposit, the teacher acts as a 

depositor, and students as a place of deposit. The 
position between the teacher and students is 
described as a vertical relationship. It should be in 

good learning conditions where the positions of 
teachers and students are equal, no one dominates 

each other (Fahmi & Irhasyuarna, 2019). 
Learning will be successful when students do 

not memorize the information they get but can 

criticize the information they get, can relate the 
conditions themselves and their surroundings to the 
information, and use it to make a change (Liu et al., 

2009); (Johnson, 2010); (Af'idayani et al., 2018); 
(Rahayu et al., 2018). The abilities that emerge 

from this learning are commonly referred to as 
critical thinking skills (Watson & Edward, 2012); 
(Fahmi et al., 2019). Later there will be a process of 

change in the cognitive, affective, and psychomotor 
aspects as a form of individual personal and social 
adjustment so that with the learning process, 

individuals are expected to be able to adapt to the 
environment and their learning needs are met and 

bring about optimal change. 
The aim of the current curriculum is for 

students to be scientific and solutional, which 

means teachers must be able to create smart 
students in thinking, what to make or what to do 
(Facione, 2012); (Fajeriadi et al., 2019). One of the 

main goals of education is that students have 
problem-solving skills. Freire (1984) mentions that 
the big agenda of education which he calls 

problem-solving in which a person can know if they 
"issued" the natural, cultural, and historical reality 

that surrounds them so that learning becomes more 
meaningful (Meilya, 2013); (Irwandi & Fajeriadi, 
2019). If a student can criticize the problems that 

occur around him, then the student will also be able 
to make decisions about these problems. 

Existing real conditions in the field there is 

no learning device in the form of qualified teaching 
materials by theory and empirical evidence. 

Teachers use more practical teaching materials that 
are less relevant to students' learning needs. The 
teacher seems to have difficulty in making and 

developing teaching materials that are by the 
learning needs and the student's learning 
environment or with the term local wisdom-based 

learning so that the implementation is somewhat 
hampered (Fahmi, 2015). This fact is necessary for 
research regarding the development of learning 

tools in the form of teaching materials based on 
local wisdom which in this case is a "wetland" 

which in general in natural science education is 
associated with strategies Contextual Teaching and 
Learning (CTL) learning as environment-based 

learning. 
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The CTL strategy is a learning approach that 

emphasizes the relationship between context and 
meaning related to the surrounding environment. 
The design prototype based on the CTL approach 

provides various content features that are related to 
real life, as well as provides a wide choice of 
activities so that students with various learning 

styles and levels of ability can do hands-on 
activities and minds-on activities according to their 

learning environment (Wasis, 2015). 
The research results of Ahiri et al. (2013); 

Rubini & Permanasari (2014); Fayakun & Joko 

(2015) show a trend that contextual learning with 
strategies is Contextual Teaching and Learning 
(CTL) able to improve students' thinking and 

knowledge levels. 
  

B. Method 
The development research design carried out in this 
study used the Tessmer (1998) development model 

using the learning strategy Contextual Teaching and 

Learning (CTL). The development model consists 

of five steps. The five steps are as follows: 1) Self-
evaluation; 2) expert review; 3) one to one; 4) small 
group; and 5) field test. 

The procedure for developing teaching 
materials in this study consisted of three stages, 
namely: Self-evaluation, prototyping (validation, 

evaluation/FGD, and revision), and field tests. In 
the stage self-evaluation, analysis, and design of 

teaching materials are carried out to produce a 
prototype in the first stage. 

The next action was taken to produce the 

prototype; the second stage was validation, 
evaluation/FGD, and revision which included 
expert review, one-to-one, and small group. The 

results of the analysis of the three activities were 
then revised to become the prototype for the third 

stage for later field testing in the intact class (field 
test). The product tested in the field test is a product 
that has met the standards of validity and 

practicality to assess its effectiveness.

 

 

Figure 1 Tessmer Research Development Model (1998) 

C. Results and Discussion 
1. Development Phase of Teaching Material 

Prototype 
The development of prototype teaching materials 

(validation, evaluation/FGD, and revision) was 
carried out with three activities, namely expert 

review, one-to-one, and small group. The results of 
the design on the prototype first developed through 
self-evaluation, expert review, and one-to-one 

review for content, constructs, and language. Then 
proceed with evaluating and conducting tests on 3 
students (one-to-one) to observe, work on 

questions, and comment on them as well as analyze 
the results of student answers and expert 

assessments. These suggestions are used to revise 
the prototype of teaching materials. 

The results of the three activities are used as 

material for revision. The revised prototype teaches 

materials of opinion or expert validation, and of the 

difficulties experienced by learners while testing 
one to one revised and tested on learners with a 
scale small group. The results of the revision were 

re-tested by the research subjects in the field test 
with different treatments in two different classes, to 
see the effectiveness of the prototype teaching 

materials that had been developed. 
 

2. Implementation of Learning Outcomes Test 
The cognitive learning outcomes test was 

carried out with the pretest and posttest methods. 

The test data for learning outcomes before and after 
learning that have been obtained are then calculated 
to determine the average value. Recapitulation of 

scores pretest and posttest at the field test stage on 
the topic of classification of living things. In 

general, the average value of student learning 
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outcomes before treatment was 65.84 or was in a 

fairly good criterion. The average cognitive score 
after learning an increase in the gain score is 15.31 
points. Scores after learning with learning tools that 

have been developed the average student learning 
outcomes increase to 81.16 points or are in a good 
category. 

Judging from the normalized gain (n-gain), 

there is an increase of 0.42 points or is in the 
medium category. A comparison of students' levels 
of understanding before and after learning is 

presented in Figure 2. 

 

 

Figure 2 Percentage of Students' Level of Understanding in the Field Test

3. Feasibility of Teaching Material Prototype 
The feasibility of the prototype was obtained 

from the results of the assessment by the validators 

as a whole and testing at the initial stage to the end 
of the study. The prototype was declared feasible to 

be used in research because it was able to solve the 
problems encountered in the research as indicated 
by the increase in student learning outcomes and 

understanding. 
Referring to the average value of each 

validator of the Expert Team and practitioners as 

well as the learning process and student learning 
outcomes which indicate that the prototype is 

feasible and good to use. This is shown by most of 
the indicators of validity assessment and testing for 
each prototype that has received a score above the 

average. The feasibility is measured by referring to 
the principle of device development according to 
the provisions of the National Education Standards 

Agency (BSNP), the rules of the Ministry of 
National Education, and several other supporting 
references so that producing a prototype based on 

local advantages is suitable for learning. 
The impact of the prototype teaching 

materials that are suitable for use results in learning 
that is carried out in a structured and good manner 
so that there is an increase in student and teacher 

activity and students' thinking skills as measured by 
their learning outcomes as shown in the graph in 
Figure 2. In this case, the use of learning strategies 

in the material Environmental-based teaching refers 
to the learning method Contextual Teaching and 

Learning (CTL). This is because learning becomes 
easier to remember and understand by students. 
After all, the object or learning resource used is the 

environment around them that always interacts with 
them. Learning becomes more meaningful because 

of the direct interaction between students and the 
environment so that it will also grow their concern 
for the environment. 

In line with the findings of research 
conducted by Feghii et al. (2011), contextual 
learning is very effective in using specific tasks. For 

example, investigation in solving problems because 
there is a role for repetition and transfer of 

knowledge. Liu et al. (2009) and Tan et al. (2012) 
in their research found that contextual learning is 
effective learning for teachers and students in 

improving academic achievement. This is because 
learning relates subject matter to the context of the 
real world to motivate students to connect and 

apply their knowledge in their living environment. 
Kevin et al. (2012) and Putri et al. (2021) in 

their research found that contextual learning with a 

scientific approach is equally able to help students 
learn and solve problems, as well as being able to 

serve as a learning platform for students to be able 
to think at higher levels.  

 

D. Conclusion 
Based on the results of these studies, it can be 

concluded that the development of prototype 
teaching materials on the topic of classification of 
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living things based on local advantages with 

contextual learning methods is very necessary and 
recommended to be continued. Theoretically and 
empirically, this is proven to be able to increase 

students' interests, activities, and thinking skills so 
that the optimal results desired in educational goals 
in the form of thinking skills, skills, and concern for 

the environment can be realized immediately. 
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