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ARTICLE INFO ABSTRACT

Determining the level of difficulty and student development is important in the learning
Article history continuum, especially the anatomical and physiological aspects. This study aimed to
Received: 15 September 2020 collect teachers' opinions about the learning continuum of anatomical and physiological
Revised: 21 May 2021 aspects based on its difficulty level. This survey research was conducted in the cities of
Accepted: 5 July 2021 Bantul and Yogyakarta using a questionnaire. The selection of respondents through
Published: 29 July 2021 convenience sampling, totaling 111 teachers consisting of 68 junior high school science

teachers and 43 junior high school biology teachers. The data were analyzed using
Keywords . descriptive statistics to determine the mode of teachers’ opinions. The results of this
Anatomical and physiological study indicate that the learning continuum in grade X of senior high school based on

Difficulty levels

. : difficulty level in anatomical and hysiological aspects, especially multicellular and
Learning continuum

unicellular concept has not yet been formed, with the difficulty at level 4. Therefore it is
necessary to the provision of subject matter is sorted from easy to difficult and adjusted
to the level of development of students at each level.
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INTRODUCTION

A good teaching and learning system is reflected in the currently implemented curriculum, curriculum
development becomes inevitably important to consider (Orizasativa et al., 2019) and its implementation has to
be assessed periodically (Suyanto, 2018). A curriculum has some main components, including the
competences to achieve and learning materials to master in the learning process (Pramesti & Subali, 2017).
Learning materials are the content given to students in the learning process (Pane & Dasopang, 2017). They
consist of a sequence of materials that are sourced from the curriculum’s content standards and core
competencies aimed to achieve graduate competencies (Pramesti & Subali, 2017; Situmorang, 2016).
Instructional materials are substances existing in learning activities, and they will be striven to be mastered by
students (Pane & Dasopang, 2017). In fact, the materials currently available have possibly not been adjusted to
learners’ needs (Meilan, 2018). Besides, the learning materials provided to students in the learning process still
overlap and are not in accordance with the level of student development (Astuti & Subali, 2017; Juniati &
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Subali, 2017), within both levels of education and grades at the same level of education, which will make the
assessment process difficult (Ofianto, 2017).

The curriculum developed in Indonesia should be prepared based on the mental development of students
(Situmorang, 2016). In addition to the curriculum, teachers have to consider the effectiveness of the
arrangement of subject matter appropriately according to time and sequence as well (Fakhrurrazi, 2018). The
learning continuum can be developed based on the teacher's opinion because they are directly dealing with
students (Astuti & Subali, 2017). If the curriculum development process does not consider the importance of
continuous materials at every level of education, the learning process might be ineffective (Andriani & Subali,
2017; Juniati & Subali, 2017; Situmorang, 2016). One of the considerations in the preparation of continuous
learning materials is to pay attention to their level of difficulty. The development of the learning continuum,
additionally, should show the gradation of difficulty from the easiest to the most difficult materials, from the ES
to SHS level (Kusumawati et al., 2019; Subali et al., 2018). A strong foundation in basic science, for instance,
will be a prerequisite for science learning at the next level (Mumuni et al., 2016). In other words, the basic
materials become the basis for the next materials (Perkins, 2013).

Considering this, the learning continuum has many benefits for the learning process. It allows teachers to
understand general and specific learning objectives, deliver the learning materials sequenced from easy to
difficult as stipulated in the continuum, monitor differences in student learning outcomes, and choose learning
strategies that best suit the mental development of their students (Juniati & Subali, 2017). The learning
continuum can also be used as a basis for selecting instructional sources and materials suitable for the mental
development of students. In addition, it can also be used as a basis for compiling, improving, and developing
a curriculum (Mendala et al., 2019). Learning continuum also can be applied in various branches of education,
including Biology (Pramesti & Subali, 2017).Biology is one of the subjects in schools that must be learned by
students (Astuti & Subali, 2017). Biology is a branch of science, this science studies about life-related things
(Fauzi & Mitalistiani, 2018). Gul and Kose consider biology as a subject that is difficult for learners to learn
(Gul & Kose, 2017). It was revealed that there are still many students who get low academic achievement in
this subject (Hasibuan & Djulia, 2017; Kusumawati, 2016).

One branch of biology that has low academic value is the anatomy and physiology of living things. This
can be proven from the results of the national exams, for the structural and physiological aspects of junior
high school and senior high school. Based on the 2019 national exam results report, the national percentage
for students who answered correctly on the aspects of the structure and function of living things at the junior
high school level was 50, 41% and high school was 49.50%. The low learning outcomes indicate that the
characteristics and scope of the anatomcal and physiological aspects are difficult and some materials have
not been adapted to the level of development of students. Anggara et al., (2018) considers that identifying the
difficulties of learning materials needs to be considered in order to prepare the appropriate learning process
so that it can resolve obstacles that may appear in the next learning process.

The main reasons of the students' difficulties in learning biology is the characteristics of the learning topic
(Firmanshah et al., 2020; Mardin et al., 2017), such as circulation and coordination systems are often
considered difficult by students. This is due to the characteristics of the material (Mardin et al., 2017).
According to Kusumawati (2016), there are three areas that students consider difficult, such as the structure
of plant tissues, the function of plant tissues and relationship between structure and function of plant tissues.
furthermore the learning materials provided to students in the learning process still overlap and are not in
accordance with the level of development of students (Astuti & Subali, 2017; Juniati & Subali, 2017). Learning
should be sequential, or often referred to as the learning continuum, so that le arning is more focused and
appropriate with the depelovement of learners (Situmorang, 2016). Therefore the characteristics of the subject
matters need to be considered before being given to the students. The subject matter needs to be arranged
according to the order of characteristics from easy to difficult.

The learning continuum has many benefits for the learning process. The learning continuum allows
teachers to understand general and specific learning objectives, can be used as a reference for teachers in
teaching the learning materials that are sequential from easy to difficult, monitor differences in student
learning outcomes and choose learning strategies that best suit with the mental development of students
(Juniati & Subali, 2017). The learning continuum can also be used as a basis for selecting learning sources
and learning materials that are suitable for the mental development of students. In addition, it can also be
used as a basis for compiling, improving and developing a curriculum (Mendala et al., 2019). The curriculum
developed in Indonesia must be arranged based on the mental development of students (Situmorang, 2016).
If the curriculum development process does not consider the importance of continuous material at every level
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of education continuously, the learning process will be ineffective (Andriani & Subali, 2017; Juniati & Subali,
2017; Situmorang, 2016).

Learning continuum of anatomical and physiological aspects has done reported by several previous
researchers (Astuti & Subali, 2017; Hadi & Subali, 2017). In previous studies, learning continuum of
anatomical and physiological aspects were in term of the level of cognitive prosesses and specific
pedagogical materials based on teacher opinions. The findings reported in the previous studies show that
many teachers still follow to the implemented curriculum not according to their original thought (Astuti &
Subali, 2017; Hadi & Subali, 2017). Other studies related to the learning continuum had been reported such
as Genetics (Orizasativa et al., 2019) and reproduction (Trilipi & Subali, 2020), in previous studies the
arrangement of the learning continuum was based on the level of cognitive processes. The recent studies on
the learning continuum, the arrangement of the learning continuum was based on the level of complexity
(Faridah & Subali, 2021). The arrangement of the learning continuum based on the difficulty level of learning
material (content knowledge) have not been studied previously. The compilation of material levels from level
easy to difficult also needs to be considered to make it easier for teachers to provide subject matter and
students understand the subject matter gradually according to the level of mental development.

Based on the descriptions above, the researcher is interested in conducting research that aims to
formulate a learning continuum on the anatomical and physiological aspects based on the opinion of science
teachers in junior high school and biology teachers in senior high school which is focused on the difficulty
levels of learning material. The availability of a learning continuum that fits between the difficulty level of
content knowledge and the level of development of students can help students receive a lesson well so that
the objectives of learning will be achieved, especially in the anatomical and physiological aspects. The results
of this study can be used as a basic reference for the development of learning continuum and curriculum in
accordance with the development of students at each level of education.

METHOD

This research is a descriptive by using a survey method aiming to collect the opinion of science teachers in
junior high school and biology teachers in senior high school toward the teaching and assessment of
anatomical and physiological aspects based on the difficulty levels in the schools. This research was conducted
in two regencies / cities in the Special Region of Yogyakarta Province from July to August 2020. The two
regencies / cities are Bantul regency and Yogyakarta city. The populations used in this study were Junior High
School (JHS) and Senior High School (SHS) teachers. Sample members were selected through convenience
sampling, consisting of 111 respondents as representatives of the hypothetical population who had the
predetermined characteristics. They comprised 68 JHSs science teachers and 43 SHSs biology teachers.
Respondents’ demographics are presented in Table 1.

Table 1. Demographic data of the participating teachers
Based on education programs

Group of respondents Education Department n (%) Non-education Department n (%) Total
JHS Teachers 53 (78) 15 (22) 68
SHS Teachers 37(86) 6 (14) 43

Data were collected using a questionnaire about the level of difficulty of the anatomical and physiological
aspects that is given to the respondents (science and biology teachers). The questionnaire was then
distributed to respondents via a Google form. The anatomical and physiological aspects are presented in the
questionnaire consisted of three sub-aspects, namely 1) The internal structure (anatomical) of the multicellular
organism's body and its functions, 2) The anatomical structure of the unicellular organism and its functions, 3)
The anatomical structure of the virus body and its functions. In this study, the difficulty level was determined
which consisted of five levels, namely "very easy" (1), "easy" (2), "rather difficult" (3), "difficult" (4), "very
difficult" (5). The questionnaire given to respondents is equipped with an explanation of the level of difficulty
along with an example at the beginning of the questionnaire to equalize the perceptions of all respondents on
the difficulty level criteria. The organization of teaching materials is also based on the level of difficulty of facts
and concepts (from the very easy to the most difficult). For example, the fact of the body of a virus is very
difficult to observe because it can only be observed using an electron microscope. Likewise, the facts about
bacteria and single-cell organisms are difficult to observe because they require a microscope to observe
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them, while the facts about large animals and plants are very easy to observe. The concept of how viruses
can function in living cells is also elusive.

All opinions from the questionnaire will be recapitulated. The data were analyzed by searching for the
mode of respondents’ opinions and then compiled as a teaching material grid. This mode shows an
agreement between the respondents (junior high school science teachers and biology teachers). The mode
value obtained can show how difficult the anatomical and physiological aspects are and what grade these
aspects should be taught, so that the learning continuum sequence can be arranged.

RESULTS AND DISCUSSION

The results of the teacher's opinion about the difficulty levels of the anatomical and physiological aspects
that must be taught in schools were obtained from 111 teachers consisting of 68 junior high schools (JHSS)
science teachers and 43 senior high schools (SHSs) biology teachers in two regencies/cities in the Special
Region of Yogyakarta Province. Aspects of anatomy and physiology have three sub-aspects including sub-
aspects the internal structures (anatomical) of the body of multicellular organisms and their functions, sub-
aspect of the anatomical structures of the virus and their functions, the anatomical structures of the virus and
their functions. Data on the difficulty levels of sub-aspect the internal structures (anatomical) of the body of
multicellular organisms and their functions have resulted the findings as shown in Table 2 as follows:

Table 2. The JHS and SHS teachers’ opinions about the difficulty level of the anatomy and physiology aspects in the sub-aspect of the
internal structures (anatomical) of the body of multicellular organisms and their functions

Sub-aspects 1: the internal structure (anatomical) of JHS? teachers’ SHSP teachers'
the body of multicellular organisms and their 00pinion (n°=68) opinion(n°=43)
functions Mo Cls¢/DLf  Mo? Cls¢/DLf
a. The anatomical structure of the fern organs and their 45 VIII/4i 25 X/3i
1. The Fern functions
Organ b. Factors that affect the anatomical structure and 41 VII/Ai 22 X/3i
function
a. The anatomical structure of the mosses organs and 46 VIl/4i 24 X/3i
2. The Mosses their functions
Organs b. Factors that affect the anatomical structure and 45 VIl/4i 25 X/4i
function
a. The anatomical structure of the algae organs (plant-like 45 VII/4i 25 X/3i
3. TheAlgae protists) and their functions
Organs b. Factors that affect the anatomical structure and 42 VII/4i 22 X/4i
function
) The anatomical structure of the tissues that make up 43 X/4i 20 X/4i
4. The Tissues the organs of algae (plant-like protists) and their
that Make Up .
The Organs of functions . . ,
Algae b. Factqrs that affect the anatomical structure and 42 X/4i 23 X/4i
function
a. The anatomical structures of flowering plant organs 45 VI3 23 X3
5. Flowering Plant and their functions
Organs b. Factors that affect the anatomical structure and 39 VI3 25 X4
function
6. TheTi The anatomical structure of the tissue composing fern 43 VIIl/4i 21 X/4i
. e Tissue . )
Composing organs and their functions . _ .
Factors that affect the anatomical structure and 45 X/4i 24 X4
Fern Organs .
function
' The anatomical structure of the tissue of the mosses 46 X/4i 21 X/4]
7. The Tissue of . .
The Mosses and their functions . . _ .
Factors that affect the anatomical structure and function 41 X/4i 25 X4
8. Cells that Make @ '_rhe anatomical_ structt_;re cells that make up fungal 42 X/4i 23 X/4i
Up Fungal tissues and their functions . . ,
! b. Factors that affect the anatomical structure and 41 X/4i 25 X/4i
Tissues X
function
a. The anatomical structure of the fungal body cells and 39 X/4i 22 X/4i
9. The Fungal their functions
Body Cells b. Factors that affect the anatomical structure and 39 X/4i 23 X/4i
function
10. Human and a. The anatomical structures of human and animal organ 38 VI/4i 22 Xl/4i
Animal Organ systems and their functions
Systems b. Factors that affect the anatomical structure and 40 VIII/4i 28 X4
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Sub-aspects 1: the internal structure (anatomical) of JHS? teachers’ SHS" teachers'
the body of multicellular organisms and their 00pinion (n°=68) opinion(n°=43)
functions Mod Cls¢DLf Mo Clse/DL!
function
a. The anatomical structures of human and animal organs 39 VIII/4i 23 XI/4i
11. Human and and their functions
Animal Organs b. Factors that affect the anatomical structure and 39 VI/4i 24 XlI/4i
function
a. The anatomical structures of human and animal 40 VIII/4i 24 XI/4i
12. Human and tissues and their functions
Animal Tissues b. Factors that affect the anatomical structure and 46 VIII/4i 29 XI/4i
function
13. Plant Tissue a. The anatomical structure of plant tissue composing 41 VIII/4i 22 X4
Composing flowering organs and their functions
Flowering b. Factors that affect the anatomical structure and 38 VII/Ai 23 Xl/4i
Organs function
14. Cells that Make & The an.atomilcal structure of cells t.hat make up human 44 VIII/4i 29 Xl/4i
Up Human and and animal tissues and their fgnctlons . '
Animal Ti b. Factors that affect the anatomical structure and 47 VIII/4i 30 XI/4i
nimal Tissues function
15. The Ti a. The anatomical structure of cells making tissue in the 45 VII/Ai 22 XI/4i
. The Tissue . .
Making Cells in plant body and their functlons. . '
b. Factors that affect the anatomical structure and 44 VIII/4i 23 XI/4i
The Plant Body function
16. Human and a. The anatomical structure of human and animal cells 41 VIII/4i 29 XI/4i
Animal Cells and their functions
and Their b. Factors that affect the anatomical structure and 40 Xl/4] 31 X4
Function function
a. The anatomical structure of cells in the plant body and 43 VIII/4i 29 XI/4i
17. Cellsin The their functions
Plant Body b. Factors that affect the anatomical structure and 42 VIlI/4i 30 X4
function

Note: (a) Junior High School; (b) Senior High School; (c) Total Respondent; (d) Mode; (e) Class; (f) Difficulty Level; (g) Very Easy; (h)
Easy; (i) Rather Difficult, (j) Difficult, (k) Very Difficult

Table 2 shows that the level of understanding each groups of practitioners (teachers) is quite high based
on the resulting mode values. The JHS and SHS teachers had the same perceptions regarding the level of
difficulty in most of the material in the sub-aspects internal structures (anatomical) of the multicellular
organism body and their functions. The JHS and SHS teachers opine that most of the material in this sub-
aspect has a level of difficulty at level 4 (difficult), except in material of the fern organs, the mosses organs
(indicator a), the algae organs (indicator a) and flowering plant organs (indicator b) which have a difficulty
level at level 3 (rather difficult). The JHS teachers believe that most of the material in sub-aspect international
structures (anatomical) of multicelullar organism body and their functions can be taught at JHS level. The
mosses organs and the algae organs can be taught in grade VIl while the fern organ, flowering plant organs,
the tissue composing fern organs (indicator a), human and animal organ systems, human and animal organs,
human and animal tissues, plant tissue composing flowering organs, cells that make up human and animal
tissues, the tissue making cells in the plant body, human and animal cells and their function (indicator a) and
cells in the plant body are taught in grade VIII and some other material such as the tissues that make up the
organs of algae, the tissue composing fern organs (indicator b), the tissue of the mosses, cells that make up
fungal tissues, the fungal body cells and human and animal cells and their function (indicator b) not suitable
for the development level of JHS students. The difficulty of students in understanding the material can be
seen from the implementation of the curriculum, if it is appropriate then the teacher is easier to prepare the
material according to the development of the students (Juniati & Subali, 2017).

Based on previous research, (Hadiprayitno et al., 2019) reported that cell structure and function consider
difficult by students. On other hand, according to SHS teachers, some sub-aspects internal structures
(anatomical) of the multicellular organism body and their functions such as the fern organ, the mosses organs,
the algae organs, the tissues that make up the organs of algae, flowering plant organs, the tissue composing
fern organs, the tissue of the mosses, cells that make up fungal tissues, and the fungal body cells can be
taught in grade X while flowering plant organs, human and animal organ systems, human and animal organs,
human and animal tissues, plant tissue composing flowering organs, cells that make up human and animal
tissues, the tissue making cells in the plant body, human and animal cells and their function and cells in the
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plant body are taught in grade XI SHS. Data on the difficulty levels of sub-aspects of the anatomical structure
of unicellular organisms and their functions have resulted the findings as shown in Table 3.

Table 3. The JHS and SHS teachers’ opinions about the difficulty level of the anatomy and physiology aspects in the sub-aspect of the
anatomical structure of unicellular organisms and their functions

a J b ’
Sub-aspect 2: Anatomical stru;.:turt:.of unicellular organisms and their :;I;Ii?\i ;:a(zt::;z) grl;liii ::azﬁ?:;g)
unctions Mo' __ CisDL’ Mo’ __ Cis/DL!

The anatomical structure of the cells that make up the body of the Protista 39 X/4i 22 X/4i
and their functions
The anatomical structure of the cells that make up Monera's body and their 39 X/4i 23 X/4i
functions
The anatomical structure of the cells that make up the body of bacteria and 38 X/4i 22 X/4i
their functions
Factors that affect the anatomical structure of the cells that make up the body 40 X/4i 26 X/4i

of unicellular organisms
Note: (a) Junior High School; (b) Senior High School; (c) Total Respondent; (d) Mode; (e) Class; (f) Difficulty Level; (g) Very Easy; (h)
Easy; (i) Rather Difficult, (j) Difficult, (k) Very Difficult

Table 3 shows that the level of understanding each groups of practitioners (teachers) is quite high based
on the resulting mode values. The JHS and SHS teachers had the same perceptions regarding the level of
difficulty and when this sub-aspect can be taught in the sub-aspects of the anatomical structure of unicellular
organisms and their functions. The JHS and SHS teachers opine that most of the material in this sub-aspect
has a level of difficulty at level 4 (difficult) and and more suitable to be taught in grade X SHS. Based on
previous report, Archaebacteria and Eubacteria (Hidayatussaadah et al., 2016; Hadiprayitno et al., 2019) were
biological topics that are often considered difficult by students. Hidayatussaadah et al., (2016) also reported
that explaining the classification of Eubacteria based on cell wall characteristics being the most difficult
competency for students. Several previous reports also confirmed that Protista (Sukiya & Sudarsono, 2017)
was biological topic that is often considered difficult by students. Data on the difficulty levels of sub-aspects of
the structure of the virus and its functions have resulted the findings as shown in Table 4 as follows:

Table 4. The JHS and SHS teachers’ opinions about the difficulty level of the anatomical and physiological aspects of in the sub-
aspect of the anatomical structures of the virus and their functions

Sub-aspect 3: of the anatt;micil_l structure of the virus and its EJ)I;isr:i:r??f\?:;;) g:ﬁ::ﬁ a(n::?:;;)
unctions Mo? _ ClsDLT ___ Mo? Cls*/DLf
The anatomical structure of the virus body and its functions 37 X/di 22 X/4i
Factors affecting the anatomical structure of the virus body and its function 42 X/ 24 X/4i

Note: (a) Junior High School; (b) Senior High School; (c) Total Respondent; (d) Mode; () Class; (f) Difficulty Level; (g) Very Easy; (h)
Easy; (i) Rather Difficult, (j) Difficult, (k) Very Difficult

Table 4 shows that the level of understanding each groups of practitioners (teachers) is quite high based on
the resulting mode values. The JHS and SHS teachers had the same perceptions regarding the level of
difficulty and when the sub-aspects of the structure of the virus and its functions can be taught. The JHS and
SHS teachers opine that two material in this sub-aspect has a level of difficulty at level 4 (difficult) and more
suitable to be taught in grade X SHS. Previous reports also confirmed that difficult topics in biology are
bacteria and viruses (Hadiprayitno et al., 2019) because most students consider these concepts as abstract
and complex (Harahap & Nasution, 2018). Previous reports also confirmed that virus (Hasibuan & Djulia,
2017) often considered difficult by students. Therefore this aspect is more suitable to be taught at the high
school level. The presentation of the learning continuum grid for the anatomical and physiological aspects of
living things based on science teachers' opinions in JHS and biology teachers in SHS is described in Table 5.

The results of learning continuum grid of anatomical and physiological aspects based on difficulty level
presented in the Table 5 ilustrates that this aspect is started to be taught at grade VIl JHS to grade XI SHS.
Some indicators in the sub-aspects internal structures (anatomical) of the multicellular organism body and their
functions presented in the Table 5 has not shown the hierarchical level between the difficulty levels and the
class level where an aspect is thaught. This indicate that the opinion of the teachers has not paid attention to
the learning continuum, this can be seen from the acquisition of difficulty level mode and class level. For
example, indicator e in the sub-aspects internal structures (anatomical) of the multicellular organism body and
their functions with a mode that are at level 4 (difficult) to be taught in eighth grade Senior high school then re-
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taught in grade X high school with a lower level (level 3). In other cases for some indicators, for example,
indicator fin sub-aspects internal structures (anatomical) of the multicellular organism body and their functions
is taught in grade VII JHS with a level of difficulty at level 4 (difficult) and then re-taught in grade X with the
same level of difficulty. Difficult learning can be overcome by adjusting the indicators and the level of the
material (Mendala et al., 2019).

Table 5. Learning continuum grid of anatomical and physiological aspects
Anatomcal and Physiological Aspects Education Level

ES? JHSP SHSe
DLY Cls¢ DLY Cls® DL Cls¢

Sub-aspects 1: the internal structure (anatomical) of the body of
multicellular organisms and their functions

a. The anatomical structures of flowering plant organs and their - - 3h il 3h-4i Xl
functions

b. The anatomical structure of the mosses and their functions - - 4i il 3h-4i X

c. The anatomical structure of the algae organs (plant-like protists) - - 4i Vil 3h-4i X
and their functions

d. The anatomical structure of the tissues that make up the organs of - - - - 4i X
algae (plant-like protists) and their functions

e. The anatomical structure of the fern organs and their functions - - 4i VIl 3n X

f. Anatomical structure of the tissue composing fern organs and their - - 4i il 4i X
functions

g. The anatomical structure of the tissue of the mosses and their - - - - 4i X
functions

h. The anatomical structure cells that make up fungal tissues and their - - - - 4i X
functions

i.  The anatomical structure of the fungal body cells and their functions - 4i X

j- The anatomical structures of human and animal organ systems and - - 4i Al 4i Xl
their functions

k. The anatomical structures of human and animal organs and their - - 4i VIl 4i Xl
functions

| The anatomical structures of human and animal tissues and their - - 4i Vil 4i Xl
functions

m. The anatomical structure of plant tissue composing flowering organs - - 4i Vil 4i Xl
and their functions

n. The anatomical structure of cells that make up human and animal - - 4i Vil 4i Xl
tissues and their functions

0. The anatomical structure of the tissue making cells in the plant body - - 4i Vil 4i Xl
and their functions

p. The anatomical structure of human and animal cells and their - - 4i Vil 4i Xl
functions

g. The anatomical structure of cells in the plant body and their - - 4i Vil 4i Xl
functions

Sub-aspect 2: Anatomical structure of unicellular organisms and their
functions

a. The anatomical structure of the cells that make up the body of the - - - - 4i X
Protista and their functions

b. The anatomical structure of the cells that make up Monera's body - - - - 4i X
and their functions

c. The anatomical structure of the cells that make up the body of - - - - 4i X
bacteria and their functions

d. Factors that affect the anatomical structure of the cells that make up - - - - 4i X

the body of unicellular organisms
Sub-aspect 3: of the anatomical structure of the virus body and its

functions
a. The anatomical structure of the virus body and its functions - - - - 4i X
b. Factors affecting the anatomical structure of the virus body and its - - - - 4i X
function

Note: (a) Elementary School; (b) Junior High School; (c) Senior High School; (d) Difficulty Level; (e) Class, (f) Very Easy; (g) Easy; (h)
Rather difficult; (i) Difficult; (j) Very Difficult

Continuity needs to be considered, especially with regard to the material that will be given to students, lest
there be repetition of material or jumps for which the level of difficulty is not clear (Sugiana, 2018). Ideally the
materials / indicators are taught in a sequence from easy to difficult, the more difficult the material/indicator is,
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the higher level/class the material / indicator should be taught. It is also stated by Subali et al., (2018) that if
these sub-aspects are included in the easy-to-learn category, then these sub-aspects can be taught in the
begining level (Kusumawati et al., 2019). It is better if the class level is chosen according to the order of
difficulty, the higher the level of difficulty of a material / indicator, the higher grade/level the material is taught so
as not to jump from easy to difficult then back to easy again. So that there is no overlap of learning material. A
material that is taught repeatedly shows that the composition of the material follows the spiral curriculum rules
(Faridah & Subali, 2021). Two sub-aspects in this aspect such as the sub-aspects of the anatomical structure of
unicellular organisms and their functions and the sub-aspects of the structure of the virus and its functions are
only taught at the SHS level grade X with a level of difficulty at level 4.

Good adjustment of learning materials will help students better understand the learning topic. According to
Feiman-Nemser (2001); Trilipi and Subali (2020), teachers must understand the subjects they teach, if they are
responsible for supporting students to learn useful content. It is important for the teachers continuously do
reflection and evaluation related with their learning problems encountered so that it can be obtained
immediately the right solution (Priyayi et al., 2018). Teacher observing the inter-related processes of following
to teaching and leamning situations, and making instructional decisions is a critical part of teaching expertise
(Ivars et al., 2018; Subali et al., 2018). Identifying the level of difficulty in learning material is important in
teaching biology especially anatomical and physiological aspects so that it can help students understand the
material. On the other hand, teachers can find it easier to pay attention to relevant instructional details when
given a focus point on the problems faced by students (Ivars et al., 2018).

We need innovation in learning that leads directly to students. The learning continuum based on the
difficulty level could adjust to the ability level of students so that students can carry out effective and efficient
learning. Learning continuum represents an increase in the skills of learners from basic skills to the highest
skills at a certain level (Ofianto, 2017). The scope of the learning material in the content standard should be
formulated based on the development of students so that the scientific concept is in line with the knowledge
gained and there is suitability for each level (Hadi & Subali, 2017). Therefore, the 2013 curriculum that is being
developed must be formulated based on the level of student development (Hadi & Subali, 2017; Situmorang,
2016). This research was still limited to the opinion of science teachers of junior high schools and biology
teachers of senior high schools, therefore it is necessary to do further research by asking the opinion of biology
education experts and conducting FGD (Focus Group Discussion) between teachers and biology education
experts to consider the results obtained. Teachers think practically because they deal directly with students
while biology education experts think theoretically, therefore it is necessary to conduct FGD between teachers
and biology education experts to consider the results obtained so that the learning continuum arranged will fit
between the difficulty level of the teaching material and level of development of learners.

CONCLUSION

Based on the results of the study according to the JHS and SHS teachers’ opinion, the learning continuum
based on the difficulty level in the the sub-aspects internal structures (anatomical) of the multicellular organism
body and their functions in anatomical and physiological aspects has not yet been formed. Two sub-aspects in
this aspect such as the sub-aspects of the anatomical structure of unicellular organisms and their functions and
the sub-aspects of the structure of the virus and its functions are only taught at the SHS level grade x with a
level of difficulty at level 4. Finally, we suggest provision of subject matter is sorted from easy to difficult and
adjusted to the level of development of students at each level. This research was still limited to the opinion of
science teachers of junior high school and biology teachers of senior high school, therefore it is necessary to do
further research by asking the opinion of biology education experts and conducting FGD (focus group
discussion) between teachers and biology education experts to consider the results obtained.
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