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 This study aims to describe the practicality of the 7e learning cycle 
LKS model with a scientific approach to facilitate students' 
mathematical connection abilities. The research and development 
with the ADDIE model consist of the stages of analysis, design, 
development, implementation and evaluation. The practicality test 
of the LKS was carried out for small group trials of 9 students at the 
implementation stage. The method used is descriptive statistics to 
get the average value and percentage. Learning tools are said to be 
practical if their minimum level of practicality is practical. Based on 
the analysis of the results of student response questionnaires, the 
average percentage of student response questionnaires was 
91.59% and was categorized as very practical. This means that this 
LKS is easy to use and useful for students. 
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INTRODUCTION 

The Organization for Economic Co-
operation and Development (OECD) held a 
Programme for International Student 
Assessment (PISA) to monitor the learning 
outcome of students from each 
participating country covering 3 literacies, 
one of which is mathematical literacy. 
Mathematics literacy that is rated at PISA, 
includes the problems that may be found 
every day where students solve it by using 
mathematics (Sujudi et al., 2020). The 
result of Indonesian students’ ability in 
mathematical literacy of PISA survey in 
2018 is ranked 7th from the bottom with a 

score of 379. This result shows the ability 
of Indonesian students are still in the low 
level compared to the score of 489 which 
is the OECD average. 

Based on the Indonesian students’ 
results at PISA in 2018, it shows that their 
mathematical ability to solve math 
problems is still not optimal. Mathematics 
problem solving is a students’ activity that 
build mathematical connection skills. This 
happens because in solving a math 
problem, students must have the ability to 
find related concepts or theorems that 
used to determine the solution of a 
problem (Romli, 2016). 
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 One of the objectives of 
mathematics learning according to the 
2013 curriculum is to understand 
mathematical concepts, explain the 
relation between concepts and applying 
concepts or algorithms in a flexible, 
accurate, efficient, and precise way in 
problem solving (Permendikbud, 2014). 

Based on the description above, 
every student needs mathematical 
connection skills in solving math 
problems. This is due to the ability of 
mathematical connection, students are 
able to find the relation between 
mathematical topics, the relation between 
mathematics and other fields of science, 
and the relation of mathematics in 
everyday life so that they can find 
solutions to mathematical problems 
(Kusmanto & Marliyana, 2014). 

 In fact, students are still classified 
as having a low level of mathematical 

connection ability. This can be concluded 
from the result of a research conducted 
by Ruspiani (2000, as cited in Muchlis et 
al., 2018), namely the level of students’ 
mathematical connection ability in high 

school is low based on the average 
acquisition of mathematical connection 

ability scores which consist of finding the 
relation between mathematical topics 

around 22.2%; finding the relation 
between mathematics and other fields of 

science around 44.9%; finding the 
relation of mathematics in everyday life 
around 7.3%. Likewise Sholekah et al. 
(2017), in their research, it shows that 

students will face difficulty to understand 
the concepts, to use principles, and to 
solve verbal problems if the level of 

mathematical connection ability is low. 

 The researcher interviewed the 
mathematics teacher of MAN 1 Indragiri 
Hilir. Then, it was found that the 
mathematics problems that were solved 
by the students were the questions taken 
from the publisher's reference book. The 
teachers focus on learning outcomes and 

do not develop the questions that are 
oriented towards mathematical 
connection abilities. 

The researchers conducted a 
preliminary study on the students of MAN 
1 Indragiri Hilir to measure the students’ 
ability to find the relation between 
mathematical topics which are the ability 
of mathematical connection indicator as 
follows: 

 
Look at Figure 1 below. 

 
Figure 1. ∆𝐴𝐵𝐶 

Calculate the area of ∆𝐴𝐵𝐶 if 𝑝2 = 21 
(Rosliana, 2019). 
 
 Based on the analysis results of the 
problem solving carried out by students, 
there are only 5-8 students out of 36 
students in one class who can solve the 
problems given correctly. Students who 
cannot find the solutions to the problem, it 
is because students immediately propose 
the steps to solve the problems without 
finding the relation of known and asked 
with facts, concepts, mathematical 
principles on the problem; and there are 
also students who can find the relation of 
known and asked with facts, concepts, 
mathematical principles on problems, but 
still make mistakes in determining the 
results of arithmetic operations. 
 The analysis results of the problem 
solving carried out by students are not 
good enough because students have not 
been able to find the relation between 
mathematics topics. The results of 
research Meylinda & Surya (2017) shows 
that students' mathematical connection 
ability are not good because students have 
problems in finding the relation between 
concepts that have been learned and 
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cannot recognize also use mathematical 
ideas to solve mathematical problems. 
 It needs an effort to improve the 
learning process so that students' 
mathematical connection skills can be 
improved. The learning process must be in 
accordance and in line with the 
curriculum. The scientific approach is 
applied to the implementation of the 
current 2013 curriculum learning process 
which consists of scientific activities in the 
form of observing, questioning, trying, 
reasoning, and communicating. 

The implementation of the scientific 
approach makes student-oriented 
learning process, because students are 
encouraged to seek knowledge from 
various sources. This is in line with the 7e 
learning cycle model where students gain 
new understanding with the owned 
understanding capital (Rosliana, 2019).  

According to Laelasari et al. (2014), 
a learning model that is centered on 
learning participants is the learning cycle. 
The learning cycle model is integrated 
activities that makes student-centered 
learning process, where investigations 
and discoveries are carried out by 
students to seek and understand new 
materials by relating it to the previous 
experiences that have been obtained 
(Agustyaningrum, 2011). 
 Based on the expert's opinion, it is 
concluded that the learning cycle model is 
a learning model that has stages of 
activities carried out by students to 
construct new understanding materials so 
that the learning process will be student-
centered. 
 The learning cycle model initially 
consisted of 3 stages, namely exploration, 
concept introduction, and concept 
application that described by J. Myron 
Atkin, Robert Karplus, and the Science 
Curriculum Improvement Study (SCIS) 
group, at the University of California, 
Berkeley, United States since 1967. There 
is a development in the 3 stages of the 

learning cycle model. In the mid-1980s, 
BSCS (Biological Science Curriculum 
Study) developed the learning cycle model   
into 5E, namely engage, explore, explain, 
elaborate, and evaluate. Furthermore, 
Eisenkraft (2003, as cited in Rawa et al., 
2016) developed the learning cycle model 
into 7E, namely elicit, engage, explore, 
explain, elaborate, extend and evaluate. 

The 7e learning cycle model has in 
line stages with the indicator aspects or 
mathematical connection abilities. 
Student activities connect mathematical 
concepts that they have previously had to 
find new mathematical concepts and apply 
them to solve mathematical problems that 
are at elicit, engage, explore, explain, and 
elaborate stages. This is in line with the 
aspect of connection indicators between 
mathematical topics. Student activities 
apply the concepts they already have to 
new problems related to mathematics, 
science other than mathematics, and 
everyday life that are at the extend and 
evaluate stages. This is in line with the 
aspect of connection indicators between 
sciences other than mathematics and 
everyday life.  

Based on the description above, the 
researchers hope that learning with the 7e 
learning cycle model and the scientific 
approach has the opportunity as a more 
practical learning towards students' 
mathematical connection abilities. The 
purpose of this study is to describe the 
practicality of the 7e Learning Cycle Model 
Student Worksheet (LKS) with a scientific 
approach to facilitate the mathematical 
connection skills of students of MAN 1 
Indragiri Hilir.  

METHOD  

The type of this research is the 
development research (research and 
development) ADDIE model. Here are 
presented the ADDIE stages and schematic 
phases of research. 
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Figure 2. ADDIE Stages 

 

 
Figure 3. Research Scheme 

 
Research subjects in small group 

trials were conducted on 9 students of 
class XI MS MAN 1 Indragiri Hilir. The data 
collection and analysis techniques are as 
follows. 
(1) Validation Sheet 

The obtained data after the 
validation process is then analyzed by 
reviewing the results of the assessment 
and suggestions from the validator. 
Revision and improvement of students’ 
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LKS are carried out based on the results of 
the review in order to obtain valid LKS. 

The validity of LKS is analyzed by 
using a formula as follows: 

 

𝑀̅𝑉 =
∑ 𝑉𝑖̅

𝑛
𝑖=1

𝑛
 

(Sudjiono, 2011) 

 
Remarks: 
𝑀̅𝑉  : total average of the validity 
𝑉̅𝑖  : the average validation of the i-th 
      validator 
𝑛  : the number of validators 

 
The average total of validity results 

is organized according to the following 
categories. 

Table 1. Validity Category 

Category Interval 
Very Valid 

Valid 
Less Valid 
Not Valid 

Very Not Valid 

4,2 ≤ 𝑀̅𝑉 < 5 
3,4 ≤ 𝑀̅𝑉 < 4,2 
1,6 ≤ 𝑀̅𝑉 < 3,4 
0,8 ≤ 𝑀̅𝑉 < 1,6 

𝑀̅𝑉 < 0,8 

(Sugiyono, 2014) 
LKS is said to be valid and worthy to 

be tested if a minimum level of validity 
obtained is valid. 
(2) Student Response Questionnaire 

Students fill out a response 
questionnaire after did the 7e learning 
cycle model LKS with a scientific approach 
to facilitate students' mathematical 
connection skills. The data obtained after 
the questionnaire filling process were 
then analyzed by examining the results of 
students' assessments of using LKS. 
Revision and improvement of LKS are 
carried out based on the review results in 
order to obtain practical LKS. 

Practicality learning tools that is 
developed was analyzed by using a 
formula as follows: 

 

𝑉𝑝 =
𝑇𝑠𝑝

𝑇𝑠ℎ
𝑥 100% 

(Sudjiono, 2011) 
 

  Remarks: 

𝑉𝑝  : Respondent score 

𝑇𝑠𝑝 : The total empirical score of the 

respondents 
𝑇𝑠ℎ : The expected maximum total score 

 
The percentage result of practicality 

data of LKS is organized in accordance to 
the categories that are presented as 
follows: 

Table 2. Practicality Category 

Category Interval 

Very Practical 
Practical 

Less Practical 
Impractical 

Very Impractical 

80 ≤ 𝑃 ≤ 100 
60 ≤ 𝑃 < 80 
40 ≤ 𝑃 < 60 
20 ≤ 𝑃 < 40 
0 ≤ 𝑃 < 20 

(Riduwan, 2013) 
 
Learning tools that is developed in 

the form of LKS are said to be practical if 
the minimum level of practicality obtained 
is practical. 

RESULTS AND DISCUSSION 

This development research 
produced a product, namely the 2013 
curriculum mathematics learning tools in 
the form of a syllabus, lesson plans, and 
student worksheets based on the 7e 
learning cycle model to facilitate students' 
mathematical connection skills in the 
determinant and inverse matrix material 
for class XI SMA / MA. This development 
research aims to produce a valid syllabus, 
lesson plans, and worksheets that meet 
the practical requirements by using the 
ADDIE development research stages. The 
ADDIE model consists of 5 stages, namely 
Analysis, Design, Development, 
Implementation, and Evaluation. 

At the stage of Analysis, the 
development activity that conducted by 
researchers is the needs analysis to define 
the basic problem that is faced so that 
solution is required to the problems; KD 
analysis and material to formulate GPA 
based on KD, describe learning objectives, 
and drafting a concept; and student 
characteristics analysis. 
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In the results of the needs analysis, 
the basic problem was found in the 
syllabus that the teacher developed, it did 
not yet meet the minimum components in 
accordance with the standard process in 
(Permendikbud, 2016). The syllabus that 
the teacher developed only contained 
identity, KI, KD, learning materials and 
learning activities. The learning activities 
column do not yet refer to a learning 
model, whereas the lesson plan refers to a 
learning model. Next, the basic problem in 
the lesson plan developed by teacher was 
found, that are operational verb that is 
used in the GPA have not been able to 
measure the achievement of learning; 
facts, concepts, principles, and procedures 
in the learning materials are not quite 
right; not known clearly the device, tools / 
materials are used in the current learning 
activities; and the assessment does not 
involve students' mathematical 
connection ability. Subsequently found 
LKS that used by students are not in 
accordance with the learning model that is 
selected in the learning plan because the 
LKS were not developed by the teacher. 
Furthermore, in this research, the KD 
analysis results and materials were 
formulated by the determined KD. The 
results of the student characteristics 
analysis are students seems actively 
discussing based on the researcher 
observation and have the heterogeneous 
academic ability based on the results of 
the mathematical connection ability test 
that researchers give to the students. 

At the stage of Design, the 
development activities that conducted by 
researchers are making initial draft 
(Prototype) of learning tools such as 
syllabus, lesson plans and LKS for 
determinant and inverse matrix materials; 
make a validation sheet design of the 
learning tools for the validator; and create 
a questionnaire response draft of student. 

The design of the syllabus, lesson 
plans, and LKS are adjusted to the stages 
of the 7e learning cycle model and involves 

students' mathematical connection skills. 
The systematics preparation of the 
syllabus and lesson plans were developed 
by Permendikbud (2016). The 
preparation of activities which are on LKS 
based on the learning model on the lesson 
plans. Those activities are expected to 
make students active in the learning 
activities to find concepts and solve 
determinant and inverse matrix problems 
by using the knowledge that has been 
owned previously and meet the 
requirements of didactic, construction, 
and technical. Furthermore, designing a 
validation sheet of the learning tools and 
questionnaire response of students based 
on appraisal aspects that have been 
assigned. 

At the stage of Development, the 
development activity that conducted by 
researchers were developing the learning 
tools such as syllabus, lesson plans and 
LKS for determinant and inverse matrix 
material in accordance with the prototype; 
and product validation and revision. Then, 
product is consulted to mentors in order 
to obtain feedback and suggestion for 
improvements so that the product is ready 
to be validated. Product validation is done 
by 2 Mathematics Education lecturers at 
the Islamic University of Riau and 1 
mathematics teacher at SMAN 1 Kateman. 
In the results of syllabus validation 
analysis, the syllabus average validation 
that is given by validator on the rated 
aspects is 4.24 and considered valid. 
Validators also gave feedback on some 
assessment indicators that is a conformity 
indicator of learning activity using the 7e 
learning cycle model; and the conformity 
indicators of assessment learning results 
using the curriculum of 2013. Next is the 
results of learning plan validation, it is 
obtained an average of learning plan 
validation that were given by validator on 
the rated aspects is 4.25 and considered 
very valid. The validator also gave 
suggestions on several assessment 
indicators, namely learning steps, there 
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are opinions that must not be written 
down; the learning steps at the stage 3 is 
explore; and closing activities. 
Furthermore, in the analysis results of LKS 
validation, the average LKS validation is 
3.90 and considered valid. Validator also 
gave suggestions on some assessment 
indicator, those are LKS should be given a 
number in sequence on pages cover; stage 
1 Elicit, solution column contain Polya 
stage; and stage 2 Engage, set the system 
layout for students’ activities and provide 
an enough space for the student to write 
the answers. 

The result of the product validation 
with a minimum validity is used as the 
basis to revise the product. Furthermore, 
the researchers carry out the activity of 
group testing on the product which has 
been declared a minimal valid and revised 
in accordance with the suggestion at the 
stage of Implementation. The activity of 
group testing in this research is a small 
group testing. The products were tested 
only LKS which was held as much as 4 
times, it was on Tuesday, 22th of 
September 2020 conducted a testing for 
LKS-1 and LKS-2. On the day of Thursday, 
24th of September 2020 conducted a 
testing for LKS-3 and LKS-4. On the day of 
Monday, 28th of September 2020 
conducted a testing for LKS-5 and LKS-6. 
On the day of Tuesday, 29th of September 
2020 conducted a testing for LKS-7. 

The results obtained in a small group 
testing is the percentage of questionnaire 
responses against the 7e learning cycle 
model LKS to facilitate the students’ 
mathematical connection ability on the 
determinant and inverse matrix material 
of class XI SMA / MA amounting to 91.59% 
and categorized as very practical. 

Based on the validation results and 
the students’ response questionnaire 
results toward the syllabus, lesson plans, 
and LKS based on the 7e learning cycle 
model with a scientific approach to 
facilitate students' mathematical 
connection abilities in the determinant 

and inverse matrix material for class XI 
SMA / MA, it can be concluded that the 
syllabus, lesson plans, and LKS based on 
the 7e learning cycle model with a 
scientific approach to facilitate the 
students’ mathematical connection 
abilities to the determinant and inverse 
matrix material for class XI SMA / MA is 
valid and meets the practical 
requirements. In line with the results of 
the research that shows learning tools 
based on the 7e learning cycle model on 
trigonometric material for class X high 
school students are declared valid, 
practical and effective (Rawa et al., 2016), 
and LKPD products based on the 7e 
learning cycle model for class XI SMA 
which is valid and practical (Anggraini et 
al., 2016). 

CONCLUSIONS AND SUGGESTIONS 

The 7e learning cycle model LKS to 
approach scientific to facilitate the 
students’ mathematical connection skills 
already meet the category of practicality. 

The researchers limit the developed 
learning tools to be validated, namely 
syllabus, lesson plans, and worksheets 
(LKS). The researchers made a power 
point visual media, but only as a support 
for learning activities. The researchers 
suggest the readers who are interested in 
developing this research by the learning 
tools in the form of media is validated and 
the researchers suggest the teacher to 
familiarize students by giving questions 
that involve students' mathematical 
connection abilities. 
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