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Abstract The purpose of this research is to determine
the learning quality of Think Aloud Pair Problem Solving
learning model with metaphorical thinking approach
assisted by Class Dojo to students' mathematical literacy
skills. The research method used in this research is a
quantitative method with a pretest-posttest control group
design. The population in this research was VII graders
students of SMP Negeri 9 Salatiga 2019/2020. The sample
in this study was taken using simple random sampling
technique with class VII B as the experimental class and
class VII C as the control class. The results showed that the
TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo has a quality to improve
mathematical literacy skills. This is indicated by the
average score of the learning device validation at the
planning stage which is very good. The observation results
of learning implementations and student responses were
categorized as very good. In the evaluation stage, it shows
that students after participating in the TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo can achieve more than the minimum
completeness criteria (MCC) individually or classically,
The proportion of classical completeness of student’s
mathematical literacy skill with the TAPPS learning model
with metaphorical thinking approach assisted by Class
Dojo is better than the proportion of classical completeness
of student’s mathematical literacy skill with the problem
based learning model with scientific approach assisted by
Google Classroom, and there is an increase in the average
score of student’s mathematical literacy skills taught by
TAPPS learning model with metaphorical thinking

approach assisted by Class Dojo.
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1. Introduction
Every level of society has the right to receive the best
and highest possible education. Humans can develop
through education, forming a human quality and
competitiveness as well as having good character and high
moral. The Indonesian government provides a very large
budget to improve the quality of learning. However, in
reality, the human resources in Indonesia are still low.
This is due to the low quality of education in Indonesia.
Data from UNESCO in the Global Education Monitoring
(GEM) Report in 2016 show that the quality of education
in Indonesia is ranked 10th, while teacher quality is
ranked 14th out of 14 developing countries [1]. Hall and
Matthews (2008) state that training and aspects of
education and knowledge are beneficial for the progress of
a nation [2]. Education can improve and develop the
quality of education. One of the subjects that plays an
important role in education is mathematics because it is
considered a basic science that is taught at every level of
education. Moreover, mathematics underlies the
development of technology which plays an important role
in various disciplines and advances human thinking.
There are five competencies in learning mathematics
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[3]: mathematical problem solving, mathematical
communication, mathematical reasoning, mathematical
connection, and mathematical representation. The
combination of these five competencies is called
mathematical literacy ability. Mathematical literacy has a
mean as an individual's competence to formulate, apply,
and interpret mathematics in diverse contexts. It consists
of reasoning mathematically and the usage of
mathematical concepts, procedures, data and tools to
describe, give an explanation for and predict phenomena.
These capabilities help individuals to apprehend the
function of mathematics in the world and make judgments
and decisions [4]. There are seven basic mathematical
competencies
[5],
including
communicating,
mathematising, representation, reasoning and argument,
devising strategies for solving problems, using symbolic,
formal and technical language and operations, and using
mathematical tools. Mathematical literacy skills help
students understand the role of mathematics in daily life.
Mathematical literacy skills are related to students' ability
to apply mathematical concepts that have been learned
into everyday problems better and effectively [6].
According to the Program for International Student
Assessment (PISA) data in mathematics in 2018,
Indonesian students are ranked 72 out of 78 participating
countries and there is no significant difference in the
average score with Brazil, Argentina and Saudi Arabia,
the score is 379 from OECD average score 500 [7]. In
addition the data from PISA, one of the mathematics
teachers at SMP Negeri 9 Salatiga stated that the students'
literacy skills were still not good. Table 1 is data from the
Ministry of Education and Culture shows that the results
of the Mathematics National Examination Junior High
School in 2019. The data show that the ability of students
to solve social arithmetic problems related to problems in
daily activity is still not optimal.
Table 1. Percentage of Material Mastery in Mathematics National
Examination Junior High School in 2019
Percentage
Indicator
Solving social arithmetic
problems about banking

City

Province

National

69,12

46,51

41,29

Teachers should be able to choose appropriate learning
model or make innovation in learning as an effort to
improve the quality of education. Cooperative learning
can improve the quality of mathematics learning [8]. In
addition, from the results of the questionnaire, it was
found that students preferred to have discussions in
learning mathematics rather than learning alone [9]. The
TAPPS learning model is the development of a
cooperative learning model that is highly relevant to the
purpose of learning mathematics [10].
Think Aloud Pair Problem Solving (TAPPS) learning is
learning that is done in pairs to solve problems. One
student acts as a problem solver whose task is to read the

questions then solve the problem with think aloud, during
the problem solving process the problem solver must
always convey what he thinks or does. Other students
become listeners who are in charge of assisting the
problem solver's thinking process and reminding the
problem solver to keep saying what he or she think or do,
also in charge of asking clarification if something goes
wrong. Listener is not allowed to resolve the problems or
give a direct answer [11]. The steps in implementing
TAPPS learning are as follows [12].
1. The teacher gives different problems to the problem
solver and listener.
2. Think Aloud
3. Problem solver and listener study each problem for 5
minutes.
4. Pair and Problem Solving
a. Problem solver begin to solve the problem and then
explain each step of completion to the listener.
b. Listener ask the things that can not be understood,
or provide direction and guidance if a problem
solver is in trouble.
c. Problem solver and listener switch roles.
5.

The teacher observes and assists the discussion.

To optimize the TAPPS learning model, a metaphorical
thinking approach can be used. The metaphorical thinking
approach is relevant to the purposes of mathematics
learning. Learning with a metaphorical thinking approach
can improve mathematical literacy skills [13]. The
concept of thinking that emphasizes the ability to connect
mathematical ideas and existing phenomena, including the
meaning of metaphorical thinking [14]. There is a positive
response from students towards learning mathematics
through a metaphorical thinking approach. The use of
metaphorical thinking in the learning process makes
learning more meaningful, because students can find a
relationship between the concepts being learned and
known concepts [15]. Metaphorical thinking concepts
based on the structure and way of reasoning are in
accordance with the sensory-motory system called
conceptual metaphors [16] which includes (1) grounding
metaphors are to understand mathematical ideas and relate
them to daily experiences, (2) linking metaphors are to
establish linkage of these two topics, (3) redefinitional
metaphors are to redefine metaphors according to the
topic being studied.
In the Minister of Education and Culture Regulation
Number 37 of 2018 that in order to meet the basic needs
of students in developing their abilities in the digital era, it
is necessary to add and integrate informatics content on
basic competencies in the basic framework and
curriculum structure of 2013 at the primary and secondary
education levels. Various studies related to realistic
learning using information technology and computers
have been carried out. Research from [17] concluded that
the use of information technology in learning can improve
student achievement including mathematical literacy skills.
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This media helps students keep learning and continue to
communicate with their teachers without any limitation
time.
Based on the background of the problems described
above, the research problem that will be examined in this
study is how is the quality of learning in the TAPPS
learning model with metaphorical thinking approach
assisted by Class Dojo to improve students' mathematical
literacy skills? The purpose of this study was to determine
the quality of the TAPPS learning model with the Class
Dojo assisted metaphorical thinking approach to improve
students' mathematical literacy skills.

2. Materials and Methods

The instruments used in this study included learning
devices, tests of mathematical literacy skills, student
response sheets, and teacher activity observation sheets.
Before using the research instrument, it was validated by
two validators that were a lecturer and a teacher of
mathematics.
Quantitative data analysis consists of three stages
according to the stages of learning quality, there were the
planning stage, the implementation stage, and the
evaluation stage. At the learning planning stage, the
learning device validation was carried out, the analysis of
the mathematics literacy test results which included the
validity, reliability, differentiation and difficulty level of
the questions, as well as the validation of the
mathematical literacy skills test questions. At the learning
implementation stage, data analysis was carried out from
the observation of teacher activity and student responses.
At the learning evaluation stage, data analysis of the initial
test results of mathematical literacy skills was carried out
which includes the normality test, homogeneity test and
average similarity test to find out that the two sample
classes had the same initial conditions. After that, the data
analysis of the final test results of mathematical literacy
skills was carried out which included the normality test,
homogeneity test, individual completeness test, classical
completeness test, proportion difference test, average
difference test, and average increase difference test.

The research was conducted at SMP Negeri 9 Salatiga
in class VII students of the year 2019/2020. This type of
research used in this study is a quantitative method.
Sampling used simple random sampling technique with
class VII B as the experimental class using the TAPPS
learning model with metaphorical thinking approach
assisted by Class Dojo with class VII C as the control
class using the Problem Based Learning model with the
scientific approach assisted by Google Classroom. The
research design used was a pretest-posttest control group
design. In this type of experimental design, there is a
random grouping of subjects, there are pretest and posttest.
The results of the pretest are said to be good if the values
of the two experimental groups are not significantly 3. Results
different. The research design is in the following figure 1
[18].
3.1. Result
R
R

𝑶𝟏
𝑶𝟑

X 𝑶𝟐
𝑶𝟒

Figure 1. Pretest-posttest control group design

Which is
R : The research sample was chosen randomly.
O : Initial or final test of mathematical literacy skills.
X : TAPPS learning model with a metaphorical
thinking approach assisted by Class Dojo treatment.
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and Discussion

Based on the results of the learning devices preparation
at the learning planning stage, the syllabus obtained an
average score of 92.5 in the very good category, the lesson
plans obtained an average score of 94.15 in the very good
category, the teaching materials obtained an average score
of 90.85 in the category very good, student worksheets get
an average score of 94.6 in the very good category and the
mathematical literacy skills test get an average score of
92.9 in the very good category. The results of the learning
devices by the validator can be seen in the graph in figure
2.
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Figure 2. Learning devices scores

Figure 3. Teacher activity observation scores

During the learning implementation stage, the teacher's
activities when teaching are assessed by the mathematics
teacher as an observer to determine the learning
implementation. Based on the results of the observer's
assessment on the teacher activity observation sheet, the
score was 81 with a very good category at the first
meeting, the score was 83,8 with a very good category at
the second meeting, the score was 92,7 with a very good
category at the third meeting, and the score was 94 with a
very good category at the fourth meeting The results from
observing teacher activity at each meeting can be seen in
the following graph in figure 3.
Apart from the observation of the teacher activities, the

quality of the learning implementation was also assessed
from the responses given by students. During learning,
students are active and enthusiastic in participating in
learning. Students are required to fill out a student
response sheet questionnaire which includes student
responses to lesson planning and learning process. Based
on the questionnaire that was filled in by 30 students, the
average score was 84.56, which means that the responses
given by the students were in a very good category.
The results of the students' final test of mathematical
literacy skills show the number of students who
completed. Students are said to be complete when the
student's test score reaches the specified completion limit
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or the minimum completeness criteria. In this study, the
minimum completeness criteria used were 53. The
proportion of students' classical completeness in the
experimental class and the control class can be seen in the
following graph in figure 4.
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𝑯𝟏 ∶ 𝝁 > 𝟓𝟑 (students' mathematical literacy skills
after participating in the TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo is
more than the specified individual minimum completeness
criteria (MCC)
The significant level used in this test is 𝛼 = 0,05. The
test criteria are to reject H0 if 𝑡𝑐𝑜𝑢𝑛𝑡 ≥ 𝑡1−𝛼 with
𝑑𝑘 = 𝑛 − 1, accept H0 in other cases. The first hypothesis
test results can be seen in the following table 2.
Table 2. Result of first hypothesis test
𝒕𝒄𝒐𝒖𝒏𝒕

𝜶

𝒕𝒕𝒂𝒃𝒍𝒆

Result

7,702

0,05

1,699

𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒

Conclusion
The average score of
students'
mathematical
literacy skills in the
experimental class is
more than 53

The second hypothesis test aims to determine the
proportion of students who complete individually on
mathematical literacy skills after participating in TAPPS
learning model with metaphorical thinking approach
assisted by Class Dojo achieve more than the specified
classical minimum completeness criteria, which is 75%.
The determination of the hypothesis is as follows.
𝑯𝟎 ∶ 𝝅 ≤ 𝟎, 𝟕𝟓 (the proportion of students who
complete individually on mathematical literacy skills after
participating in TAPPS learning model with metaphorical
thinking approach assisted by Class Dojo is less than the
same as the specified classical minimum completeness
criteria)
𝑯𝟏 ∶ 𝝅 > 𝟎, 𝟕𝟓 (the proportion of students who
complete individually on mathematical literacy skills after
participating in TAPPS learning model with metaphorical
thinking approach assisted by Class Dojo is more than the
specified classical minimum completeness criteria)

Figure 4. The proportion of students' classical completeness

Quantitative data analysis was performed to
demonstrate the fulfillment of the research hypothesis.
There are five research hypotheses proposed. The first
hypothesis test aims to determine students' mathematical
literacy skills after participating in TAPPS learning model
with metaphorical thinking approach assisted by Class
Dojo achieve more than the specified individual minimum
completeness criteria (MCC), which is 53. The
determination of the hypothesis is as follows.
𝑯𝟎 ∶ 𝝁 ≤ 𝟓𝟑 (students' mathematical literacy skills
after participating in the TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo is
less than the same as the specified individual minimum
completeness criteria (MCC)

The significant level used in this test is 𝛼 = 0,05. The
test criteria are to reject H0 if 𝑧𝑐𝑜𝑢𝑛𝑡 ≥ 𝑧0,5−𝛼 , accept
H0 in other cases. The second hypothesis test results can
be seen in the following table 3.
Table 3. Result of second hypothesis test

𝒛𝒄𝒐𝒖𝒏𝒕
2,317

𝜶
0,05

𝒛𝒕𝒂𝒃𝒍𝒆
1,64

Result

Conclusion

𝑧𝑐𝑜𝑢𝑛𝑡
> 𝑧𝑡𝑎𝑏𝑙𝑒

the proportion of
students who completed
individually on
mathematical literacy
skills of more than 75%

The third hypothesis test aims to determine the
proportion of classical completeness of students
'mathematical literacy in a class using TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo achieve more than the proportion of classical
completeness of students' mathematical literacy in a class
using Problem Based Learning model with scientific
approach assisted by
Google Classroom. The
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determination of the hypothesis is as follows.
(the
proportion
of
classical
𝑯𝟎 ∶ 𝝅𝟏 ≤ 𝝅𝟐
completeness of students 'mathematical literacy in a class
using TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo is less than the same as
the proportion of classical completeness of students'
mathematical literacy in a class using Problem Based
Learning model with scientific approach assisted by
Google Classroom )
(the
proportion
of
classical
𝑯𝟏 ∶ 𝝅𝟏 > 𝝅𝟐
completeness of students 'mathematical literacy in a class
using TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo is more than the
proportion of classical completeness of students'
mathematical literacy in a class using Problem Based
Learning model with scientific approach assisted by
Google Classroom )
The significant level used in this test is 𝛼 = 0,05. The
test criteria are to reject H0 if 𝑧𝑐𝑜𝑢𝑛𝑡 ≥ 𝑧0,5−𝛼 , accept
H0 in other cases. The third hypothesis test results can be
seen in the following table 4.
Table 4. Result of third hypothesis test
𝒛𝒄𝒐𝒖𝒏𝒕

𝜶

𝒛𝒕𝒂𝒃𝒍𝒆

Result

1,79

0,05

1,64

𝑧𝑐𝑜𝑢𝑛𝑡 > 𝑧𝑡𝑎𝑏𝑙𝑒

Conclusion
The proportion of
classical
completeness in
the experimental
class is more than
the control class

The fourth hypothesis test aims to determine the
average learning outcomes of students' mathematical
literacy in TAPPS learning model with metaphorical
thinking approach assisted by Class Dojo is more than the
average learning outcomes of students' mathematical
literacy in Problem Based Learning model with scientific
approach assisted by Google Classroom. The
determination of the hypothesis is as follows.
𝑯𝟎 ∶ 𝝁𝟏 ≤ 𝝁𝟐 (the average learning outcomes of
students' mathematical literacy in TAPPS learning model
with metaphorical thinking approach assisted by Class
Dojo is less than the same as the average learning
outcomes of students' mathematical literacy in Problem
Based Learning model with scientific approach assisted
by Google Classroom)
𝑯𝟏 ∶ 𝝁𝟏 > 𝝁𝟐 (the average learning outcomes of
students' mathematical literacy in TAPPS learning model
with metaphorical thinking approach assisted by Class
Dojo is more than the average learning outcomes of
students' mathematical literacy in Problem Based
Learning model with scientific approach assisted by
Google Classroom)
The significant level used in this test is 𝛼 = 0,05. The

test criteria are to accept H0 if 𝑡𝑐𝑜𝑢𝑛𝑡 < 𝑡1−1𝛼 with
2

𝑑𝑘 = 𝑛1 + 𝑛2 − 2, reject H0 in other cases. The fourth

hypothesis test results can be seen in the following table 5.
Table 5. Result of fourth hypothesis test
𝒕𝒄𝒐𝒖𝒏𝒕

𝜶

𝒕𝒕𝒂𝒃𝒍𝒆

Result

2,058

0,05

2,002

𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒

Conclusion
the average score
of mathematical
literacy skills in
the experimental
class is more than
the control class

The fifth hypothesis test aims to determine the increase
of mathematical literacy skills of students who are taught
using TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo is more than the increase
of mathematical literacy skills of students who are taught
using Problem Based Learning model with scientific
approach assisted by Google Classroom. The
determination of the
hypothesis is as follows.
𝑯𝟎 ∶ 𝝁𝟏 ≤ 𝝁𝟐 (the increase of mathematical literacy
skills of students who are taught using TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo is less than the same as the increase of
mathematical literacy skills of students who are taught
using Problem Based Learning model with scientific
approach assisted by Google Classroom)
𝑯𝟏 ∶ 𝝁𝟏 > 𝝁𝟐 (the increase of mathematical literacy
skills of students who are taught using TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo is more than the increase of mathematical
literacy skills of students who are taught using Problem
Based Learning model with scientific approach assisted
by Google Classroom)
The significant level used in this test is 𝛼 = 0,05. The
test criteria are to accept H0 if 𝑡ℎ𝑖𝑡𝑢𝑛𝑔 < 𝑡1−1𝛼 with
2

𝑑𝑘 = 𝑛1 + 𝑛2 − 2 , reject H0 in other cases. The fifth
hypothesis test results can be seen in the following table 6.
Table 6. Result of fifth hypothesis test
𝒕𝒄𝒐𝒖𝒏𝒕

𝜶

𝒕𝒕𝒂𝒃𝒍𝒆

Result

2,315

0,05

2,002

𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒

Conclusion
the increase in
mathematical
literacy skills in
the experimental
class is more than
the control class

The increase in mathematical literacy skills before and
after using the TAPPS learning model with metaphorical
thinking approach assisted by Class Dojo is calculated
using the normalized gain formula (N-Gain). The
normalized gain value (N-Gain) in the experimental class is
0.533. While the normalized gain value (N-Gain) in the
control class is 0.334.
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3.2. Discussion
Learning using the TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo
consists of six steps. The first step is to apply a
metaphorical thinking approach to explain the learning
material that has been uploaded through the Class Dojo
before learning so that students can study the material first.
The metaphorical thinking approach includes grounding
metaphors, linking metaphors, and redefinitional
metaphors. In this study, the chapter used is social
arithmetic. The stages in delivering material about profit
using the metaphorical thinking approach include the
grounding metaphors stage, the teacher delivers the
definition of profit and examples in everyday problems.
The definition of profit can be seen in figure 5 below.
“If the total selling price or income is more than the
original price or capital, the seller makes a profit”
Figure 5. The definition of profit

The capital is the amount spent in buying, operating, or
producing something. After that, the teacher gives
examples of daily problems related to this definition, these
examples can be seen in figure 6 below.

Figure 6. The examples of daily problems related to profit

Profit, if Selling Price > Original Price
Or
Profit, If SP > OP
Profit = Selling Price – Original Price
Or
P = SP – OP
Figure 7. The formula of profit

At the linking metaphors stage, students with teacher
guidance look for similarities or relationships between
definitions and examples. In the example given, there is the
term original price with a value of IDR 2,000,000 and a
selling price of IDR 2,500,000, which is similar to the
definition of profit that the selling price is more than the
original price. The seller got a profit of IDR 500,000,
which is equal to IDR 2.500.000 – IDR 2.000.000. From
this similarity, it is found that the amount of profit can be
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calculated by subtracting the selling price from the
purchase price. At this stage of redefinitional metaphors,
teacher and students define or formulate profits based on
the information that has been obtained. The formula
determining the profit based on information from the
linking metaphors stage can be seen in figure 7.
The second step of the TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo is
that the teacher forms groups of two students per group.
The third step is for the teacher to give problems to each
group which has also been uploaded to the Class Dojo.
After that, the fourth step is Think Aloud. Students are
given the opportunity to study the problems given for
approximately 5 minutes. The fifth step is pairing and
problem solving where students are asked to sit according
to predetermined groups.
Students carry out their respective assignments, the
problem solver conveys the completion steps coherently
and the listener listens and corrects when an error occurs.
When it is finished, students take turns in roles so that
each student gets the same role. In the final step, group
representatives present the results of the discussion and
reflect together with the teacher regarding the material
that has been studied.
In this study, the quality of learning is divided into
three stages [19] including the planning stage, the
implementation stage, and the evaluation stage. Learning
is said to be of quality if at the learning planning stage, the
learning devices used are at least in good category as
shown by the validation sheet of learning devices
including syllabus, lesson plans, teaching materials, and
student worksheet. At the learning implementation stage,
the learning devices used must be practical so that they are
easily accepted by students and the responses from
students are at least in good categories and the ability of
teachers to carry out learning is at least in good categories
as shown by student response sheets and teacher activity
observation sheets. Next is the learning evaluation stage
which fulfills the effectiveness test of learning outcomes
which is assessed based on the completeness of the final
test results of the students' mathematical literacy skills.
From the calculation of the validity of the learning
device show the learning devices arranged are suitable for
use in learning. It can be concluded that the quality of
learning planning is categorized as very good. Teacher
quality is an important factor in determining student
success and one way of improving the quality of
education [20]. The aspects assessed by the observer are
listed in the teacher activity observation sheet which
includes teacher activities when opening lessons,
conditioning the class, delivering material, applying the
learning model syntax used and teacher activities when
closing lessons. Based on the results of the observer's
assessment on the teacher activity observation sheet, it
was obtained an average score of 87.88, so it can be
concluded that as long as the teacher teaches using the

7518

TAPPS with Metaphorical Thinking Approach Assisted by Class Dojo to Improve Mathematical Literacy Skills

TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo has a very good category.
At the learning implementation stage, an assessment is not
only carried out on the teacher but also the responses
given by the students. Based on the questionnaire that was
filled in by 30 students, the average score was 84.56,
which means that the responses given by the students
were in a very good category. It can be concluded that the
implementation of learning with the TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo has a very good category.
Next is the learning evaluation stage which fulfills the
effectiveness test of learning outcomes which is assessed
based on the completeness of the final test results of the
students' mathematical literacy skills. Based on the data
analysis that has been done, it is found that the average
mathematical literacy skills of students after participating
in the TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo can achieve more than
the minimum completeness criteria (MCC), which is 53.
The average score for the final test of mathematical
literacy skills of the experimental class was 75.87, while
the average score for the control class was 66.43.
The proportion of students who complete individually
on mathematical literacy skills after participating in
TAPPS learning model with metaphorical thinking
approach assisted by Class Dojo can achieve more than
the specified classical minimum completeness criteria,
which is 75%. The percentage of students who achieved
completeness in the experimental class was 93.33%. The
proportion of classical completeness of students
'mathematical literacy in a class using TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo achieve more than the proportion of classical
completeness of students' mathematical literacy in a class
using Problem Based Learning model with scientific
approach assisted by Google Classroom. In the
experimental class, there were 28 out of 30 students who
completed individually, while the control class had 23 out
of 30 students who completed individually.
The average learning outcomes of students'
mathematical literacy in TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo is
more than the average learning outcomes of students'
mathematical literacy in Problem Based Learning model
with scientific approach assisted by Google Classroom.
From the results of the final test of mathematical literacy
skills, the average score for the experimental class was
75.87, while the average score for the control class was
66.43. the increase of mathematical literacy skills of
students who are taught using TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo is
more than the increase of mathematical literacy skills of
students who are taught using Problem Based Learning
model with scientific approach assisted by Google
Classroom. The average increase in students'

mathematical literacy abilities in the experimental class
was 27.53, while the average increase in the control class
was 16.87. The increase in mathematical literacy skills in
the experimental class resulted in a normalized gain value
(N-Gain) of 0.533. While the normalized gain value
(N-Gain) in the control class is 0.334. So it can be
concluded that the average increase in students'
mathematical literacy skills in the experimental class and
control class is categorized in the moderate level. Even
though it has the same category at a moderate level, the
normalized gain value in the class using TAPPS learning
model with metaphorical thinking approach assisted by
Class Dojo is higher than the class using Problem Based
Learning model with scientific approach assisted by
Google Classroom.
Based on the above discussion, it can be concluded that
learning using the TAPPS learning model with
metaphorical thinking approach assisted by Class Dojo
has a quality in improving students' mathematical literacy
skills. The application of this learning model makes
students more active and enthusiastic in asking questions,
solving problems and expressing opinions during learning.
Some research concluded that TAPPS learning model
helps students become aware of their thinking processes
and improves problem solving skills [11]. TAPPS
learning model also makes students better at applying
knowledge to formulate strategies and students also show
positive perceptions and attitudes during learning.
Research by [21] states that in improving students'
mathematical literacy skills, an active learning process is
needed so that it provides opportunities for students to be
able to develop their own ideas. In addition, students also
find it easier to understand the material because they use a
metaphorical thinking approach that connects learning
materials with various problems in daily activity.
Students' mathematical literacy abilities get a positive
impact from learning with a realistic approach that can be
improved by reinventing mathematical concepts [22]. The
principle of reinventing the concept of mathematics
provides students with the opportunity to discover their
own concepts by redefining them based on the
relationship between mathematical ideas and everyday
problems at the redefinitional metaphors stage. This is in
accordance with research by [23] related to the effect of
the metaphorical thinking approach on mathematical
literacy skills, which concludes that there is a significant
effect of student activities after participating in learning
on students' mathematical literacy skills. The teacher
facilitates students to find concepts through the guidance
provided during learning and outside of learning by
uploading material before learning through the Class Dojo
so that students can study the material first. The research
by [24] also states that innovative learning in the 21st
century can take advantage of technological advances by
integrating technology-based learning media.
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4. Conclusion
Based on the description above, it can be concluded that
the TAPPS learning model with the Class Dojo assisted
metaphorical thinking approach has a quality and can
improve mathematical literacy skills. This is indicated by
the learning devices that have been arranged at the
learning planning stage which are categorized as very
good. At the learning implementation stage, based on
observations of the implementation of learning by the
observer on teacher activities during teaching and the
results of student response questionnaires, it can be
concluded that teacher activities and responses given by
students are in very good categories. At the learning
evaluation stage, the mathematical literacy abilities of
students in the experimental class can achieve more than
the individual and classical minimum completeness
criteria (CMCC), the proportion of classical completeness
of students' mathematical literacy abilities in the
experimental class is higher than the control class, the
average mathematics literacy learning outcomes in the
experimental class are better than the control class, and
the increase in mathematical literacy skills in the
experimental class is more than the control class.
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