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Abstract. The background of this research is caused by the problem of low mathematical literacy ability which causes some
students to be unable to solve mathematical contextual problems. The teacher centered learning process does not provide
opportunities for students to develop their ideas properly so that students find it difficult to understand concepts correctly.
Discovery learning is student centered learning so that students can build their ideas and discover concepts through their
mental processes. Hands on activity is a learning media that supports student learning activities. The purpose of this study
was to determine the effectiveness of discovery learning with hands on activity on mathematical literacy. This study uses a
mixed methods. The research data was obtained through tests of students mathematical literacy, interviews and observation.
The research sample consisted of 66 students of class X semester 1 of SMAIT Nurul Islam Tengaran. Quantitative data
analysis using descriptive and inferential statistics. Qualitative research subjects were obtained from students who had the
highest ranking in the previous class. So that the two highest ranking subjects were chosen, namely S1 and S2. The gain test
obtained a significance of 0.000 <0.05, this indicates that there is an increase in mathematical literacy in the experimental
class which is higher than the control class. The subject of S1 is able to master the 5 indicators of mathematical literacy very
well. While S2 is able to master the 4 indicators of mathematical literacy well. Through discovery learning with hands on
activity students can improve their mathematical literacy ability.
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INTRODUCTION everyday life (Maslihah et al., 2020). In line with
this opinion that mathematical literacy does not

Mathematics is a universal science that only require mastery of the material, but requires
forms the basis for the development of modern reasoning, concepts and the use of mathematical
technology. Mathematics has a very important tools to solve mathematical problems (Rahmah
role in various disciplines and develops the Hayati, 2019). Mathematical contextual problems
reasoning power of human thinking. Human are related to mathematical literacy. So that
thinking ability is needed in the process of solving  through the literacy process students can grow
problems so as to be able to provide effective literacy in reading, arguing, counting, reasoning
solutions. Where the ability to solve problems is and interpreting mathematical symbols and
the most important part in mathematical literacy. concepts (Umbara &  Suryadi, 2019).
The existence of industry 4.0 demands to increase  Mathematical ~ literacy ~ encourages  one's
competitiveness in a very dynamic modern era. awareness of the role of mathematics in life.
This means students or the public must develop  Because the role of mathematical literacy is very
self skills to master all information and important in the wider community, so those who
knowledge. In line with this statement that in an  are literate are not only students but the wider
effort to develop critical, logical and systematic community in general (Genc & Erbas, 2019).
thinking skills, mathematics is needed (Lailiyah Besides that, mathematical literacy is a
et al., 2023). Therefore, mathematics plays an component of mathematics that really encourages
important role in preparing qualified and students to understand concepts and apply them
competitive human resources in the modern era to every situation (Salsabila et al., 2019). In line
ahead. with this opinion that mathematical literacy is an
Mathematical literacy is a basic ability that individual's ability to formulate, present and

is important for students to develop the quality of interpret mathematical problems in various
education. In this regard, having good contexts (Syawahid, 2019). Because through the
mathematical literacy can solve contextual literacy process students will directly improve
problems related to everyday life problems (Nur  communication skills. Because mathematical
Hidayat et al., 2021). Mathematical literacy does communication skills are essential in the
not only have the ability to count, but students can  mathematical literacy component (Ahdhianto et
reason and think logically in solving al., 2020). In addition, that through mathematical
mathematical contextual problems related to literacy makes people aware and understand the
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role of mathematics in real life (Genc & Erbas,
2019).

The results of participation in the
assessment through the Program for International
Student Assesment (PISA) sponsored by the
Organization for Economic Cooperation and
Development (OECD) from 2000 to 2018. The
2018 PISA test results show that Indonesia's
mathematical literacy is still below the
international average score. Of the 79
participating countries, Indonesia ranks 73rd with
a score of 379 (OECD, 2019). There are several
factors that impede students mathematical
literacy, namely because students are used to
guestions that are routine in nature so that non
routine questions related to contextual
mathematical problems are not used to being
worked on (Hakim et al., 2022). In line with this
opinion, factors that affect students mathematical
literacy abilities are also influenced by learning
environment factors (Imamuddin & Sepriyanti,
2022). So that it is difficult for students to identify
problems and make them in the form of simple
mathematical models (Rahmah Hayati, 2019).
One of the most important components needed in
the 21st century is mathematical literacy ability
(Susanta et al., 2022).

Based on the results of observations at
SMAIT Nurul Islam Tengaran, the results of the
math literacy test were still low. This was
evidenced by students still not being able to
master the PISA level related to mathematical
competence, namely levels 6, 5, and 4 well.
Where at each of these levels it is closely related
to indicators of mathematical literacy, namely
communicating, mathematizing, representation,
reasoning and argument, and devising strategies
for solving problems.

The role of learning methods or models is
needed so that students mathematical literacy
skills can increase. In addition, the role of the
educator is the first component in the learning
process activities. Discovery learning is a
student-centered learning model that can
encourage cognitive activity through literacy
activities so students can discover concepts and
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apply them (Tokada et al., 2017). Through
discovery learning it can improve students
cognitive abilities because students are directly
involved in learning activities so that recovery
learning is very effectively implemented in the
classroom (Gunawan et al., 2020). In line with
these findings that implementing discovery
learning in the classroom can develop students
literacy habits (Winarni et al., 2020). To support
the literacy process activities, it is supported by
learning media based on Hands on Activity.
Hands on activity is any activity that creates
students direct experience with problem objects
where students solve problems by involving
hands directly (Nurjanah et al., 2020). In addition,
learning through hands on activity is effective in
increasing conceptual understanding, fostering
active student learning, and improving good
communication (Wardono et al., 2020).
Communication skills are one of the indicators of
mathematical literacy, so that hands on activities
can encourage students to be more active and
enthusiastic in solving mathematical problems
through hands on activities.

METHODS

This study uses a mixed methods research
method that focuses on the effectiveness of hands
on activities based discovery learning on students
mathematical literacy abilities. The research
subjects were class X SMAIT Nurul Islam
Tengaran, totaling 66 students. Data were
obtained through tests of mathematical literacy
skills, structured interviews, and observation.
Quantitative data were analyzed using descriptive
and inferential statistics. Meanwhile, qualitative
data analysis was carried out by selecting two
subjects who had the highest ranking from the
previous class. Then given the problem of
mathematical literacy each of the two problems.
The results of student answers were analyzed
based on indicators of mathematical literacy and
structured interviews. Indicators of mathematical
literacy can be presented in the table below.
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Table 1. Relationship between mathematical processes and basic mathematical ability

Formulating

Employing

Interpreting

Communicating

Mathematising

Representation

Reasoning and
Argument

Devising strategies
for solving problems

Using symbolic,
formal and technical
language and
operations

Using mathematical
tools

Reading, making questions,
objects or pictures that
make sense of a problem

Identify variables and
mathematical structures
that underlie realistic
problems

Representing real world
problems in a mathematical
form

Describes, provides
justification for identifying
and designing
representations of the real
world

Selecting or devising a plan
to reshape real world
problems

Use appropriate variables,
symbols, diagrams and
models to describe
contextual problems

Use mathematical tools to
describe mathematical
relationships

Indicates the work
involved in obtaining a
solution

Using understanding in a
context to accelerate
completion

Can understand, connect
and use various
representations in
interacting with problems
Provide justification for
the processes and
procedures used to
determine outcomes

Enables effective control
mechanisms on multi step
completion procedures
Understand and utilize
formal constructs based
on definitions, rules and
use algorithms

Know and use
mathematical tools
according to the context
of the problem

Build and communicate
explanations and
arguments in the context
of the problem
Understanding the levels
and limitations of the
mathematical solutions
of the models used

Can connect two or
more representations
related to the problem
situation.

Describe a mathematical
solution and provide
explanations and
arguments to support it

Design and implement
strategies to evaluate
and validate solutions.
Understand the
relationship between the
problem context and the
representation of the
solution

Use mathematical tools
and remember the
context of the problem

RESULTS AND DISCUSSION

This study focuses on

indicators of

mathematical literacy, namely communicating,

mathematizing, representation, reasoning and
arguments, devising strategies for to solve
problems, mathematical symbols and formal
language and rules and using mathematical tools.

Table 3. Increase Test Results (Gain)

Independent Samples Test

Levene's Test for Equality
of Variances

t-test for Equality of Means

95% Confidence Interval of

v the Difference
& § 9o
5 o =8
F Sig. t Df X % &0 c c
=. = ko]
g g 85 3 g
- 8
< Equal variances 3.299 074 9993 58 .000 .47567 .04760  .3803 57095
£ assumed
(] .
o Equal variances not 9.993 50.499 .000 47567 .04760 3800 57125
assumed

Based on the gain test results in table 3,
obtained a significance value of 0.000 <0.05. So

conventional learning.

The research subjects were obtained from

it can be concluded that the class that gets
discovery learning with hands on activity is
higher than the students in the class that get

students who had the highest ranking from the
previous class, so S1 and S2 subjects were
selected. The two subjects were given math
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literacy questions then followed by interviews to
reconfirm the answers they had written.

the reason?"
The results of the work can be analyzed

based on seven indicators of mathematical
literacy, namely communicating, mathematising,
representing, reasoning and argument, devising
strategies, using symbolic, formal and technical
language and operations, using mathematical
tools. The following is the result of student work.

Mathematical literacy problem

“A pizza shop serves two choices of pizza
with the same thickness but different sizes. The
small pizza has a diameter of 30 cm and costs 30
zed and the large pizza has a diameter of 40 cm
and costs 40 zed. Which pizza is cheaper. Give

Problem Solve by the Subject of one (S1)
Understanding Problems

Translation:
« * diameter pit2a kecil 30cm 9 =15 cm The diameter of a small pizza is 30 cm. So that, the radius of a small
= drameter pizza besar 40cm = r= 20 cm pizzaislsem ' S
: hai . . The diameter of a big pizza is 40 cm. So that, radius of a big pizza is 20
9o pieta fkecl 30 zed oy

= hargo pizga bejar 40 ted
= plRta yang lebih murah 7

The price of a small pizza is 30 zeds
The price of a large pizza is 40 zeds
which pizza is cheaper?

Figure 1. Stage of understanding the problem S1

Based on Figure 1, S1 is able to understand
the information conveyed by the problem, it can
be seen that S1 is able to write down what is

communicate real world information in writing
into a simple mathematical form, so that the
indicator of mathematical literacy, namely

known. This shows that S1 is able to communicating is fulfilled.
Devising a Plan

Luas P.g = r™ Translation:

Luar P-8 = e | Areaof small pizza = nr?

o b Bk geaBE Area of larae pizza = mr?
z
Figure 2. Stage Devising a Plan of S1

Based on Figure 2. S1 is able to make a good settlement plan. This can be seen from the results
of S1 work being able to write the formula for the area of a circle and the formula for the radius of a
circle well. This shows that S1 is able to relate mathematical concepts to real world applications.

Carry Out the Plan

Misalkan -

Saya memi fiki uang sebegar (2o zed . saya
akan wem beli beberapn pizza .
mMmanak yang (ebiht mucah ?

Translation:

Example:

I have 120 zeds. | will buy some pizza, so which pizza is cheaper?

The small Pizza = The price of one pizza is 30 zeds, so with the money
| have, | can buy 4 small pizzas

The large pizza = The price of one pizza is 40 zeds, so with the money |
have, | can buy 3 big pizzas

maka pizza

Pirza Kecil - fiaga fatu pizza adalan 20 zed .

mokaw dengan uang gang ayd
miliki . saya bita membeli pita
Ukuran keal Sebanyak 4 pizIA

harga catu pizza adalah 4o wed
Mfl efigan uang Yya faya

miliki \ caya bisa mémbel( ?{tio
ukaran befar rebanyak 3 pizza

Pirra Beracr -

Luas P = TLr; 2
= 2.1 - -
2l anr Translation:

RO .- S Area of a small pizza is 706,5 cm?
- AR - - - 2
= 3N %2 | Areaofalarge pizzais 1.256 cm
= \2Z56 cm*

28



Abdullah / International Conference on Science, Education and Technology 2023: 25-32

Apabila cli ukur daa fegr luas pirta, maka :
CE = 4x Luas pitra kel

4A4x 706, ¥

2. 826cm™

3 < Luas pizra besar
3 < \.256
3.7268 cm ™

Translation:
Small pizza area = 4xsmall pizza area = 4x706,5 cm?= 2.826 cm?
Big pizza area = 3xlarge pizza area = 3x1.256 cm? = 3.768 cm?

[}

es. =

\

Maka | apabila trgin menclapatkan teontungan

dar pizra yang dibeli, saya bifa metbeli 3 Translation: ' _ ) _

PEFA ukuran bﬁfardaﬁpada 4 praac (I;T:Zbuy 4 small pizzas, | will get a pizza with an area of 2.826
ukuron kecil . fama -fama mengeluarkan : : - :

uang sebemar o wed . narun fecsertase (I:frr:zbuy 3 large pizzas, | will get a pizza with an area of 3.768

pa?a yang diclaptkan kedva jems plza
berbeda - Apabila membeli 4 P keal,

g akan menda pffan preta selvas 2.826 cm
namon bila membel; 2 preea begar, 2
Saya dkan mendapatian prrra seloas 3.3+68 cm

So, a pizza that is cheaper is a pizza with an area 2.826 cm?, so
that cheap pizza is small size pizza

Translation:

Conclusion

So, a pizza that is cheaper is a pizza with an area 3.768 cm?, so
that cheap pizza is large size pizza

Jadi, pro Yangy \ebih murah adalah
Fitta yang oerukuran - befar.

Figure 3. Stage of Carry Out the Plan of S1

From the results of the work in Figure 3 that
S1 has been able to apply mathematical concepts
well, it can be seen that S2 is able to calculate the
area of a pizza circle and the length of the radius
of the circle. It can be seen from the results of
undergraduate work that they are able to apply
indicators of mathematical literacy well, namely
representating, reasoning and arguments,
devising strategies for problem solving, using
symbolics, formal language and rules. this shows
that using discovery learning can improve
students' critical thinking (Putri et al., 2020). The
results of this study are also supported by other
studies that use discovery learning to increase
student activity in learning (Waziana et al., 2020).

Looking Back

Problem Solve by the Subject of Two (S2)
Understanding Problems

Wchthons™. prone. ool Jligan Aumeter 1o o

lwrgﬂ 70 7288 -

. Pﬂt.u: Wr W %MM '{UM

by o 9.5 -

D(W A fW:lo Wagunatet Yoy Lebvi- prsred- —/ [

Based on the results of S1 work, it shows
that S1 has been able to systematically solve
problems well. This can be seen at the stage of
understanding the problem S1 is able to write
down the information contained in the problem.
At the stage of drawing up a plan or strategy for
solving S1, they are able to connect mathematical
concepts in a simple way, namely writing the
formula for the area and radius of a circle. The
stages of implementing the settlement plan can be
seen that S1 calculates the area and radius of the
circle carefully and S1 is also able to make a good
illustration of simplifying the problem. This can
be seen that S1 makes an example in figure 3.
Then makes conclusions based on the solution
well. This can be seen that the indicators of
mathematical literacy are well fulfilled.

Translation:

Is known: The diameter of a small pizza is 30 cm and price

30 zeds.

The diameter of a small pizza is 40 cm and price 40 zeds

Translation:
Asked : Which pizza is cheaper?

Figure 4. Stage of understanding the problem S2
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rewrite information contained in real world
problems such as writing down what is known
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and what is asked. This can be seen that the
indicators of mathematical literacy are fulfilled.

(wes pime (Logeres) LT
(r:Ly_)J;’,-So:WW-—

7 -
Loien, breea )L x5 %: g2 et

Translation:

The area of a small pizza and big pizza = mr?

Figure 5. Stages

Based on Figure 5, it shows that S2 is able
to connect understanding of mathematical
concepts from real world problems, it can be seen

Carry Out the Plan
j (,MJ,’)?

il
Dwver e beerd 30 o
LM pine (WW> I
L8430
Doy prae 0516 "1 298
1 285 prme beesl 2 22520y By 23,6 e

ﬂp— ['wy‘ A4 2685 -

Prwsher Pime e 4o 6- A bore YO e
V:,é..(/oﬁ'lpﬁ“

Jun e bt 77
[ s PP Yo

207 Yo
: WTL_ = 0¥ S,Ilf ’

o

u‘ﬁ(’w{ l
f’h& 'ﬂ L"f*ﬁMM
’ o 1y ik

Pon bea

e Mot 23,00
, ot 10
g 1 . e Lee (L

]

¢ ododen P~ poted %M’l)j!ﬁ %

Devising a Plan S2

that S2 writes the formula for the area and radius
of a circle.

Translation:

Answer : The area of a small pizza 30 cm
and price 30 zeds. Area of small pizza is

2.

The area of a small pizza is nx15%=225m.
So that, the price of 1 zeds small pizza is
23,6 cm?

Translation:

The area of a large pizza 40 cm and price
40 zeds. Area of large pizza is nr?.

The area of a large pizza is 1x20?=400m.
So that, the price of 1 zeds large pizza is

31,4 cm?

KI'ranslation:

The small pizza, 1 zeds can get a pizza
with an area 23,6 cm?2.

The large pizza, 1 zeds can get a pizza
with an area 31,4 cm?.

So that, then a cheaper pizza is a large
pizza with an area 31,4 cm?

N

~

)

Figure 6. Stage of Carry Out the plan S2

Figure 5 shows that S2 is able to calculate
the area and radius of small and large pizza
circles. The results of S2 work are also seen to be
able to determine the price of 1 zeds can get a
small pizza with an area of 23,6 cm? and the price
of 1 zeds can get a large pizza with an area of 31,4
cm?. Then S2 is also able to draw conclusions
correctly. However S2 didn't draw correctly, but
S2 was able to calculate the radius by r =1/2 d.
This can be seen in Figure 6. This shows that S2

is able to show indicators of mathematical
literacy  well, namely  communicating,
mathematising, reasoning and arguments, using
symbolic and formal language and rules and
making interpretations by concluding the results
of the solution correctly. through the application
of discovery learning can improve mathematical
reasoning, communication, and self confidence
(Siregar et al., 2020). In addition, applying
discovery learning can improve students'
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mathematical problem solving (Purwaningsih et
al., 2020).

Looking Back

Based on the stage of understanding the
problem that S2 is able to write down what is
known and what is asked. The master's problem
solving planning stage is able to connect
mathematical concepts correctly. Then the
implementation stage of planning S2 was able to
describe the answers correctly. So that the
indicators of mathematical literacy are visible,
but the indicators using mathematical tools are
not visible because S2 only draws circles
manually. After conducting interviews that S2 did
not draw using anchors.

CONCLUSION

Based on the results of the gain test analysis,
it was obtained that the class value increase in
discovery learning with hands on activity was
higher than the class that received conventional
learning. Based on the results of solving
mathematical literacy problems, it was found that
S1and S2 subjects were able to apply 5 indicators
of mathematical literacy well, namely
communicating, mathematising, representation,
reasoning and argument, devising strategy, using
symbolics and formal, technical language, using
mathematical tools. Both subjects were able to
reason and argue well. So that through discovery
learning with hands on activity it is effective in
increasing students' mathematical literacy.
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