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17. Mathematical Improve Communication Skills Students 
With Learning Sl Pgmi Matakuliah Metodologi 
Investigation on Research in City Iain Bengkulu 

Dian Oktari", Haji Saleh1 

'University ofBengkulu 
'Email: okta.diandri@yahoo.com 

ABSTRACT 
The purpose of this study was to determine keterlaksanaan investigative learnzi; 

improve the communication skills of mathematics students S 1 Prodi PGMI State Is 
Institute (IAIN) of Bengkulu through investigative learning. The research method used _ 
PTK (Classroom Action Research). Subjects were students Sl Prodi PGMI State · 
Institute (IAIN) Bengkulu city, amounting to 32 people. The study lasted for two c� :- 
improve communication skills by learning mathematical investigation. Results of resezn 
irnproving students' mathematical communication skills are taught through learnr-, 
investigation was 53.13% in the low category which is the average score of theoutcorne • 
mathematical communication skills of students orally in the first cycle and test results in 
mathematical communication ability is still low with an average percentage of 37.50 in cy; 
In the second cycle an increase in the overall percentage of students matherrz., 
communication skills orally reached 95.83% which is at high category and an increase :::. 
overall percentage of students in mathematical communication skills terulis reached S" - 
which is located in the high category. 

Keywords: mathematical communication skills, learning investigation 

1. Jntroduction 
Education is an aspect which was instrumental in print quality human because human : 

through education will lead to a better life. In order for optimal educational goals achieve; 
the lecturers and teachers as educators demanded to develop a learning process to S""� 

condition and age progresses. More specifically, the lecturers are required to always be c:-::. 
and innovative in order to prepare the lecture activities of student teachers are qualifier 
competent in their field. 

Math train men to have the ability to reason logically, systematically, creative, � 
rational, careful; the ability to be honest, open, objective, cooperate, creative; act effective 
efficiently. These abilities should be prepared early on to students especially for 3':::... 
teachers of mathematics. 

In mathematics, communication skills need to be presented intensively so that studec, 
actively involved in learning. Mcngkomunikasika activities can not be separatec 
mathematical communication skills that are part of a mathematical power or higc- 
mathematical thinking. Student teachers need to be given a good mathematical commur, 
skills that will be able to melatihkan and teaching mathematics well. 

Communication skills according to [1] is the ability to convey mathematical ideas. - 
orally, in writing or deed. The ability is one's ability to be achieved in mathematics. 

In order to hone the communication skills necessary mathematics student teachers : � 
model is designed according to the constrnctivist view because, according to this view .e 
is aimed at helping students to build concepts I principles of mathematics on their own :._._ 
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a process of assimilation and accommodation. One model of learning that could be expected to 
improve mathematical communication is teaming model group investigation. 

According to Evans in [2] model of investigative learning is student activities that are spread 
divergent activity). In college it is understood that the students be given the opportunity to 
• -'· develop, investigate interesting things that disturb their curiosity. Students are faced with 

- situation that is full of questions that could lead to confrontation and to encourage the creation 
f intellectual investigation. According to Kissane [3] study with investigation likened, "Aperson 

;:'•en a fish is fed for a day. A person taught to fish is fed for life". The point with these 
r::··csrigative activities, the students arc trained to not just accept something that is so like by a 
�ii that can be eaten and stayed for a day, but they arc trained like learn to catch fish so he can 
� fish during his lifetime. Meanwhile [4] describe the phases in the learning phase GI ie read, 
.:-m.slate, and understand the problem; phase and phase troubleshooting answered and 
• mrnunicate the answers. 

Mathematical communication skills is one of five high-level thinking skills. In the article 
2.:X>Ut the five high-order thinking skills described that involves Communication receiving and 
wring ideas and can be Expressed in the forms of numbers, symbols, diagrams, graphs, 

c :arts, models and simulations. This means that the mathematical communication involves 
"?Ceiving and giving ideas and can be expressed in the form of numbers, symbols, charts, 
_;::!phs, diagrams, models and simulations. According to [2] mathematical communication skills 
2 student's ability to use mathematics (mathematical language) and the student's ability to 
communicate mathematics in the study as the content of the message to beconveyed.The 
::)eSSage contains the material that students learn math, for example in the form of concepts, 
formulas, or a problem-solving strategies. Parties involved in the events of communication in 
C::e classroom is a lecturer and students. How to transfer the message can be verbal or written . 
• "'5 for the problems in the Innovative Practice of Learning Math is How to improve 
communication skills of mathematical students SI PGMI with learning investigation on the 
subject of research methodology in IAIN city of Bengkulu 

Based on the exposure that has been described above, the formulation of this problem is How 
:.n improve the communication skills of mathematical students with learning investigation the 
research methodology course in IATN city of Bengkulu. 

Methods 
Method in this study is a qualitative method, because it aims to describe the application of 

contextual learning to improve motivation and class VIII student at SMPN 10 Malang. This type 
of research is classroom action research ( classroom action research) is a research done to 
.zaprove classroom practice [5].In this case, the presence of researchers in the field is an 
�solute and researchers planning, implementation, summed up the data, interpret data and 
report the results. 

The study took place at the Islamic Institute of Bengkulu (IAIN) .Subyek of this study is the 
�d semester students with 32 students consisting of7 male students and 25 female students. 

Sources of data in this study is twofold researchers as the executor of learning by using 
zavestigative learning model and students were observed in the group at the time of the 
ziv estigation the learning process. Of each of the students observed the behaviors that lead to 
:.:e four conditions, namely communication of attention, relevance, confidence and satisfaction. 
Cbservations made during the implementation of learning activities .Pengamatannya 
zavestigation done by filling the observation sheet of students communication skills so that the 
6ta of this research is the result of observation. 

This research was conducted through two stages repeated that make up the cycle. The two 
5:ages are stages of planning (planning), implementation (acting), monitoring (observing) and 
Reflection (reflecting). The data analysis in this study is the analysis of data sheets validation of 
research instruments and learning tools used and data analysis research conducted whenever the 
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learning cycle berakhir.Indikator keberhasilanpada this study is when there is 70% or more 
meetings in the cycle of increasing communication skills and included into the category Good, 
To check the validity of the findings, the triangulation by comparing the data obtained from the 
results of observations with field notes and workmanship of students either individually or i:: 
groups. 

81.25% 

87.50% 

37.50% 

93, 75% 
of 

87.50% 

100.00% 

Percentage Indicator 

Describe the problem situation andstated solution to the 
problem using pictures, tables, charts algebraically 

stating the results in written form 
using a thorough representation to represent a of the 

mathematical concepts and solutions 

Make a mathematics situation by providing ideas and 
information in written form 

Using the language and symbols of mathematics appropriately. 
The average percentage of 

2 

5 

3 

4 

No. 

No. Indicator Percentage 
1 Presenting a solution of a problem 75.00% 

2 Using tables, images, models, and others to deliver answers on an 
37.50% issue 

3 Selecting the most appropriate way to present the the answers of a 
37.50% of problem 

4 Providing advice or second opinion foranswer of theto a question 43.75% that is easier 

5 Responding to a statement or issueof the audience in the form of a 
56.25% convincing argument 

6 Ability to interpret and mengevaluas ideas, of symbols, terms, and 
68.75% mathematical information. 

The overall percentage of 53.13% 

3. Results and Discussion 
3.1 Results 
3.1.1 Cicle I 

Based on every aspect of communication in learning mathematical observed in the first cyc.e 
test result data obtained written mathematical communication student teachers as follows: 

Table 1. Data communication test mathematical ability of students in writing in Cycle I 

From Table l above it can be seen that mathematical communication aspect that sri; 
relatively low criteria is to describe the situation and the problems stated problem solution usir.; 
images, tables, charts are algebra that is equal to 37.50% and for aspects others already mee 
high criteria. As for the criteria of ability 37.50% 87.50% 93.75% of students mathematics, 
communication in writing for all aspects of the observed already meet high criteria, reachin; 
81.25%. While the observation of mathematical verbal communication skills are presented= 
Table 2 as follows: 

Table 2. Data from observation of student mathematical communication skills orally in Cycle = 
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Based on the data in Table 2 above shows that the sixth indicator has achieve high category 
while five Other indicators are still in the category medium and low. Overall mathematical 
communication skills of students orally middle category ie 53.13%, is because there are some 
indicators that students' mathematical communication skills low percentage. Using such tables, 
pictures, models, and others to deliver answers to a problem that is 37.50%, Selecting the most 
appropriate way to present the answer to a problem that is 37 ,50%, provide advice or other 
opinion to answer from a an easier question, namely 43.75%, Responding to a statement or 
issue from the audience in the form of a convincing argument that is 68.75%. These indicators 
are causing the percentage of verbal communication skills in the low category. 
3.1.2 Cycle 11 

Based on every aspect of student mathematical communication was observed in the learning 
in the second cycle test result data obtained mathematical communication student teachers as 
follows: 

Table 3. Data communication test results matemtis student teachers. 

No 

2 

3 

4 

5 

6 

Indicator 
Presenting a solution of a problem 

Using tables, drawings, models, and others to deliver answers of a 
problem 

Selecting the most appropriate way to present the response of a 
problem 

Providing advice or other opinion toanswer ofto a question that is 
easier 

Responding to a statement or issue of an audience in the form of a 
convincing argument 

Ability to interpret and mengevaluas ideas of symbols, terms, and 
mathematical information. 
The overall percentage of 

Percentage 
100,00% 

100,00% 

100,00'Yo 

100,00% 

100,00% 

75,00% 

95,83% 

123 

Table 3 above shows that there 4 algebraically chart communication aspects. in overall 
criteria mathematical communication Students observed in the high category namely 87.50'%. 
While the results of the observation ability mathematical communication orally at the second 
cycle is presented in Table 4 as follows: 

Table 4. Data from observation of student mathematical communication skills orally in Cycle 

No. Indicator Percentage 

Describing the problem situation and declaresolution of 56.25% 
problems using pictures, tables, charts algebraically 

2 Stating the results in written form 100.00% 

3 Using a thorough representation to express a of the 100.00% 
mathematical concepts and solutions 

4 Make mathematical situation by providing ideas and in 100.00% the form of a written statement 

5 Using the language and symbols of mathematics 81.25% 
appropriate! y. 

The average percentage of 87.50% 
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ISiklus 1 

I Siklus 2 

87.50 

Cycle II 

81.25 

Cycle 
I Categories 

Rat - average 

0.00% 
50.00% 

100.00% 

Figure l. Average test score written communication skills mathematical student. 

The results of the test percentage mathematically written communication skills of students 
the first cycle was 81.25 classified as high category, only one indicator that scored .• 
percentage. Having done the second cycle there is an increase this percentage becomes s· 
due to higher percentage of each indicator in mathematical communication skills. So 
increase in the percentage of mathematical 'communication ability test first cycle to the sec+ 
cycle was 6.25%. 

Recapitulation average student mathematical communication ability test in terlulis prese::- 
through charts like Figure I below. 

3. 1.3 The test results of mathematical communication skills 
From the research that has been done following the data obtained. The test results • 

mathematical communication skills of students based on learning outcomes I cycle, cycle :. 
Summary of average values can be seen as follows: 

Table 5. Summary of Percentage of math students komunikai Ability Test in writing. 

Data from observation of mathematical communication skills orally over shows that su 
indicators have met the high category even five indicators has achieved the maximum score o: 
I 00%. While the overall percentage of students mathematical communication skills orali_ 
reached 95.83% which is at the high category, because all indicators rnathematica, 
communication skills of students on average have a higher percentage of l 00%. 

Based on the evaluation results at the meeting of the first cycle shows that the members of tl.e 
group are many causes less effective in the discussion. So that at the meeting of the secor.; 
cycle reduced the number of members of the group which resulted in the addition of . 
discussion group in the class, which was originally only 4 groups into 5 groups. Beside 
learning in the second cycle also dikolabrasikan with gallery work, so the verbal communicatic; 
skills of students mathematical increases. It is quite effective at increasing the activity : 
learning in the classroom, resulting in the improvement of student mathematical communicatier 
skills both verbally and in writing. 
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I Siklus 2 

I Siklus 1 

95.83 

Cycle II 

53.13 

Cycle 
I Categories 

Rat -Average 

50.00% 

I 
100.00% 

percentage of observation results of mathematical communication skills of students in the first 
cycle is 53 , 13 belong to the category of rendahada some indicators that scored low percentage. 
Having done the second cycle there is an increase this percentage becomes 95.83 due to higher 
percentage of each indicator in observation of mathematical communication skills. So the 
percentage increase oral test mathematical communication skills first cycle to the second cycle 
was42.7%. 

Recapitulation average student mathematical communication ability test in terlulis presented 
through charts like Figure 1 below. 

0.00% 

L �LH�� K�- Ls 
_ 

Figure 2. Mean Values Oral test mathematical communication ability of students. 

In figure 2 seen average increase ratates oral mathematical communication skills of students 
tn the first cycle and the second cycle that occurs every indicator on the ability komunnikasi 
zaathematics (KMT). 

3 2 Discussion 
The results of a classroom action research consisted of two cycles of the study subjects using 

die methodology of learning investigation showed an increase in mathematical communication 
skills student teachers. This is evident from the analysis of the test results of mathematical 
.::ommunication skills student teachers in both cycles. Based on the results of tests the 
communication skills of mathematical obtained percentage communications capabilities 
zaathematical students in learning research methodology by using learning investigation as 
follcws: 

Based on the results of tests the ability of mathematical communication in writing in diagram 
: above, in general there is an increase in the ability of mathematical communication students 
;th applied learning investigation. Aspects describe the problem situation and express 

solutions to problems using pictures, tables, charts algebraically (KMT1) has increased from 

In Figure l shows the increase and decrease in average in the first cycle and the second cycle 
that occurs every indicator on the ability komunnikasi mathematics (KMT). In this study, in 
addition to using the data communication test mathematical , researchers also used data from 
observation to observe the student mathematical communication skills orally. Exposure increase 
student mathematical communication skills recapitulation presented below: 

Table 6. Summary of average percentage of student mathematical communication skills orally 
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cycle 1 (37.50%) to the second cycle (56.25%). While aspects of the results stated in wrizz; 
form (KMT2) had no change in each cycle, because all the students write the answers in wrirz; 
on the answer sheet. Aspects used to declare a thorough representation of mathema.::..... 
concepts and solutions (KMT3) increased by 12.5% from the first cycle Similarly mathe::::::::. 
aspects of making the situation by providing ideas and information in written form (� 
increased from 93.75% in the first cycle to 100% in the second cycle. The test results 
communication skills math in the first cycle shows that students have begun to write LE 
systematically, write an explanation I description on every step pengerjaanya so it seezas; 
the answer sheet instead of calculating it. While the communication aspect, namely :..:_ 
mathematical language and mathematical symbols correctly (KMT5) decreased. This =- 
seen in the second cycle there are some students who lack the proper use of matherz 
symbols in the execution of a given test. 

Categories mathematical communication ability of students in writing in two cycles - 
in the high category with no increase in the percentage is 81.25% in the first cycle increz 
87.50% at siklu II. Although this increase is not high enough yet to see the condition ofs; 
in the class, this is already a good result. Of the five written mathematical commu:::.....:....: 
indicator, the indicator describes the situation of the problem and states solution to the p:-:: 
using pictures, tables, charts algebraically had the lowest percentage. Although durir., 
second cycle of action, these indicators have increased but the increase is not large enoug; 
only 18.75%. 

Based on the observation of mathematical communication skills orally student teachers .::::... 
learning in the classroom showed that mathematical communication ability of students 
increased. It is characterized by an increase in the percentage of student mathez; 
communication skills orally ie 53.13% in the first cycle to 95.83% in the second cyc.e 
mathematical verbal communication indicator has increased quite significantly, eve; 
indicator reached a maximum increase of 100%. Only the sixth indicator that does not reac; 
maximum increase. This shows that the students are still lacking in terms of interpreting =- 
evaluating ideas, symbols, terms and mathematical information. So that needs to be traire; 
again so that this capability can be owned by the students well in order to educate and rr.;; 
students to become more candidates are critical and thorough. 

Based on the results of the analysis of the written test and the observation of the stucez; 
mathematical communication can be concluded that learning courses Research Methodoleg 
using investigative learning can improve student mathematical communication skills. It car: 
seen from the increase in the average score of students mathematic communication capabilra, 
at each cycle the action. Learning courses using the Research Methodology of Investiga; 
learning easier for students to understand the lecture material for students to be active 
involved in discussion groups through a series of steps to understand the problem, sc 
problems and communicate the answers. It is very good to train the communication skills 
students as a preparation to be a teacher in the future. 

4. Conclusion 
4.1 Conclusion 

Based on research results by using the class action learning methodology co.: 
Investigations on research conducted on student teachers PGMl study program in the acade= 
year 2016/2017 can be concluded that an increase in student mathematical communication s 
both written and verbal. It can be seen from the results of a written test mathemz 
communication skills of students showed an increase from the first cycle ic 81.25% to 87 .5 
the second cycle with high criteria, as well as the observation of the student mathema; 
communication skills orally which also shows the increase ie 53 .13% in the first cycle 
category increased to 95.83% in the second cycle with high category. 
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Recommendations 
fu the progress of the times and technological sophistication should educators can utilize 
-:.OUS instructional model for teaching and learning in the classroom. One model that can 
�ers do in the classroom learning is the learning of the investigation. This learning model is 

- � ro explore the capabilities of the students, such as mathematical communication skills. This 
·r:· to build students as a form of one student in the 21st century skills 
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