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Abstract--- This research is aimed to find out: (1) 

Whether the improvement of students’ mathematical 

communication taught by guided discovery learning 

methods and Autograph higher than the students who 

were given guided discovery methods without 

Autograph, (2) Is there an interaction between 

learning with early mathematical ability of students 

towards increasing the ability of understanding 

mathematical concepts. This study was a quasi-

experimental study. The population of this study were 

all fourth semester mathematics education study 

program classes, amounting to approximately 120 

peoples. The first experimental given an autograph 

with discovery method and autograph and the second 

experimental class was given a guided discovery 

method without autograph. The instrument used was 

a description test. Data analyzed was performed by 

analyzed of two-way variance (ANAVA). The results 

showed (1) the increasing of students’ mathematical 

communication ability through guided discovery 

learning methods assisted by autograph was better 

than the students who were given guided discovery 

learning methods without autograph. (2) There was 

no Interaction between learning mathematics and 

early mathematical ability.       

Keywords: Mathematical Communication Ability, 

Guided Discovery Learning, Autograph 

I. INTRODUCTION 

Mathematics is queen of the science and 

very important for our life. A review of literature 

shows that some students perceive mathematics as 

difficult and complicated (e.g., Markovits & 

Forgasz, 2017), and other students find 

mathematics important (e.g., Markovits & Forgasz, 

2017), 216 Hatisaru & Murphy useful, relevant, or 

worthwhile (Stiles, Adkisson, Sebben, & 

Tamashiro, 2008) but did not enjoy learning it 

much (Markovits & Forgasz, 2017) or describe 

mathematics as boring (Stiles et al., 2008). Some of 

peoples like mathematics so much but another is 

dislike. Although some peoples like mathematics, 

but some of topic in mathematics can’t understood 

and communicate by them. This phenomena is 

always found on school and university. In 

accordance with the qualification of mathematics 

education study program, it was stated that 

graduates of mathematics education should be able 

to become educators and educate and also learn 

mathematics at elementary and secondary 

education levels. But unfortunately there are still 

many students who do not master the material in 

the subject of education, and can’t communicate or 

explain the lesson.  

Whereas according to Baroody A.J.(1993) 

states that there are at least two important reasons 

why mathematical communication skills need to be 

improved. First, mathematics as language. Second, 

mathematics learning as social activity. So that 

Teachers need to increasing their knowledge. 

(Ceja’s-León, Navío-Gámez, & Barroso-Osuna, 

2016).  

One of solution to improving mathematics 

communication is applied guided discovery 

learning method. It needs to be designed for an 

informative and creative learning application so 

that it is exciting and easy to learn (J. Simarmata: 

2018).  Guided discovery learning is one part of 

discovery that involves many students in teaching 

and learning activities. According to Suryosubroto, 

B. (1993: 193), discovery is part of inquiry, and 

inquiry is an expansion of the discovery process 

that is used more deeply. Discovery is a mental 

proses. The mental process for example observing, 

classifying, making conclusions and so on. With 

this learning students will be guided deeply to solve 

the problem in mathematics and to communicate it 

direcly or indirectly.  
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However, the current development 

Information Communication Technologies or 

revolution industry 4.0, the teacher must be using 

technology to teach the lesson.  Technology can 

make students to learn mathematics become joyful 

and at the same time can improve their 

mathematical communication skills. One of ICT 

that applied in this learning is autograph. Karnasih 

(2008) explain that autograph help student get more 

creativity in doing mathematics both 2D and 3D.  

Autograph can help lecturers to explain the topic 

quickly and pleasantly especially in drawing graphs 

of functions and finding area under some of the 

curve. Based on the problems, as well as several 

solutions mentioned earlier, the researchers tried to 

combine guided discovery learning with computer 

technology (Autograph), to improving the ability of 

students’ mathematic communication. 

 

      III. METHOD 

The population of this study was 120 peoples. 

from, two classes selected, first class given an 

autograph plus discovery learning and the second 

just gave discovery learning without software 

mathematics. The data analysis performed  by t-test 

and analysis of Anova, we used t test: 

H0 : yx  =   

Ha : yx  
 

autograph           

by  assisted  learningdiscovery  guideby  taught           

ioncommunicat  mathematic  students Improving=x

autograph            

 without  learningdiscovery  guideby   taught           

ioncommunicat mathematic  students' mprovingI=y

 

The second hypothesis we used ANOVA  

H0 : 323122211211  −=−=−   

Ha : There is at least one difference in the average 

ability to  mathematics communication ability 

that are different from the others 

ability            

ioncommunicat mathematic  students'  improving   to          

autograph by  assisted  methods learningdiscovery             

by  taught abilities almathematic students of group Low11 =

ability            

ion communicat mathematic students improving   to          

Autograph   without methods learningdiscovery by             

 taughtabilities almathematic students of group Low12 =

 

 

IV. RESULT AND DISCUSSION 

The Results of first hypothesis 

Table 1 shows us the results data in first 

hypothesis using t test below: 

Table 1. Independent Samples Test of Mathematical Communication 

  Levine’s Test 

for Equality of 

Variances t-test for Equality of Means 

  

F Sig. T df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

  Lower Upper 

Mathematic

al 

Communic

ation 

Equal variances 

assumed 
.158 .72 2.32 58 .009 .016 .032 .023 .163 

Equal variances 

not assumed 

  
2.32 

37.9

31 
.009 .016 .032 .02300 

.1630

0 

 

 

Table 1 shows us at significance level , 

obtained t count of 2.32 with a significance value 

of 0.009 while t table is 2.32. Because t count 2.32 

> t table 2.00 and significance 0.009 < α 0.05, so 

H0 is rejected. So it can be concluded that the 

improving students' mathematical communication 

with software is better than the improving students' 

mathematical communication ability through 

guided discovery learning methods without 

autograph. These findings are accordance with 

research conducted by Muhammad, I.  (2017), 

which explained that students who get guided 

discovery learning methods assisted by Autograph 

software more effectiveness than students who get 

conventional learning. Lestari (2010: 134) also 

conclude that problem based learning method 
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assisted by autograph able to increasing student’s mathematical understanding concept.   

 

Table 2. Tests of Between-Subjects Effects 

Dependent Variable: Gain     

Source Type III Sum of Squares Df Mean Square F Sig. 

Corrected Model .652a 5 .124 14.515 .000 

Intercept 24.943 1 25.964 2.804E3 .000 

Learning .221 1 .221 12.087 .001 

Early Ability of students .517 2 .258 28.912 .000 

Learning* Early Math .010 2 .005 .512 .628 

Error .500 54 .009   

Total 30.265 60    

Corrected Total 1.232 59    

a. R Squared = ,534 (Adjusted R Squared = ,512)   

 

Table 2 shows us sig. value for Learning 

and Early math is 0,628. This value higher than   . 

So that H0 is accepted. Therefore we can conclude 

that there isn’t interaction about learning and early 

ability to improving students' critical thinking 

skills. So, the improving student’s critical thinking 

ability is caused by differences in learning used not 

because of students' early mathematical abilities. In 

other words, there is no influence together given by 

learning and early math ability. These findings are 

accordance with research conducted by Annajmi 

(2015) conclude that there is no interaction 

between learning model and early math ability to 

improving students' Mathematical understanding 

concept. Another findings was related to Batubara, 

I.H (2019) conclude that The improving of 

mathematic critical thinking plus software is better 

than without software. 

 

V. CONCLUSION 

Based on the information above, there are 

some conclusions which are the answer of 

problem's formulation, including: The improving of 

mathematic communication students with guided 

discovery learning by Autograph is higher than the 

students without Autograph. Second there was no 

interaction between learning and early capability of 

student mathematical result. The last, to improving 

student learning outcomes, educators can use 

guided discovery learning methods with Autograph 

software as an alternative.  

 

ACKNOWLEDGMENT 

 

Firstly thanks to rector University of 

Muhammadiyah Sumatera Utara, and also to the 

Committee as well as the editors of the 4 th 

Progressive and Fun Education International 

Conference University of Muhammadiyah, 

Makassar, who have provided the chance to publish 

the results of this research at the International 

Conference and Proceedings, and all parties who 

have supported and help implement this research 

program. We hope that this research can be used as 

one of alternative to increasing quality of learning. 

 

REFERENCE 
[1] Markovits, Z., & Forgasz, H. (2017). 'Mathematics is like 

a lion': Elementary students' beliefs about mathematics. 
Educational Studies in Mathematics, 96, 49-64. 
DOI:10.1007/s10649-017-9759-2 

[2] Stiles, D. A., Adkisson, J. L., Sebben, D., & Tamashiro, R. 
(2008). Pictures of hearts and daggers: Strong emotions 
are expressed in young adolescents‟ drawings of their 
attitudes towards mathematics. World Cultures eJournal, 
16(2) 

[3] Baroody, A. J. (1993). “Problem Solving, Reasoning, and 
Komunicating, K-8. Helping Children Thing 
Mathematically” New York, Merril, an Inprint of 
Macmillan Publishing, Company. 1993. In press 

[4] Cejas-León, R., Navío-Gámez, A., & Barroso-Osuna, J. 
(2016). The university teacher’s abilities from the tpack. 
Píxel-Bit: Revista de Mediosy Educación, 49, 105-119. 
https://doi.org/10.12795/pixelbit.2016.i49.07 

[5] J. Simarmata et al., “Applying the Learning Multimedia 
Applications,” Int. J. Eng. Technol., vol. 7, no. 3.4, pp. 
252- 255. 2018. 
https://www.sciencepubco.com/index.php/ijet/article/view/
19856/15937 

[6] Suryosubroto, B.“ The Proces of Teaching and Learning“ 
PT. Rineksa Cipta, Jakarta, 1993. In press 

[7] Karnasih, I. “Paper Presentated in International Workshop: 
ICT for Teaching and Learning Mathematics”. Malaysia. 
May 2008. Medan. In press 

[8] Muhammad, I. “Improving Mathematical Communication 
Ability Throughcooperative Type Of Stad Learning 
(Student Teams Chievementict-Based Division 
(Information And Communications technologies)”, Journal 
Study of Mathematics Learning, Vol. 1, No.2, October 
2017.in press 

[9] Lestari, Sri. “Increasing the Ability of Mathematical 
Understanding and Critical Thinking of Students Through 
the Application of Creative Problem Solving (CPS) 
Models by Using the Autograph Software”. Thesis, 
UNIMED, 2011. In press 

https://doi.org/10.12795/pixelbit.2016.i49.07
https://www.sciencepubco.com/index.php/ijet/article/view/19856/15937
https://www.sciencepubco.com/index.php/ijet/article/view/19856/15937


The 4th Progressive and Fun Education International Conference 

Makassar, 6-8 August 2019 

 

83 

 

[10] Annajmi. “Increasing understand concepts  and 
mathematical representations”, Thesis, UNIMED, 2015. In 
press 

[11] Batubara, I.H. “Improving Student’s Critical Thinking by 
Geogebra”, Int. J. for Educational and Vocational Studies, 
Vol 1, no. 2, 2019. 
https://ojs.unimal.ac.id/index.php/ijevs/article/view/1371 

 

 

 

https://ojs.unimal.ac.id/index.php/ijevs/article/view/1371

