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Abstract. The aim of this research is to find out the effectiveness of e-learning media with guided discovery method 

from the perspective of student’s mathematics problem solving skill. The method used in this research is quasi 

experiment with nonequivalent comparison group design. This design used one experiment class and one control class. 

The subject of this research is 79 eight grade students. This research took 5 sessions for treatment and 2 sessions for 

the test. The instrument used here is essay test instrument about mathematics problem solving. The students in 

experiment and control classes were given pretest and posttest. The learning activity used in experiment class is e-

learning media with guided discovery method while for control class is guided discovery. The result shows that the 

problem solving in experiment class is better than control class, so it can be concluded that e-learning media with 

guided discovery method effective from the perspective of student’s mathematics problem solving skill. 

INTRODUCTION 
Mathematics problem solving skill is one of the essential abilities for every student to master. Problem solving 

as the special activity for mathematic is highly important for learning activity [1]. Jonassen [2] considers the 

problem solving as the most significant cognitive aim of either formal and informal education in educational 

context. This is not a new issue in curriculum, because the previous research by Meagher, Edwards, and Ozgub-

Koca [3] showed that many teachers still have difficulty in applying problem solving assignment in mathematic.  

Problem solving skill is the ability of student to analyze and select appropriate mathematic solving strategy in 

order to find solution for not routine and contextual problem [4], [5], [6], [7], [8], [9], [10]. There are four steps 

to solve problem based on Polya [11], they are understanding the problem, devising a plan, carry out the plan and 

looking back. Based on Bransford & Stein (1993) in Santrock [6], there are also four phases in solving problems, 

which are searching and understanding the problem, planning a good strategy, exploring, rethinking and 

redefining the problem and solution from time to time. However, according to Yu, Fan, and Lin [12], there are 

seven steps in solving problems which are (1) defining and analyzing the problem, (2) collecting data, (3) finding 

potential solution, (4) choosing the optimum solution, (5) applying the optimum solution, (6) evaluating, dan (7) 

revising solution based on the result. This study use problem solving steps by Polya. Kennedy, Tipps, dan Johnson 

[13] said there are eleven problem solving strategies: (1) Find and use a pattern, (2) Act it out, (3) Build a model, 

(4) Draw a picture or diagram, (5) Make a table and/or a graph, (6) Write a mathematical sentence, (7) Guess and 
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check, or trial and error, (8) Account for all possibilities, (9) Solve a simpler problem, or break the problem into 

parts, (10) Work backward, and (9) Break set, or change point of view.  

Even though the problem solving skill is essential for every student, some students are found to have low 

problem solving skill. Tambychik and Meerah [14] stated that many students find difficulty in mathematics 

especially in problem solving. Based on some previous research [15], [16], [17], [18] it is proven that the problem 

solving skill of junior high school students are still low. 

Teaching media is one of the most significant aspects in learning activity. In respond to this, teachers should 

master three main components of knowledge which are content, pedagogy, and technology [19]. Therefore, 

teachers should be able to use effective media and teaching approach as well as being able to evaluate the teaching 

quality [20], one of them is technology-based teaching. It is generally known technology development is rapid 

and advance. Moreover, it is used widely in many aspects of life including educational area. In this digital era, the 

use of information communication and technonlogy that spread all over is needed in many aspects of life including 

education [21]. In line with this, it is stated that the use Information Communication and Technonlogy (ICT) can 

help students in learning mathematic [22]. 

The result of a survey conducted by APJII (Asosiasi Penyelenggara Jasa Internet Indonesia) in 2016 about the 

use of internet based on occupation, it is discovered that from 132.7 million users (51.5% from the total amount 

of Indonesian population which is 256.2 million people), 6.3% or 8.3 million students use the internet. There is 

9.2% or 12.2 million internet use related to education, which shows that the use of internet for education is still 

low. From the survey we can see that there are students including junior high school students that use internet 

even though only a few of them use it for educational purposes. 

One of the practices of ICT in education is e-learning. E-learning is teaching media that use technology such 

as computer and internet. E- learning media is a media that uses device such as computer and other electronic 

devices together with communication network such as internet [23], [7], [20], [24], [25]. 

The benefit of e-learning media with online system for students in learning mathematic are gaining additional 

knowledge, space for discussion that can tighten the bond between students and teacher [26] also fun learning 

activity for students and teachers [22]. In Dedi Rohendi’s study [22], it is found that students that use e-learning 

media have better result in connecting the mathematic skills of the students than the one who learn through 

conventional learning.  

According to Garrison and Kanuka [27] there are three kinds of learning; enhanced, blended, and online. Cited 

from Allen, Seaman, and Garrett [28] that web facilitated is learning activity that use web to support the activity. 

(1-29% online learning), blended is learning activity that combine conventional learning with online learning (30-

79% online learning), online is a learning activity that is mainly online (80+% online). During this research, the 

researcher will use enhanced e-learning. e-learning media that will be used is Schoology. 

The use of e-learning media outside the classroom can be combined with guided discovery method for 

instruction in the classroom. LMS (Learning Management System) which also belongs to e-learning can be 

combined with guided discovery method that can reduce the students’ failure in learning [29]. Dalgarno, Kennedy, 

and Bennett [30] recommend that e-learning (computer based simulation) should be combined with guided 

discovery method. In discovery method, teacher should be able to guide and apply the technology [31]. 

Discovery method is a method that involves students actively in learning where students find their own 

knowledge [32], [33], [34]. There are three types of discovery method according to Mayer [35] that is pure 

discovery, guided discovery, and expository. This study employed guided discovery method. The guided 

discovery method is one of discovery methods in which students are guided by the teacher to find information or 

solution to the problems [36], [37]. According to Achera [38] the learning steps use guided discovery method that 

is motivation, exploration, presentation, wrap up, practice, and evaluation.      

Some studies have proven that the use of technology in learning has a positive effect on problem-solving 

abilities. Study on engineering students found that engineering students are very satisfied using problem-solving 

methods with e-learning system [8]. Design research on Web-based collaborative learning on statistics students 

can develop problem-solving skills [39]. Study using computer based instructional in grade 4 students can develop 

problem solving ability of mathematics [40]. E-learning has a positive effect on the problem-solving skills of class 

5 students on science and technology learning [41]. Therefore, the aim of this research is to know the effectiveness 

of e-learning media with guided discovery method from the perspective of problem solving skill of 8 grade 

students in mathematics. 
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METHOD 

Participants were 79 eight grade students of one of middle schools located in Indonesia. In Indonesian 

education system, eight grade students’ age range is between 13 and 15 years old. Data were collected from two 

different classes in which 40 students are from experimental class and 39 students are from control class. The 

experimental class given a treatment with guided discovery method and application of e-learning media, while in 

the control class was given treatment in the form of learning with guided discovery method but e-learning media 

is excluded. Moreover, the e-learning media used is the Schoology application. Schoology is used by teachers to 

upload student tasks and also as a mean of discussion forum between teachers with students or students with other 

students. In the classroom, guided discovery method with Student Worksheet is employed. 

The instrument used in this research is mathematical problem solving pretest and posttest that were given to 

both the experimental class and control class. Mathematical problem solving pretest and posttest each consist of 

5 essay questions. The test covered the circle topics in the second semester of the eight grade mathematics 

curriculum. Pretest is given before the students learn the material of the circle while posttest is given after learning 

the material circle. The study took 5 sessions for treatment and 2 sessions for the test. 

Validity proof of students’ problem solving instrument is obtained through content validity and construct 

validity. The proof of content validity is obtained from expert judgment. Construct validity is obtained from factor 

analysis towards the result of instrument test in one class outside of experiment and control class by looking at 

the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) results and the significant value in Bartlett's Test 

of Sphericity. If the value of KMO > 0.50 then the representative of the sample in the analysis has been fulfilled. 

If a significant value on Bartlett's Test of Sphericity < 0.05 then the instrument is valid. Estimation reliability of 

test instrument using alpha cronbach. 

Mathematics learning with e-learning media with guided discovery method is said to be effective in regards 

to the problem solved skill if the average score of experiment class is higher than the control class. Normality 

assumption test in this research using Shapiro-Wilk. If the value of Shapiro-Wilk significance in each group is 

higher than the 0.05, it can be concluded that both groups are from a normally distributed population. Test of 

homogeneity assumption seen from result of Lavene's Test. If the value of Lavene's Test significance is higher 

than 0.05, it can be concluded that the pretest data from the experiment  and the control class are homogen. If data 

are Normal and homogen, data can be hypothesis using independent sample t-test. If the value of 2-tailed 

significance is less than 0.05, it means that problem solving score of the experiment class is higher than the control 

class. If data in the experiment and control class are normally distributed but not homogeneous, so to test the 

hypothesis, the formula to use is 
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In which 𝑥1̅̅̅ = average score of experiment class, 𝑥2̅̅ ̅ = average score of control class, 𝑠1
2 = variant of 

experiment class samples, 𝑠2
2 = variant of control class sample, 𝑛1 = number of sample in experiment class, 𝑛2 = 

number of sample in control class [42]. If t values are higher than t table with a significance level of 0.05 then the 

mean score of problem solving the experiment class is higher than the control class. 

RESULTS AND DISCUSSION 

The learning used in the experimental class was guided discovery method and 1-29% of online learning 

conducted in the classroom. Teachers uploaded Worksheet in schoology that will be discussed by students in the 

class, after students downloaded and discussed Worksheet with their group, then teachers and students discussed 

and concluded the discussion result together. After concluding the results of the discussion, the teacher assigned 

a question of the day task that was uploaded in the schoology to be done by the students. Question of the day was 

given in every meeting. Schoology was also used outside the classroom which means of teacher discussions with 
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students and students with students. Examples of the look of schoology can be seen in Figures 1. Fig. 2 is an 

example of teacher and student discussion in schoology. 

 

 
FIGURE 1. Example of The Look of Schoology 

 

 
FIGURE 2. Example of Teacher and Student Discussion in Schoology 

 

Learning activity in the control class only used guided discovery method. The teacher gave Worksheet to the 

students in the class and the students discussed the Worksheet with their group. After that the teachers and students 

discussed and summarized the results of the discussion together. 

Trial of pretest and posttest of problem solving before being administered to research subjects by calculating 

proof of validity, reliability estimation, and SEM. The test of the instrument was given to the subjects other than 

the subject of the study. The test results of pretest and posttest instruments can be seen in table 1. 

 

TABLE 1. The Test Results of Pretest and Posttest Instruments 

 KMO Sig. (Bartlett's Test) Alpha Cronbach 

Pretest 0.53 0.00 0.61 

Posttest 0.62 0.00 0,66 

 

From table 1, the pretest instrument has KMO 0.53, where 0.53 > 0.50 so that it can be said that the 

representative of the sample in the analysis has been fulfilled. Bartlett's Test of Sphericity shows sig. 0.00, where 

0.00 <0.05 so it can be said that the pretest instrument is valid. The alpha cronbach is 0.61 so that the instrument 

pretest can be said reliable. While the posttest instrument has a value of KMO 0.62, where 0.62 > 0.50 so it can 

be said that the representative of the sample in the analysis has been fulfilled. Bartlett's Test of Sphericity shows 

sig. 0.00, where 0.00 <0.05 so it can be said that the posttest instrument is valid. The alpha cronbach is 0.66 so 

that the posttest instrument can be said reliable. 
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Before treatment, all 40 students in the experiment class and 39 students in the control class were given pretest. 

Pretest is given to identifywhich students in experiment or control class undergo the same problem solving ability. 

The pretest results of the experiment class and the control class are shown in table 2. 

 

TABLE 2. Results of Pretest Data 

 N 
Theoritic Score Observation Score 

Mean 
Std. 

Deviation 
Variance 

Min. Max Min. Max. 

Experiment 40 0 100 13.64 31.82 22.88 4.39 19.25 

Control 39 0 100 15.91 36.36 24.24 5.50 30.27 

 

In table 2, it is discovered that the minimum pretest score in the experiment class is 13.64 while the maximum 

score was 31.82 of the maximum ideal score was 100. The average pretest score in the experiment class was 22.88. 

The minimum pretest score on the control class was 15.91 while the maximum score is 36.36 of the maximum 

ideal score was 100. The average pretest score in the control class was 24.24. It can be seen that the average pretest 

score of the experimental and control classes had a slight different. In order to prove that the experiment class and 

the control class face similar problem solving ability, it is then necessary to test the hypothesis. 

From the result of Shapiro-Wilk, the significance level in the experimental class was 0.21, where 0.21 > 0.05 

so it can be concluded that the pretest data in the experiment class was normally distributed. The level of 

significance in the control class was 0.15, where 0.15 > 0.05 can be said that the pretest data in the control class 

was normally distributed as well. From Lavene's Test results, the significance level is 0.12, where 0.12 > 0.05 can 

be stated that the pretest data in the experiment and control class was homogen.From the Independent Sample T-

Test results, the 2-tailed significance level is 0.23, where 0.23 > 0.05 so it can be concluded that there was no 

difference in the average pretest score in the experimental class and the control class or the students in the 

experimental class and the control class have the same problem solving ability. 

After treatment, both experimental class and control class were given a posttest. The posttest results of the 

experiment and the control class areshown in table 3. 

 

TABLE 3. Results of Posttest Data 

 N 
Theoritic Score Observation Score 

Mean 
Std. 

Deviation 
Variance 

Min. Max Min. Max. 

Experiment 40 0 100 65.31 100 83.93 10.26 105.34 

Control 39 0 100 67.35 97.96 79.54 6.84 46.79 

 

In table 3, it was discovered that the minimum posttest score in the experiment class was 65.31 while the 

maximum score was 100 of the ideal maximum score of 100. The mean posttest score in the experimental class 

was 83.93. The minimum posttest score in the control class is 67.35 while the maximum score is 97.96 of the ideal 

maximum score is 100. The mean posttest score in the control class is 79.54. It can be seen that the average posttest 

grade of the experimental class is better than the control class. In order to prove that the experiment and the control 

class have differences on the average score, it is necessary to test the hypothesis first. 

From Shapiro-Wilk results, the significance level in the experimental class is 0.06, where 0.06 > 0.05 so it can 

be concluded that the posttest data in the experimental class is normally distributed. The level of significance in 

the control class is 0.09, where 0.09> 0.05 can be said that the posttest data in the control class is normally 

distributed. From Lavene's Test results, the significance level is 0.002, where 0.002 < 0.05 so it can be concluded 

that the posttest data in the experimental and control class are not homogen. Posttest data in the experimental class 

and control class are normally distributed but not homogen. Obtained t value = 2.24 and 𝑡(𝛼,𝑣) = 𝑡(0.05,68) =2.00, 

where 2.24 > 2.00, then it can be concluded that learning of mathematics uses e-learning media with guided 

discovery method effective from the perspective of student’s mathematics problem solving skill. 

Problem-solving ability of the experiment class is higher than the control class is most likely due to the students 

in the experiment class getting a chance to discuss using e-learning rather than the control class. The advantage 

of e-learning media with online system for students in learning mathematics is to gain additional knowledge, 

provide space for discussion [27]. Collaborative activities can develop students' mathematical understanding  [44]. 

Students who have a good mathematical understanding will be easy to solve problems in mathematics [45]. 

The study results is relevant to research conducted by Lin [40] who use Web-based collaborative learning 

design using Moodle applications. Her study took a sample of 31 statistical students. The results show that Web-

based collaborative learning design can develop problem-solving skills. The study by Lazakidou & Retalis [41] 

who took a sample of seventh grade students showed the result that computer-based instruction can develop 
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problem solving skills of mathematics. The study by Herdiana, Wahyudin, and Sispiyati [46] who took a sample 

of 70 students of class VII, resulted in that learning with discovery method can support developing students' math 

problem solving skills. The study by Murni, Sariyasa and Ardana [47], which captured a population of 181 8th 

grade students, resulted in a mathematical problem-solving ability using guided discovery methods with 

GeoGebra media was better than students' mathematical problem-solving abilities using conventional learning. 

Here are some examples of student work in solving one of the problem-solving matter of circle matter. Fig. 3 

was one of the problem solving question. Figures 4 and 5 are examples of student problem solving strategies using 

image-making strategies. Although using the same strategy that makes the image but looked different ways 

students solve problems. Fig. 4 looked at how students tend to solve problems by communicating while in Figure 

5, students tend to make more drawings to solve problems. 

 

 
FIGURE 3. Example of Problem Solving Question 

 

 
FIGURE 5. Student Problem Solving Strategy 

 
 

FIGURE 6. Student Problem Solving Strategy 

CONCLUSION 

This research used two classes, experiment and control class. Learning in experiment class used e-learning 

media with guided discovery method while learning in control class only used guided discovery method. In the 

experiment and control classes each were given pretest and posttest. From the results of the study and discussion, 

pretest results showed that both classes have the same problem solving ability. Posttest results show that the mean 

posttest score of the experiment class was higher than the control class. The mean posttest score in the experiment 

class was 83.93 while the mean posttest score in the control class was 79.54. So, it can be concluded that the e-

learning media with guided discovery method effective from the perspective of student’s mathematics problem 

solving skill. 

REFERENCES 

1. Codina A , Canadas M C, and Castro E 2015 Mathematical problem solving through sequential 

process analysis Electron. J. Res. Educ. Psychol 13 pp. 73–110 

2. Jonassen D H 2010 Research issues in problem solving in The 11th International Conference on 

Education Research pp. 1–15 

3. Meagher M, Edwards M T, and Ozgun-Koca S A 2013 The shift from ‘learner/doer of mathematics’ 

to ‘teacher of mathematics’: A heuristic for teacher candidates Math. Teach. Educ. Dev. 15 pp. 88–

107 

4. Lambdin D 2009 Benefits of teaching through problem solving  Teach. Math. Through Probl. Solving, 

pp. 77–82 

5. Mayer E R and Wittrock M C 2006 Problem Solving. In Alexander, Patricia A. & Winne, Philip H. 

(Ed.): Handbook of Educational Psychology. Routledge, 287 

6. Santrock J W, Educational psychology (5thed). (McGraw-Hill Companies, New York, 2011)  p. 316. 

7. Schunk, H D 2012 Teori-teori pembelajaran: perspektif pendidikan. (Terjemahan Eva Hamdiah & 

Rahmat Fajar), (Pustaka Pelajar, Yogyakarta) p. 416. 



 
 
 
5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 
 
 
 

ME-175 
 

8. Khazaal H F 2015 Problem solving method based on e-learning system for engineering education J. 

Coll. Teach. Learn. 12 pp. 1-12 

9. Zhang Y and Chu S K W 2016 New ideas on the design of the web-based learning system oriented 

to problem solving from the perspective of question chain and learning community Int. Rev. Res. 

Open Distance Learn 17 pp. 176–189 

10. Mwei P K 2017 Problem Solving: How do in-service secondary school teachers of mathematics make 

sense of a non-routine problem context? Int. J. Res. Educ. Sci. 3 pp. 31–41 

11. G. Polya, How To Solve It (Peinceton University Press, 1957) pp. 5-6. 

12. Yu K C, Fan S C, and Lin K Y 2014 Enhancing students’ problem-solving skills through context-

based learning Int. J. Sci. Math. Educ. pp. 1–25 

13. Kennedy L M, Tipps S, and Johnson A 2008 Guiding Children's Learning of Mathematics (Thomson 

Higher Education, USA) p. 116 

14. Tambychik T and Meerah T S M 2010 Students’ difficulties in mathematics problem-solving : What 

do they say? in International Conference on Mathematics Education Research 2010 (ICMER 2010) 

8 pp. 142–151 

15. Sari N M 2013 Kemampuan metakognisi dan pemecahan masalah matematis siswa SMP dalam 

pembelajaran matematika dengan metode eksplorasi Universitas Pendidikan Indonesia 

16. Herlambang 2013 Analisis kemampuan pemecahan masalah matematika siswa kelas VII-A SMP 

Negeri 1 Kepahiang tentang bangun datar ditinjau dari teori van hiele Universitas Bengkulu 

17. Sari I P 2015 Meningkatkan kemampuan pemecahan masalah matematis siswa SMP melalui 

pendekatan problem posing Didakt. J. Ilm. STKIP Siliwangi Bandung  9 pp. 10–15 

18. Mawaddah S and Anisah H 2015 Kemampuan pemecahan masalah matematis siswa pada 

pembelajaran matematika dengan menggunakan model pembelajaran generatif (generative learning) 

di SMP,” EDU-MAT J. Pendidik. Mat.  3 pp. 166–175 

19. Koehler M J and Mishra P 2009 What is Technological Pedagogical Content Knowledge (TPACK)? 

Contemp. Issues Technol. Teach. Educ. 9 pp. 60–70 

20. Repolusk S 2009 Interactive e-Learning Materials in the Mathematics Classroom in Slovenia Probl. 

Educ. 21st Century 14 pp. 94–108 

21. Kong S, Looi C, Chan T, and Huang R 2016 Teacher development in Singapore, Hong Kong, Taiwan, 

and Beijing for e-Learning in school education J. Comput. Educ. 

22. Rohendi D 2012 Developing E-Learning Based on Animation Content for Improving Mathematical 

Connection Abilities in High School Students Int. J. Comput. Sci. Issues 9 pp. 1–5 

23. Yeh S and Fu H 2014 Effects of Cooperative E-Learning on Learning Outcomes Eurasia J. Math. Sci. 

Technol. Educ. 10 pp. 531–536 

24. Juan A A, Huertas M A, Cuypers H, and Loch B 2012 Mathematical e-Learning Univ. Knowl. Soc. 

J., 9 pp. 278–283 

25. Etukudo and Elijah U 2012 E-learning and teachers preparation in science and mathematics: The 

paradigm for utilization of interactive packages Eur. Sci. Journal, ESJ 8 pp. 172–177 

26. Abiola O B, Adeyemo O A, and Olatunji K A 2015 Leveraging on E-Learning Platform for Teaching 

Mathematics in High Schools  Int. J. Comput. Appl. 126 pp. 44–49, 2015 

27. Garrison D R and Kanuka H 2004 Blended learning: Uncovering its transformative potential in higher 

education Internet High. Educ. 7 pp. 95–105 

28. Allen I E, Seaman J, and Garrett R 2007 Blending in: The extent and promise of blended education in 

the United States Methodology pp. 1–29 

29. Khan Z R 2014 Using innovative tools to teach computer application to business students -A 

hawthorne effect or successful implementation here to stay J. Univ. Teach. Learn. Pract. 11 pp. 1–

10 

30. Dalgarno B, Kennedy G, and Bennett S 2014 The impact of students’ exploration strategies on 

discovery learning using computer-based simulations EMI. Educ. Media Int. 51 pp. 310–329 

31. Shieh C and Yu L 2016 A study on information technology integrated guided discovery instruction 

towards students’ learning achievement and learning retention Int. Soc. Educ. Res. ISSN 12 pp. 833–

842 

32. Yang E F Y, C. C. Y. Liao C C Y,Ching E,Chang T, and Chan T W 2010 The effectiveness of 

inductive discovery learning in 1 : 1 mathematics classroom in Proceedings of the 18th International 

Conference on Computers in Education (ICCE) pp. 743–747. 

33. In’am A and Hajar S 2017 Learning geometry through discovery learning using a scientific approach,” 



 
 
 
5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 
 
 
 

ME-176 
 

Int. J. Instr. 10 pp. 55–70 

34. Salkind N J 2008 Encyclopedia of educational psychology Sage Publications 

35. Mayer R E 2002 The Promise of Educational Psychology, Vol II Teaching for Meaningful Learning 

(Pearson Education, New Jersey) p. 68. 

36. Klahr D and Nigam M 2004 The equivalence of learning paths in early science instruction: Effects of 

direct instruction and discovery learning in Psychological Science pp. 661–667 

37. Yuliani K and Saragih S 2015 The development of learning devices based guided discovery model to 

improve understanding concept and critical thinking mathematically ability of atudents at Islamic 

Junior High School of Medan J. Educ. Pract. 6 pp. 116–128 

38. Achera L J, Belecina R R, and Garvida M D 2015 The effect of group guided discovery approach on 

theperfoemance of students in geometry Int. J. Multidiscip. Res. Mod. Educ. 1 pp. 331–342 

39. Lin G 2011 Designing a web-based collaborative-learning module for statistical Br. J. Educ. 

Technology 42 pp. 54–57 

40. Lazakidou G and Retalis S 2010 Computers & Education Using computer supported collaborative 

learning strategies for helping students acquire self-regulated problem-solving skills in mathematics 

Comput. Educ. 54  pp. 3–13 

41. Serin O, Bulut N, and Saygılı G 2009 The effect of educational technologies and material supported 

science and technology teaching on the problem solving skills of 5 th grade primary school student,” 

in World Conference on Educational Sciences 1 665–670. 

42. Walpole R E 1995 Pengantar Statistika Edisi ke-3. (PT Gramedia Pustaka Utama, Jakarta) 

43. Francisco J M 2012 Learning in collaborative settings : students building on each other’s ideas to 

promote their mathematical understanding Educ. Stud. Math. 

44. Polly D 2015 Examining How Professional Development Influences Elementary School Teachers ’ 

Enacted Instructional Practices and Students’ Evidence of Mathematical Understanding Examining 

How Professional Development Influences Elementary School Teachers’ Enacted Ins J. Res. Child. 

Educ. 29 565–582 

45. Herdiana Y, Wahyudin, and Sispiyati R 2017 Effectiveness of discovery learning model on 

mathematical problem solving in The 4th International Conference on Research, Implementation, 

and Education of Mathematics and Science (4th ICRIEMS) pp. 1–8. 

46. Murni V, Sariyasa S, and Ardana I M 2017 GeoGebra assist discovery learning model for problem 

solving ability and attitude toward mathematics in International Conference on Mathematics and 

Science Education (ICMScE) pp. 1–6 

 


