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 Abstract – The purpose of this research is to 

examine the study results of a novel problem-posing 

improvement in mechanics of materials. The new 

technique is called local wisdom based problem posing 

(LWPP). In addition, it aims at scrutinizing the results 

of study between groups of students who have high 

motivation and low motivations. Moreover, it also 

observe the interaction of the study approach and 

students’ motivation towards the results of study. For 

the purpose of this research, experiment methods were 

employed. An analysis of variance (ANOVA) two way 

was used to test the hypothesis. This research is a 

method to test the difference mean value between A 

and B. The results show that there are significant 

differences in learning outcomes between problem-

posing group and the conventional group. There are 

also significant differences in learning outcomes 

between groups of students with high motivation to the 

low ones. This results shows that students’ motivation 

plays an important role in determining treatment of 

learning model and learning out-comes. Moreover, 

there is no interaction between the learning models 

with the students’ motivation towards the results of the 

study.  
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1. Introduction 
 

Learning quality can be improved by finding 

innovative learning models that fit into field of study 

and students characteristics. Educational experts have 

developed various models of learning to improve the 

quality of learning in various fields of study. 

However each learning models has its own 

characteristics [1], [2], so every model of learning is 

not necessarily in accordance with all the 

characteristics  which occupy the field of study.  

In the field of learning technologies, there is a 

learning model called problem-posing. Problem-

posing is a learning approach which emphasizes on 

how students ask questions or formulate problems 

into simple questions that refers to the solution of the 

problems and can be mastered by students [3], [4]. 

The problems can be in the form of pictures, stories, 

or other information relating to the subject. This 

learning approach helps students to be more active in 

the learning process. 

In the problem-posing approach, asking questions 

occupies a strategic position. Some of the researches 

demonstrate that problem-posing approach is able to 

enhance student learning outcomes significantly [5], 

[6], [7]. Problem-posing has three notions that are (l) 

problem-posing is a formulation of simple questions 

or formulation of repeated questions with some 

modification to make it more simple and can be 

understood in order to solve complicated problems, 

(2) problem-posing is formulation of questions 

relating to the subject that has been solved in order to 

seek another alternative solution, (3) problem-posing 

formulate or create problems with given situation. 

Thus, it can be concluded that problem-posing 

approach is a learning model that requires students to 

create questions themselves through learning 

problem independently. 

This paper aims for discovering the influence of 

problem posing method on learning mechanics of 

materials, a compulsory subject in civil engineering 

as major. It is a subject which contains of 

mathematical calculations related to the strength of 

materials. Students need to master maths in order to 
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make students understand mechanics of materials 

subject. The study about the effectiveness of problem 

posing approach in mechanics of materials subject 

has never been examined. In this study, we also 

propose a new improvement of problem posing 

approach, namely local wisdom based problem 

posing (LWPP). The technique accommodates the 

local wisdom as cases which are to be solved. 

Therefore, the empirical test towards problem-posing 

approach needs to be done. 

Empiric test or small group test is employed to 

know reliability of problem-posing approach 

compared to conventional approach. The results of 

study could be influenced by student’s motivation, 

and therefore this research will examine the influence 

between problem-posing and conventional approach 

with the students motivation towards the results of 

study. This research needs to be done in order to find 

empiric data for improving the quality of learning 

with the use of problem posing approach. 

 

2. Method 
 

 This research is conducted using experimental 

method. The sample of data consisted of two 

samples. They are students who are subjected to 

treatment called an experiment group and students  

 

who are not subjected to treatment called a control 

group. The goal is to test the influence problem-

posing approach and students’ characteristics 

towards the results of mechanics of materials subject.  

Problem-posing approach can be done in three 

ways (l) Pre-Solution Posing; in this case, the 

students make questions and answers based on 

questions and answers created by teachers, (2) within 

solution posing, in this case the students solve 

questions from teachers until it becomes sub-

questions that are relevant to the teacher's questions, 

and (3) Post Solution Posing; in this case the students 

make a similar and challenge question as exemplified 

by the teacher. Students can be asked to submit the 

challenging question based on materials that have 

been described by teachers. Also, students should be 

able to determine the answer themselves. If students 

fail to find the answer then the teacher is the main 

resource for their students. So, teachers need to 

master the materials. 

In LWPP approach, the local wisdom aspects are 

injected into the learning scenario. For example, the 

use of wood, stone, bamboo, and gomuti for creating 

a tradition-al house in kampung naga [8]. The 

concept of LWPP is presented in figure 1, and it can 

be seen that LWPP is a combination from general 

problem posing with the addition of local wisdom 

concept.

 
 

Figure 1.  Illustration of LWPP concept 

 

 

  A free variable is a learning method (approach). 

In this research the independent variables are 

conventional and problem-posing approach, while a 

dependent variable is the results of students’ 

learning. Moderator Variable is a level of subjects’ 

motivation. These variables are differentiated into a 

high level of motivation and a low level of 

motivation. The design of experimental method is 

presented in table 1. In table 1 it can be seen that B1 

is a student’s group with high motivation, while B2 is 

a group with low motivation. 

 

 

 

 

Table 1.  Experimental design 
 

 Learning Methods (A) 

Motivation 

Achievement 

(B) 

 
Conventional 

(A1) 

LWPP 

(A2) 

2 B2A1 B2A2 

1 B1A1 B1A2 
 

The first research   shows structures of learning 

(A1, A2,) which differently influence the results of 

learning. The motivation levels give different effects 

on results of learning.  

 

 

 



SAR Journal. Volume 2, Issue 4, Pages 176-180, ISSN 2619-9955, DOI: 10.18421/SAR24-05, December 2019. 

178                                                                                                                                      SAR Journal – Volume 2 / Number 4 / 2019. 

This research uses experimental procedures shown 

as following scenario: 
 

R1  01  02  03  A1 

R2  A2  02  03  01 
 

Based on the procedure, it can be shown that R is a 

group of the subjects. Then, A1 represents a 

conventional approach and A2 is a LWPP approach. 

In addition, it conducts some tests in the experiment, 

01 shown as pre-test, 02 is a post-test, and 03 is a 

retention test. 

Experimental research procedure consists of pre-

test, motivation test, giving treatment, post-test and 

retention test, as described in the Table 2.  The 

subjects of this research is fourth-semester students 

majoring in civil engineering from Malang State of 

University. The chosen subjects are based on 

students who take mechanics of materials subject in 

2017/2018 year. The samples of subject are four 

classes. These two classes have the same point that is 

index of cumulative starting semester 1 to semester 

3. It is assumed that it has the same characteristics. 

These two classes are randomly chosen as the 

experiment and control groups. The total number of 

experiment group is seventy seven students, while 

the total number of control group is seventy three 

students. 
 

Table 2.  Experimental procedures 
 

Group 
Pre-

test 

Motivation 

test 
Treatment 

Post-

test 

Retentio

n test 

R1 T1 Y A1 T2 T3 

R2 T1 Y A2 T2 T3 

 

 

The subjects of this research is fourth-semester 

civil engineering students in a public university in 

Indonesia. The chosen subjects are based on students 

who take mechanics of materials subject in the 

2017/2018 year. The samples of subject are four 

classes. These two classes have the same point that is 

index of cumulative starting semester 1 to semester 

3. It is assumed that they have the same 

characteristics. The total number of experiment 

groups is seventy-seven students while the total 

number of control group is seventy- three students. 

To test the proposed hypothesis, this research uses 

variant analysis techniques (ANOVA) in two ways 

for revealing the difference of mean value between 

groups. 

A free variable is a learning method (approach). In 

this research the independent variables are 

conventional and problem-posing approach, while a 

dependent variable is the results of students’ 

learning. Moderator Variable is a level of subjects’ 

motivation. These variables are differentiated into a 

high level of motivation and a low level of 

motivation. The design of experimental method is 

presented in Table 1. In Table 1 it can be seen that 

B1 is a student’s group with high motivation while 

B2 is a group with low motivation. 
 

3. Result and Discussion 
 

The results of the analysis variant to test the zero 

hypothesis (H0) with 5% error level (α > 0.05) is 

described in  Table 3. Based on the results of variant 

analysis, the research variables are presented in Table 

3, and it can concludes the results of hypothesis 

testing 1, 2, and 3. 
 
 

Table 3.  Experimental procedures 
 

Dependent Variable: Score 

Source 
Type III Sum of 

Squares 
DF Mean Square F SIG. 

Corrected Model 1,881,161
a
 3 627,054 9,630 000. 

Intercept 798,268,513 1 798,268,513 12,258,992 000. 

Motivation 466,845 1 466,845 7,169 008. 

Method 1,306,890 1 1,306,890 20,070 000. 

The Motivation Method * 163,354 1 163,354 2,509 115. 

Error 9,507,079 146 65,117 
  

Total 816,882,000 150 
   

Corrected Total 11,388,240 149       

a. R Squared =. 165 (Adjusted R Squared =. 148) 

 

 Based on results of the first hypothesis testing, it 

can be interpreted that groups of students who are 

taught using problem-posing approach are better than 

the group of students who are taught with 

conventional approach. The differences of the results 

in a study show that using problem-posing approach  

 

 

as learning model gives a significant influence to the 

results of mechanics of materials subject.  

 The involvement of students on whom problem-

posing approach is applied is one indicator of the 

effectiveness for learning. Students do not only 

receive the materials from teachers, but  students try 

to explore and develop on their own, as well [9]. The 
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results of study do not only improve knowledge but 

also thinking skills. The ability of students to solve 

problems needs to be exercised, so the problem-

posing approach can be optimal. Such capabilities 

would seem clearly when students are able to ask 

questions independently or in a group. The ability of 

students to work on problems can be detected 

through its ability to explain the problems in the front 

of the class. The application of problem-posing 

model can train students to be creative, disciplined, 

and improve students ' thinking skills. 

 The application of problem posing in learning 

process indicates significant results than the learning 

process which used a conventional approach. 

Problem-posing gives the opportunity to students to 

be brave when asking, answering, and arguing with 

peers and professors as facilitators in the learning. 

The advantages of problem-posing approach is 

encouraging students to be creative and critical 

towards learning materials provided by teachers. The 

use of problem-posing indirectly has left one 

direction learning process in the conventional 

method. Thus, the use of problem-posing can 

develop knowledge independently and improve 

learning outcomes. 

  Based on results of second hypothesis testing, it 

can be interpreted that the group of students who 

have high motivation achieve higher learning results 

compared to group of students who have low 

motivation using problem posing as well as 

conventional approach. 

  Based on the significant different results between 

the two groups with considering students’ 

motivation, it can be described that groups of 

students who have high motivation achieve a better 

learning outcome compared to groups of students 

who have low motivation whether using problem-

posing as well as conventional approach. Then, it can 

be concluded that the results of mechanics of 

materials study is influenced by variations of 

motivation level in the treatment group. 

  Rashmi and Prasad, argued that motivation has 

significant effects on academic achievement, the 

gender differences affect the motivation, and then to 

create motivation of achieving good results in 

students who have low motivation is necessary [10]. 

They suggest to provide learning facilities and 

provide a re-ward when the learning process takes 

place. 

 

 

 

 

 

 

 

  Bahri and Corebima, in their study stated that 

learning motivation and metacognitive skill have a 

significant contribution on students’ cognitive 

learning out-come [11]. Besides that, the teachers 

have to choose the appropriate learning strategies to 

empower the metacognitive skills and learning 

motivation of students. In addition, if a student is 

motivated to learn, they are more likely to contribute 

on the learning process. Then, it can help them to 

achieve the learning objectives [12]. 

There is strong relationship between the self-

concept and students’ motivation towards the results 

of student learning. Furthermore, the application of 

learning strategies and learning media used in 

accordance with purpose of learning can improve 

learning outcomes in addition to the presence of 

professors as facilitators when the learning process 

takes place [13].  Likewise, the results of the study 

can be achieved through the internet as learning 

materials by the method of blended learning. 

The motivation of study can be shown in the form 

of action, so it will affect the potential of students’ 

ability. Learning activities will succeed when each of 

students have courage to learn. Motivation can bring 

up ideas, desires, and attempt to perform learning 

activities effectively and efficiently. The higher 

motivation, the better academic achievement results. 

The lower motivation, the lower academic 

achievement results. 

If students have high motivation, they will gain the 

better academic achievement and vice versa. The low 

motivation or lack of motivation to study gives 

impacts on quality of the learning outcomes which 

tend to be low. So, there are positive influence 

between high motivations towards learning 

outcomes. 

Based on the results of the study, it can be 

concluded that there is no influence between the 

learning model (problem-posing and conventional 

methods) and students’ motivation towards learning 

outcomes of mechanics of materials subject. It means 

that the excellence of complete learning methods 

carry influence in improving learning out-comes in 

mechanics of materials subject. Similarly, the 

independence of students’ motivation influence in 

obtaining the results of study, without looking at the 

learning methods that are used [14]. This means that 

students who have high motivation will be able to 

achieve  better learning results compared to the 

students who have low motivation in various 

methods of learning that are applied. 

 

 

 

 

 

 



SAR Journal. Volume 2, Issue 4, Pages 176-180, ISSN 2619-9955, DOI: 10.18421/SAR24-05, December 2019. 

180                                                                                                                                      SAR Journal – Volume 2 / Number 4 / 2019. 

References 

 
[1] De Graaf, E., & Kolmos, A. (2003). Characteristics 

of problem-based learning. International Journal of 

Engineering Education, 19(5), 657-662. 

[2] Trivette, C. M., Dunst, C. J., Hamby, D. W., & 

O’herin, C. E. (2009). Characteristics and 

consequences of adult learning methods and 

strategies. Research Brief, 3(1), 1-33. 

[3] Cai, J., Hwang, S., Jiang, C., & Silber, S. (2015). 

Problem-posing research in mathematics education: 

Some answered and unanswered questions. 

In Mathematical problem posing (pp. 3-34). 

Springer, New York, NY. 

[4] Zydney, J. M., & Warner, Z. (2016). Mobile apps for 

science learning: Review of research. Computers & 

Education, 94, 1-17. 

[5] Sung, H. Y., Hwang, G. J., & Chang, Y. C. (2016). 

Development of a mobile learning system based on a 

collaborative problem-posing strategy. Interactive 

Learning Environments, 24(3), 456-471. 

[6] Chang, K. E., Wu, L. J., Weng, S. E., & Sung, Y. T. 

(2012). Embedding game-based problem-solving 

phase into problem-posing system for mathematics 

learning. Computers & Education, 58(2), 775-786. 

[7] Brancaccio, A., Marchisio, M., Palumbo, C., Pardini, 

C., Patrucco, A., & Zich, R. (2015, July). Problem 

posing and solving: Strategic Italian key action to 

enhance teaching and learning mathematics and 

informatics in the high school. In 2015 IEEE 39th 

Annual Computer Software and Applications 

Conference (Vol. 2, pp. 845-850). IEEE. 

 

 

 

[8] Utami, M. N., Ardi, F., Wildan, M., Saputro, A. D., 

& Utari, R. R. A. (2014). Kajian Sustainable 

Material Bambu, Batu, Ijuk dan Kayu pada 

Bangunan Rumah Adat Kampung Naga. REKA 

KARSA, 2(2). 

[9] Brown, P. M. (2013). An examination of Freire’s 

problem-posing pedagogy: The experiences of three 

middle school teachers implementing theory into 

practice. Unpublished doctoral dissertation). 

University of Georgia. USA. 

[10] Poddar, S. (2013). Effect of Achievement Motivation 

on High and Low Achievers of Secondary School 

Students–A Comparative Study. International 

Journal of Basic and Advanced Researches, 2(6), 

133-136.  

[11] Bahri, A., & Corebima, A. D. (2015). The 

contribution of learning motivation and 

metacognitive skill on cognitive learning outcome of 

students within different learning strategies. Journal 

of Baltic Science Education, 14(4), 487-500. 

[12] Harandi, S. R. (2015). Effects of e-learning on 

Students’ Motivation. Procedia-Social and 

Behavioral Sciences, 181, 423-430. 

[13] Hariadi, B., & Wurijanto, T. (2016). Influence of 

web based cooperative learning strategy and achiever 

motivation on student study outcome. International 

Journal of Evaluation and Research in 

Education, 5(3), 189-199. 

[14] Liu, O. L., Bridgeman, B., & Adler, R. M. (2012). 

Measuring learning outcomes in higher education: 

Motivation matters. Educational Researcher, 41(9), 

352-362. 

 

 

 

 


