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Abstract - This research aims to describe students’ mathematical connection ability through problem posing activities, as 
well as to offer problem posing activites as a mean to analysis mathematical connection ability. This qualitative research was 
conducted to 72 Grade 8 students of public junior high school. Research data was collected by using task problem posing 
with semi-sructured format and interview. The result of this research demonstrae that problem posing has capability to reveal   
mahematical connection ability. The majority of students posed application-level problem that only use single concept of. 
Whilst the analysis-level problems contain one mathematical concept, the synthesis-level problems contain multi concepts 
and multi steps where types of mathematical connection identified were procedural, property, and derivation.  
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 I. INTRODUCTION 
 
Mathematical connections are used as a mean to 
understand particular mathematical concepts 
(Hiebert, 1984, Ma, 2010; Stylianides & Stylianides, 
2007; Tripathi 2009) and conversely understanding is 
represented by connected and complex web of 
mathematical knowledge (Lambdin, 2003). When 
student is able to relate mathematical concepts, fact, 
and procedure, then at that time they learns in the best 
Additionally students need to connect particular 
mathematical concept to various another concept in 
solving mathematics problems (Hodgson, 1995; 
Debrenti, 2013; Özgen, 2013). Internal mathematical 
connection is closely related to meaningfull learning 
defined as a process of linking new information to 
relevan concepts contained in a person’s cognitive 
structure (Ausubel, 2000). 
 
Many researches revealed mahematical connection 
through problem solving as Hendriana, et.al (2014); 
Özgen (2013); Arjudin (2016), etc. But, besides 
problem solving, problem solving activities has a 
chance to be usedas a mean to explore deeply 
mathematical connection ability. Silver (1994) 
defined problem posing as an activity to generate a 
new problem or reformulate given problems. Problem 
posing is viewed as a window into students’ 
mathematical uderstanding (Silver, 1994; Woodward, 
1992), in which this mathematical understanding can 
be shown by interconnections among mathematical 
ideas and concepts (Barmby, et al., 2009).  Moreover, 
problem posing can be used as an assessment tool to 
explore one's thinking process (Lin & Leng, 2005; 
Ayllón, et. al., 2014).  
 
The main aim of this article is offering problem 
posing activity as a mean to reveal mathemaical 
connection  by describing intercon-nection of 
mathematical concepts contained in problem posed 
by students. Through this article, the author wishes  

 
can find out how to utilize problem posing as mean to 
reveal mathematical skills, particularly mathematical 
connection skill. 

 
II. DETAILS EXPERIMENTAL  
 
2.1. Subject 
The sample of this qualitive research consists of 72 
year 8 students in a public junior high  school who 
had gained learning of Pythagoraean theorem. The 
kind of used problem posing activities  is pre-solution 
problem posing which students generate problem 
based on given situation or information (Silver, 1994) 

 
2.2. Task  
This  research used task with semi-structured 
situation format dan protocol of interview.  
Stoyanova & Ellerton (1996) define semi-structured 
situation as an open condition which has chance to be 
completed by applying prior mathematical knowledge 
or concepts. Through this task, students are 
administred to pose one problem and to solve it. The 
following problem was given to students.  

 
Pose one problem referred Pythagorean theorem by 
using the following information! 

 
Fig. 1 Task with semi-structured format 

Furthermore, problem posed by students are 
classified into two groups; unsolvable mathematics 
problem and solvable mathematics problem. Then, 
the solvable mathematics problems are classified 
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based on problem-taxonomy-level by Hsiao, et.al 
(2013), as specified in Table 1.  
 

Table 1: Problem-Taxonomy Level 
Level Description 

Digression Problems that do not make sense 
regarding the learning unit or 
digressed from the subject. 

Application Problems to which the answer is 
figured out by matching the 
elements of problems with the 
formula elements referring to a 
learning concept or a formula. 

Analysis Problems to which the answer is an 
analytical or comparative evaluation 
for reaching a particular goal 
referring to a learning concept or a 
formula. 

Synthesis Problems resulting from a synthesis 
of prior knowledge and the newly 
acquired learning concept 

 
Interview need to be conducted to explore and to 
identify mathematical connection ability students in 
posing a mathematics problem. The interviewee are 
students who posed solvable mathematics problem. 
Researcher identified mathematical connection by 
using framework’s Eli, et. al. (2011) that classify 
mathematical connection into five types: categorical, 
procedural, characteristic/ property, derivational, and 
curricular. Tabel 2 provides the description for each 
types of mahematical connection. These five types 
probably emerge in teacher’s cognitive, since Eli, et. 
al. (2011) conducted their research for mathematics 
teacher. Hence the focus in this article is not on 
curricular as types of connections. 

 
Table 2: Five Types of Mathematical Connection 
Level Description 

Categorical Using of surface features 
primarily as a basis for defining a 
group or 
category 

Procedural Relating ideas based on a 
mathematical procedure or algo-
rithm possibly through construc-
tion of an example; may include 
description of the mechanics 
involved in carrying out 
procedure rather than the 
mathematical ideas embedded in 
the procedure 

Characteristic/ 
Property 

Defining characteristics or des-
cribing the properties of concepts 
in terms of other concepts. 

Derivation Knowledge of one concept to 
build upon or explain another 
concept; 
including but not limited to the 
recognition of the existence of a 

Level Description 
derivation. 

Curricular Relating ideas or concepts in 
terms of impact to the 
curriculum, 
including the order in which one 
would teach concepts/topics. 

 
III. RESULTS AND DISCUSSION 
 
3.1. Characteristic of Problem Posed by Students 
All of students posed mathematics problem, but only 
69,05% posed solvable problems. Unsolvable 
mathematics problem consist implaussible problem 
which contrary to mathematical facts (13,89%) and 
problems with incomplete information (18,06%). The 
categories of unsolvable problems also are founded in 
Bonotto & Santo (2015). To explore students’ 
mathematical connection ability, researcher only 
considered the solvable mathematics problem. 
The solvable mathematics problems are classified 
into three categories, as shown by Figure 3.  

 

 
Fig. 2 Distribution of problems level  

 
3.2. Capability of Problem Posing to Discriminate  
In this section researcher exposes mathema-tical 
connection types based on interview results. 
Researcher interviewed six students which one 
student was from application-level group, one student 
was from analysis-level, and four students werefrom 
synthesis-level group. Researcher chose these 
students based on the uniqueness of problem they 
posed. 
A deeper exploration of the different problems level 
posed by students reveal the difference quality of 
students’ mathematical connection ability. This 
exploration is shown by following explanation. 
Application-Level Problem.  
 
For solving an application-level problem, students 
only need one step with one concept by applying the 
formula. In this research, students mainly posed 
application-level problem which students complete 
problems’ situation by adding information about the 
length of perpendicular side. These problem 
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statement ask to determine the length of the other side 
only by applying formula of Pythagorean theorem.   

 

 
Fig. 3. Application Level-Problem 

 
Analysis-level problem  
An analysis-level problem solving include more than 
one step, which one of the steps is analysing or 
comparative evaluating to reach the final answer. In 
this research two students generate problem by 
drawing a segment from point A and intersects BC  at 
point D. This was analogous to the result of  Chua & 
Wong’s (2012) research which state that students 
added objects selectively 
to the given situation. The question of this problem is 
determining the length of CD  which is obtained by 
subtraction of BC  by BD . The analysis process is 
happened when students relate the length of three 
diffrerence segments, ie. BD , CD , dan BC . 
Students are be able to relate length of three 
diffrerence segments, ie. BD , CD , dan BC .  
 

 
Fig. 4. Analysis Level-Problem 

 
Synthesis-level problem  
Hsiao, et. al. (2013) state that synthesis-level problem 
engage students to make connection among 
mathematical ideas, paricularly  prior knowledge and 
the newly acquired knowledge. It engage students to 
synthesis more than one mahematics concept or 
formula in generating and solving problems. Figure 5 
show four synthesis-level problems  completed by 
translation from Bahasa Indonesia. Researcher 
exhibites these problems based on the difference level 
of mathematical connection ability contained in each 
problems.  

 

 
Translation: Determine the area of the triangle! 

 

 
Translation: Determine the area of the rectangular! 
 

 
Translation: Determine the area of the above triangle! 
 

 
Translate: Find the length of BD , if the ratio of AB  

and BC is 3:15 and BD is an altitude line of AC .  
Fig. 5. (a, b, c, & d) Analysis Level-Problem 
 

Figure 5a show that students relate two formula in 
procedural matter to find the area of ΔABC, i.e. 
formula of Pythagorean theorem and area of triangle. 
It means that student be able to make connection 
between two formula as a series of procedural to pose 
and solve the problem. In Figure 5b, student 
generated the problem by adding two segment such 
that forming a rectangular ABCD and make question 
to determine the area of the rectangular. Through this 
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problem, student is able to make connection between 
a right triangle and rectangular. This mathematical 
connection is property or characteristic type where its 
shown by students statement that a rectangular has 
four right triangle and it can be constructed by gluing 
hypotenuses of two congruent right triangles. 
Moreover type procedural of mathematical 
connection completed the consruction of this 
problem, i.e. student needs to apply the Pythagorean 
theorem to find the length of AB and furthermore uses 
this value to determine the area of ABCD using 
formula of reactangular area.  
 
Figure 5c performs a problem generated by adding 
information about the measure of  ∠A and ∠B, i.e. 
30° and 60° respectively, eventhough graphically ∠A 
should be greater than ∠B. The question of this 
problem is determining the area of ΔABC where 
student need to find the length AB  and BC and then 
apply the formula of area of triangle. This 
consecutive steps show that sudents make connection 
between  two mathematical concepts to reach the 
goal, and it’s procedural type. In students’ 
performance to solve this problem, student determine 
the length of AB  and BC by drawing ΔABD which 
is congruent with  ΔABC such that both of triangle 
form an equilateral triangle as presented in Fig. 1c. 
This strategy shows that student understand the 
relation-ship between equlaiteral triangle and 30°-
60°-90° triangle as poperty type of mathematical 
connection.    

 

  
Fig. 6. Students’ strategy to solve problem 

 
Lastly, problem shown by Fig. 5d combines 
mathematical multiconcept i.e. ratio, algberaic, 
operation with radicals, Pythagorean theorem, and 
area of triangle. In posing process of this problem 
student recall independently, make connection, and 
apply several concepts in his problem. This synthesis-
level problem is a product of an inovative problem 
posing activity which require mathematical conection 
among mathematical concepts Klinshtern, et.al. 
(2015).  
Based on conducted interview, student wish to 
generate an interesting problem by using several 
concepts. Student drew an altitude line from point A 

and intersects  segment AC  at point D. Posing 
process was conducted by working backward strategy 
which student began with a mathematical fact that  

64
22
 BCAB . Students used this fact to choose 

two number to represent the value 
2

AB and 
2

BC , 

respectively 40 and 24 and imply that the value of 

AB and BC  respectively is 102  cm and 62 . 

Next, he made ratio of AB  : BC  = 3:15 , which 

is written in question as additional information.  
 
Through this synthesis-level problem, researcher gain 
insight that student was able to make connection 
between several mathematical concept in terms 
procedural type. Moreover, students evaluate the 
relationship among segments in  ΔABC by using area 
of ΔABC such that he obtained an equation to 
determine the  BD , as shown by following figure.

 

 Fig. 7. Students’s work in solving problem 
 
Students’ decision, to use the equation shown above, 
suggests that he bulid up desired equation by 
evaluating the area of triangle concept and  this 
connection was derivation. 
 
CONCLUSIONS 
 
In summary, this research have demonstrated the 
following conclusions.  Characteristic of problem 
posed by students suggests that there is differences 
quality of students’ mathematical connection ability 
and it makes sense that problem posing activities are 
be able to reveal students’  mahematical connection 
ability. Mostly students posed application level 
problem that only use single concept of Pythagorean 
theorem, and even single step in its solving proceess. 
The analysis-level problems contain one 
mathematical concept and require students to make 
connection in terms procedural to solve it. The 
synthesis-level problems, as the most complex 
problem, contain multi concepts and multi steps. In 
this research, types of mathematical connection 
identified were procedural, property, and derivation.  
Although the findings are useful, there are several 
questions that remain in this research. This research 
focused mainly on mathematical connection. 
Researcher believes that problem posing is not only 
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be able to reveal mathematical connection, but also 
be able to improve mathematical connection and 
another mathematical skills, for example meta-
cognitive skills. It’s inspired by the result of 
interview with students who posed synthesis-level 
problem. These students expose their ability to 
generate even to justify their mathematical arguments 
during posing problems. Thus, future research should 
addresses how problem posing activities describe 
metacognitve skills.  
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