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Abstract—This study aimed to describe the abstraction of measurement of students in 

constructing the proof of algebra problems. For this purpose, a qualitative explorative 

research with task-based interview techniques was conducted. The subjects were the 

students of math education, class of 2013, UNIROW Tuban. Students who became the 

subject of research has taken a course of Algebra Structure. Measurement of 

abstraction used RBC models (Recognizing, Building-with, Constructing). 

Recognizing refers to the fact, the basic concept which has already known. Building-

with refers to the combination of facts or concepts into a new context, and 

Constructing refers to the ability to build a proof of statement/issue based on facts or 

concepts to show that the statement is true. The main instrument was the researchers 

themselves, and the supporting instrument was interview guides that referred to the 

RBC model. Data were analyzed qualitatively. Conclusions were obtained based on 

the analysis results, those were: Recognizing, students tended to be able to know a 

few facts, concepts that supported the evidentiary issues, example: the closed nature, 

associative, neutral element, inverse of element, grupoid, semigrup, group. Building-

with, students tended to be able to combine the concept of the closed nature, 

associative, neutral element, inverse of element, grupoid, semigrup into new contexts 

that were interrelated. Constructing, students in constructing proof algebra problems, 

there were still many steps that were illogical in the use of facts or concepts. 

Consequently, the proof tended to be incorrect, although conclusion was ultimately 

correct. 

Keywords: abstraction, recognize, building-with, construct, and  proof. 

I. INTRODUCTION 

Abstraction is a process that is fundamental both in mathematics and mathematics education. 

Abstraction has been known as something that important role for successful learning of mathematics 

when viewed from the standpoint of cognitive. However, abstraction is also one of the main reasons of 

the failure of the process of learning mathematics [1]. Reference [2] the term abstraction is used for both 

the process and results. To differentiate the two, used the term abstraction process on the one hand, and 

the entity that generated on the other side. Abstraction is an activity (in the sense of activity theory), a 

chain of actions undertaken by an individual or a group and driven  by a motive that is specific to a 

context. Abstraction is an activity of vertically recognizing previously constructed mathematics into a 

new mathematical structure [2]. 

Abstraction in mathematics is a process for obtaining the essence of mathematics concepts, 

eliminating dependence on the properties owned by the object and made more general so that it has 

applied a broader or corresponded with other abstract explanations for similar symptoms. One 

characteristic of mathematics is to have an abstract object. Abstract concepts in mathematics can be 

learned through the process of empirical abstraction and through a mathematical abstraction. The 

abstraction process takes place through a series of learning activities that involve various aspects of 

learning. Abstraction process is a process of contextualization, because it does not pay attention to the 

object as well as the characteristics and relationships that are owned. This process is linear, originated 

from the objects to the class or a structure called the object at a higher stage [2]. Abstract regarded as 

intrinsic properties of the new object and the importance of context in the process of abstraction. 

In broad outline, the abstract can be divided into empirical and theoretical abstraction [3]. In the 

process of empirical abstraction, the formation of the notion of an abstract object that is based on 

empirical experience. Both processes are based on the abstractions of social and physical experience of 
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the child. The abstraction empiric focus on the process of identifying important displays are common, 

then the concepts generated from the empirical abstraction process is also called abstract-general [3].  The 

idea of the theoretical abstraction stems from two psychologists from the Soviet namely Vygotsky and 

Davydov. Theoretical abstraction consists of forming concepts to be adjusted to some theories. Vygotsky 

makes a difference in the meaning of the concept in the context of everyday life with the concept in the 

context of scientific fields. According to Vygotsky, the concept in the context of everyday life in the form 

through the process of empiric abstraction. While the formation of scientific concepts consists of three 

aspects, namely; (a) the establishment of a system of various relationships between concepts, (b) an 

awareness of the mental activity of a person, and (c) penetration into an essence of the object it will 

enrich the reality presented in the concept, not vice versa [3]. 

To perform an abstraction, a person requires logic. Davydov [2] proposes that the origin of events 

abstraction, namely abstraction starts an initial, simple, undeveloped first form, which need not be 

internally and externally consistent. The development of abstraction proceeds from analysis, at the initial 

stage of the abstraction, to synthesis. It ends with a consistent and elaborate final form. It does not lead 

from concrete to abstract but from an undeveloped to a developed form of the abstract in which new 

feature of the concrete are emphasized. Reference [4] in processes of abstraction, the epistemic actions 

are nested. C-actions depend on R- and B-actions; the R- and B-actions are the building blocks of the C-

action; at the same time, the C-action is more than the collection of all R- and B-actions that make up the 

C-action, in the same sense as the whole is more than the sum of its parts. The C-action draws its power 

from the mathematical connections, which link these building blocks and make them into a single whole 

unity. It is in this sense that we say that R- and B-actions are constitutive of and nested in the C-action. 

Similarly, R-actions are nested within B-actions since building-with a previous constructs necessitates 

recognising this construct, at least implicitly. If the students solve a standard problem, they are likely to 

recognize and buildwith previously acquired structures. If they solve a non-standard problem, they might 

get in the process of construction [2]. 

The problem in mathematics by [5] is divided into two, namely: the problem of determining and 

evidentiary problems. Further Polya said that "the problem of determining" the more important in basic 

math, while the "problem of proving" more important in advanced mathematics. Reasoning and thinking 

logically be authorized to resolve the problem of proof. [5] says that the purpose of proving the problem is 

to clearly indicate that a statement is true or not. This is to answer the question: is this statement true or 

false? In line with this, Rav [6] states that the evidence is the way a mathematician to display mathematical 

tools to solve problems and to justify that the proposed settlement of the problem is the solution. This 

means that the evidence may help to understand the meaning of the theorem is proved: to see not only the 

statement is true, but also why it is true.  

Reference [7], the ability to prove in mathematics (Algebra Abstract) consists of the ability to construct 

evidence and the ability to validate the evidence. The ability to construct proof includes the ability to use 

the methods of proof, definitions, entry, and theorem to demonstrate the truth of a statement in math 

(Algebra Abstract). While the ability to validate the evidence includes the ability to scrutinize the evidence 

related to the types proof that often arise in mathematics (Algebra Abstract). Activity validate the proof 

includes: (1) read a proof in mathematics to determine the truth or a mistake by looking at the suitability of 

the axioms of the system, the premise, the results of mathematical existing (entry or theorem), with the line 

of reasoning deductive, (2) completes the proof (if found to be a mistake), (3) compare the 'effectiveness' 

of the evidence with other proof [7]. 

From the perspective of cognitive development, [8] explains that the representation of developing proof 

through four stages, namely: proof enaktif (enactive proof), visual proof (visual proof), proof symbolic 

(symbolic proof), and proof formal (formal proof). Evidence enaktif, involve a physical demonstration to 

show the truth; visual proof, involving the creation of graphs or images; symbolic proof, involves 

manipulating the symbols of algebra; and formal proof involves deductive reasoning. Proof in mathematics 

has a very important role. These roles are identified by de Villiers [9] such as verification, explanation, 

systematization, invention, intellectual challenge, and communication. The role of verification might be 

most familiar with the study of mathematics; theorem is not a theorem until it has been verified that it 

becomes proof construction. The role of the explanation is often characterized by the evidence in the 

classroom. In many classroom context, the purpose is not evidence to show that the theorem is true, but to 

explain why the theorem is true. Of course, this role is not limited to the classroom. Role of the invention 

may be a little unusual. Historically, the theorem of several areas of mathematics, such as non-Euclidean 



PROCEEDING OF 3RD
 INTERNATIONAL CONFERENCE ON RESEARCH, 

IMPLEMENTATION AND EDUCATION OF MATHEMATICS AND SCIENCE 

YOGYAKARTA, 16 – 17 MAY 2016 

 

ME-277 

      

  

geometry, are found through pure deductive ways. The role of proof as communication is emphasized by 

the fact that the evidence is written and read by humans, and therefore act as a means of communicating 

the proof of mathematical results between readers and writers. In addition, evidence can describe a new 

approach or technique, which may be another mathematician need to equip or prove themselves on 

different theorems. 

Furthermore, how to measure student abstractions in constructing the evidentiary problem? As the 

process of abstraction cannot be observed directly [10], it has been necessary to define observable actions 

that can give information about the process. In defining the abstraction process, [2] has referred to the 

major observable epistemic actions as recognizing, building-with and construction, and hence named their 

model as “RBC”. The RBC Abstraction Model is based on the activity theory, and comprises three 

epistemic actions. Some experts there who developed into RBC+C. Hershkowitz, Hadas, Dreyfus, and 

Schwarz investigate the development of understanding of probability among groups of Grade 8 students in 

Israel. Using an extended RBC+C model (RBC plus Consolidating), they analyse students' learning in 

considerable detail and demonstrate convincingly that their model allows the description of theoretical 

abstraction in terms of epistemic actions. In this study the authors used, RBC models for measuring 

abstraction students in constructing proof problems. 

Recognizing refers to a familiar structure [11]. A previously constructed structure-already used in other 

situations - is related to this action [12]. Recognizing occurs when the student realizes that the construct 

that is familiar from a previous activity is connected to or relevant for the mathematical situation in the 

present activity. It may occur in at least two ways, by analogy and by specialization [10]. In the context 

proof algebra problems, about the topic in algebraic structures, namely the Group. Recognize the topic 

group, eg grupoid, semigrup, monoid, and groups. In addition, to get to know about the group, the student 

must also recognize the closed nature, associative nature, the element of unity / neutral element, inverse of 

an element, commutative properties. The properties of the group include: cancellation of the law, the 

existence of a single neutral element, inverse single, and theorems that follow. 

Building-with refers to the process of combining familiar pieces of knowledge into a new context. It 

includes recognizing [11]. In other words, building-with is defined as using mathematical structures to 

achieve a given goal [12]. It reflects recognizing the familiar structure, and using it to solve the new 

problem. Actually, recognizing and building-with are nested actions where they complete each other. Most 

often, it is not possible to separate one action from the other. At this stage, combining some properties to 

get a new concept. The concept of the algebraic structure formed from several previous properties, eg if the 

set is not empty with certain operations satisfy the closed nature called grupoid. Grupoid that meets the 

associative nature called semigrup. In other words, semigrup is an empty set with no specific operation that 

meets the closed nature and associative. At this stage, combining some properties to get a new concept. 

The concept of the algebraic structure formed from several previous properties, eg if the set is not empty 

with certain operations satisfy the closed nature called grupoid. Grupoid that meets the associative nature 

called semigrup. In other words, semigrup is an no empty set with specific operation that meets the closed 

nature and associative. Monoid adalah semigrup yang memiliki elemen netral. Atau dapat dikatakan 

himpunan tak kosong dengan operasi tertentu yang memenuhi sifat tertutup, asosiatif, dan memiliki elemen 

netral. The Group is a monoid that each element has an inverse. Or a set is not empty with certain 

operations satisfy the closed nature, associative, has a neutral element, and every element has an inverse. 

While the group that meets the commutativity called abelian group. Abelian group means it meets the 

closed nature, associative, has a neutral element, each element of the inverse memeiliki, and meet the 

commutative properties. 

Construction is the process of structuring new knowledge, also defined as processes of reorganizing 

and restructuring. Constructing is the process of restructuring and reorganizing what is recognized and 

known to construct a new meaning [11]. Reference [13], the process of construction - as the central 

epistemic action of abstraction comprises vertical reorganized knowledge, and requires theoretical 

thinking. Constructing is observed when the individual uses the structures he recognizes in solving the 

problem, given to teach a new mathematical concept. Construction is studied in this research is proving 

algebra problems. Means the process of reorganizing and restructuring in the proof of algebra problems. 

Proof algebra problem to show how the statement is true or false and also showed why the statement was 

true. Example: G = {(a, b) | a, b  Z}, defined operations in G: (a, b)  (p, q) = (ap, b + q),  (a, b), (p, q) 

 G. Are (G , ) is a semigrup? Semigroup it must meet closed and associative properties. It means to 
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prove (G, ) semigrup means must be proved the truth of whether (G, ) meets the closed nature and 

associative. To be able to show (G, ) meets the closed nature and associative, means must know the 

definition of a closed and associative properties. The closed nature (G, ): (x, y G). x  y  G, and 

associative properties (G, ): (x, y, z  G). (X  y)   z = x (y  z), this definition does independent 

on the form of the set and the operation is given. 

Referring to the above description, to reveal about the ability of students to construct the proof 

abstraction algebra problems should be able to reveal the students' ability in recognizing, building-with, 

and construction (RBC). The problem is how to explore the ability of students to construct proof algebra 

problems through RBC? For that, the instrument used is not enough just to test, but there must be a 

supporting instrument that is able to explore the ability to construct the proof algebra problems. The 

purpose of this study to obtain an interview guidelines as support to explore the ability of students to 

construct the proof algebra problems. 

II. METHODE 

This study intends to obtain the supporting instruments of abstraction students in constructing proof 

algebra problems. To obtain a description of abstraction in constructing the proof problems in algebra, 

proving tests carried out algebra problems. To explore more about the abstraction, clarification with 

reference to the results of tests proving algebra problems. Based on these descriptions, this kind of 

research is exploratory qualitative research with the main data in the form of writing (test results proving 

a problem) and the words of the task-based interview. Subjects who used the trial is the student of 

mathematics education UNIROW Tuban have earned subjects algebraic structure. 

To obtain valid data, conducted the interview. Interview questions referring to the investigation of 

abstraction students in constructing proof algebra problems, which have been made in the form of 

interview guidelines. The methods used are recorded through clinical interviews and audio visual 

equipment. Clinical interviews are used for capturing information about abstraction students in 

constructing proof algebra problems as a material to draw conclusions. 

Supporting instruments to explore abstraction students in constructing proof algebra problems refer to 

the RBC (Recognizing, Building-with, and Construction). Topics algebra used is grupoid, semigrup, 

monoid, and groups. Broadly speaking, interview guidelines for constructing proof explore abstraction 

algebra problems are presented in Table 1. 

 

TABLE 1. Interview Guide 

No Indicator Question 

1 Recognizing Example: G = {(a, b) | a, b  Q
+
}, defined operations in G: (a, b)  (p, q) = (ap, 

bq),  (a, b), (p, q)  G. Show (G , ) is a grup? 

a. Give an example of a member of the set? 

b. Give examples that are not members of the set G? 

c. Determine the operating results (2, 5)  (3, 1) = ... 

d. How is the definition of a group? 

e. How definitions the closed nature? 

f. How definitions (G, ) closed? 

g. How does the definition of associative nature? 

h. How definitions (G, ) associative nature? 

i. How does the definition of neutral element? 

j. How definitions (G, ) has a neutral element? 

k. How is the definition of the inverse? 

l. How definitions (G, ) each element has an inverse? 

and can ask some properties or theorems supporting proof 

 

2 Building-with This section asks some combination of definition on the part Recognize, eg: 

a. Is groupoid is semigrup? Why? 

b. Is groupoid is a monoid? Why? 

c. Is grupoid is a group? Why? 
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d. Is monoid is grupoid? Why? 

e. Is monoid is semigrup? Why? 

f. Is monoid is a group? Why? 

g. Is semigrup is grupoid? Why? 

h. Is semigrup a monoid? Why? 

i. Is semigrup is a group? Why? 

j. Is a group grupoid? Why? 

k. Is a group semigrup? Why? 

l. Is group is a monoid? Why? 

m. What should be shown if it will prove grupoid? Why? 

n. What should be shown if it will prove semigrup? Why? 

o. What should be shown if it will prove monoid? Why? 

p. What should be shown if it will prove a group? Why? 

And others. 

3 Construction In this section, will explore the ability to construct the proof. 

After the students are faced with the problem of proof, the questions: 

a. To prove the above problem, what do you show? Why? 

b. What do you think, if the proof is not in sequence? Explain! 

c. How is your conclusion, if one of the conditions there are not proven? Why? 

d. How do you move to prove the closed nature of the problems mentioned 

above? Write / explain! 

e. How is your conclusion, if the closed nature is not fulfilled? Why? 

f.  How do you move to prove the associative nature of the problems mentioned 

above? Write / explain! 

g. How is your conclusion, if the associative nature is not fulfilled? Why? 

h. How do you move to show the existence of a neutral element in the above 

problem? Write / explain! 

i. How is your conclusion, if it does not have a neutral element? Why? 

j. How do you move to show that every element has an inverse? Write / 

explain! 

k. How is your conclusion, if there are elements that do not have an inverse? 

Why? 

l. Based on the steps proof that you do, what your final conclusion? Why? 

m. And others. 

 

 

Furthermore, the trial to students who have earned courses Algebra Structure. Selected as the subject 

of trial are two students of the AD and the US are female. The problem that used trial: Let G = set of 

positive rational numbers. Operation is defined in G as follows: a * b = ab / 3, ∀a, b ∈G. Prove that (G, *) 

is a group! 

The trial results were analyzed qualitatively. This results to determine whether a supporting 

instrument in the form of interview guidelines have been able to measure the ability of students to 

construct proof abstraction algebra problems (valid). In addition, conducted the validation the validator to 

determine the accuracy of questions both in terms of content, construct, and the language used.  

 

III. RESULTS AND DISCUSSION 

This section describes the trial results and discussion. The trial is to test the interview guidelines of 

what is already able to explore abstraction students in constructing proof algebra problems. The following 

profile trial results according to the indicators used, namely: Recognizing, Building-with, and 

Constructing. 

Recognizing 

Based on the order of introduction, recognizing refers to the ability of students to know all the facts, 

concepts that may be used as a knowledge base for proving problems. The problem used is proof of the 
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group. The trial results may indicate that the student is able to recognize some of the facts, concepts that 

may be used for verification. However, there are some that need repairs sentence, the indicator some 

students looked puzzled, because do not understand the question. The next sentence made simpler, so the 

question is more easily understood. Here are excerpts of interviews with AD, after working on the problem 

proving: Let G = set of positive rational numbers. Operation is defined in G as follows: a * b = ab / 3, ∀a, b 

∈G. Prove that (G, *) is a group! 

Researcher      Whether the problem is easy to understand? 

AD Yes, Insya Allah  

Researcher    What are you trying to prove? 

AD …Group 

Researcher     How is the definition of a group? 

AD The set G with operations asterisk ("*") ..., meet closed, associative, and each element has an inverse 

Researcher      How the neutral element? 

AD ... Oh yes there are four condition, the third condition unkes ("the element of unity") 

Researcher      How definitions the closed nature? 

AD Hmmm ... any two elements in G, results of operations stars in G. 

Researcher     Good, then how the definition of associative nature? 

AD Each ...., Three elements in G, a result like this ... x star in brackets y z star, together with, in brackets star 

x y then z star 

Researcher      What can be written in symbolic? 

AD Yes sir ... like this 

Researcher      If the definition of neutral elements how? 

AD Each element in G ...., Eh not, there is an element e in G, if e star by any element in G results remain 

Researcher      Good, how the definition of the inverse? 

AD Hmm ..., every element x in G, there is an inverse x in G, so x star x inverse result is a neutral element e. 

Based on the interview excerpt above, it can be said that the subject of AD, is able to reveal the group 

definition, the closed nature, associative, neutral element, and inverses of an element. This means that, the 

subject of AD in "recognizing" shows a good ability. Likewise, other subjects such as the US shows the 

ability of recognizing pretty good. It can be concluded that the interview guides were able to uncover the 

ability of recognizing. In line with the opinion of [4] recognizing refers to the learner realizing that a 

specific previous knowledge construct is relevant in the situation at hand. In the quote above is not asking 

for some theorems related to the group that may assist/support in the proof. However, because of proving 

problems that used only prove problematic enough group evidenced by definition. Recognizing refers to a 

familiar structure [11]. Actually that is supportive of the problems evidenced, the student is not enough 

just to mention the closed nature, associative, neutral elements, and each element has an inverse, but also 

must be able to know the definition. 

Building-with 

Building-with refers to the combination of several facts or concepts, thus forming a mathematical 

structure 'new'. This activity is related to the ability to recognize, if in recognizing less good, then chances 

are the building-with too less well, and otherwise. Actually, recognizing and building-with are nested 

actions where they complete each other. Most often, it is not possible to separate one action from the other 

[14]. Based on trial results shows the ability of the subject building-with fairly good. Here are excerpts of 

interviews with US after working on the problem proving. 

Researcher      Now kindly be informed, if four condition for prove the group, only fulfill one condition ie the closed 

nature of what can be called a group? 

AD No ... it's called groupoid 

Researcher      If the condition is fulfilled only associative nature is called what? 

AD Hmm .... do not know 

Researcher      So, how the definition grupoid? 

AD only meets the closed nature. 

Researcher      If grupoid meet associative nature, it is called ...? 

AD It…., hmm….  Semigroup  

Researcher      How semigrup definition? 

AD Which meets the the closed nature and associative 

Researcher      Another definition? 

AD Oh ... yes, grupoid that meets the associative nature. 
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Researcher      Monoid, how the definition? 

AD Hmmm ... .. repeat 

Researcher      How does the definition of monoid? 

AD Which meets the the closed nature, associative, and has a neutral element. 

Researcher      Try define monoid using groupoid or semigrup! 

AD Monoid mean ... it semigrup which has a neutral element, or ... groupoid which meets the associative 

nature and has a neutral element. 

Researcher      If the group meets commutative properties, it is called .... 

AD It was ... .. the group is commutative, or abelian. 

The above excerpts of interviews have shown an ability building-with US. Students are able to show 

building-with by combining the closed nature, associative, neutral elements, each element has an inverse, 

and commutative properties. This was in line with [4] building-with comprises the combination of 

recognized constructs, in order to achieve a localized goal such as the actualization of a strategy, a 

justification or the solution of a problem. The model suggests constructing as the central epistemic action 

of mathematical abstraction. Based on these facts it can be said that the interview guides were able to 

explore the potential of building-with of the subject. 

Constructing 

This section is the main part in the shows the abstraction students. Reference [4] constructing consists 

of assembling and integrating previous constructs by vertical mathematization to produce a new construct. 

It refers to the first time the new construct is expressed or used by the learner. This definition of 

constructing does not imply that the learner has acquired the new construct once and forever; the learner 

may not even be fully aware of the new construct, and the learner’s construct is often fragile and context 

dependent. Results of tests on the AD and the US shows the constructing pretty good. Although logically 

still found a few steps 'no' logical. 

The first step, we look at the answers to the AD and the US in proving the closed nature, the first 

condition for proving the group. In answer to AD, the first step to write the definition of the closed nature 

of the symbolic; AD means recognizing the definition of the closed nature. But in part the reason (see the 

sign ellipse) is not logical, because of (G, *) is closed is to be shown the truth. In addition to the operation 

'*' does not exist, that there is only a.b (multiplication). However, the end result proving the closed nature 

of the right. (Fig. 1 (a)). Reference [9] explains that a proof of a mathematical theorem is a sequence of 

steps that lead to the desired conclusion. Rules to be followed by a sequence of steps that made explicit 

when the logic formalized. Reference [15] reasoning, proof and arguments in the mathematics classroom is 

an important issue in the study of mathematics education. 

 

 
(a) 

 
(b) 

FIGURE 1. Proof the closed nature, subject AD (a) and US (b) 

In answer to US, the definition of the closed nature symbolically it is true, but elaboration of step, 

membership G, is wrong (Fig. 1 (b)). It is the possibility of the US do not understand about the set of 

rational numbers, so write if a  G, then a = pq / 3. Whereas pq / 3 is the operation of p * q. The mistake in 

defining the membership set, resulting in the end result was wrong. Step illogical conducted AD, also 

found in the US answer, namely: (G, *). Reference [16] asserts that the proving clearly has the purpose of 

validation confirms the truth of a statement by examining the logical correctness of mathematical 
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argument.  In the second proving, proving the associative nature. (Fig. 2). And the answer of AD, there is a 

mistake in operating, although the end result, the left side is equal to the right side. Even at the conclusion 

finally obtained meet asosistif nature, but the proving is considered wrong, because of the conclusion was 

obtained from the process is wrong. In answer to the US, are correct. In the US proving associative nature, 

does not elaborate on the membership of G, so as not to make a mistake. 

 

 
(a) 

 
(b) 

FIGURE 2. Proof of associative nature, subjects AD (a) and US (b) 

Noting some of proof do the AD and US, shows that constructing can be found in error, although at 

recognizing and building-with an excellent result. However, in general, the ability of the students 

recognizing and building-with good, then constructing would also be nice. Reference [2] a student cannot 

get to the building-with and construction stages if he cannot “recognize”. Also, a student who can 

“recognize” has to perform both actions of recognizing and building-with in order to “construct”. This 

mechanism is called the dynamic nesting of the epistemic actions. 

A similar incident occurred when proving the existence of a neutral element, both the AD and the US 

have an answer that shows the truth logically. Likewise, in answer to proving every element has an inverse, 

AD and US can shows the logically. Finally, the AD and the US can be concluded well that (G, *) is a 

group. Here are the answers to the US on proving that every element in G has an inverse in G. (Fig. 3) 

 

FIGURE 3. Answer US in inverse proving. 

Answer US on proving already shows the inverse logical clarity. Likewise conclusion, the proving 

obtained from: (a) the nature of the closed, (b) associative nature, (c) the existence of a neutral element, 

and (d) each element in G has an inverse. Conclusion (G, *) proved to be a group. If we look closely, step 

proving carried US, especially on the proving the closed nature, there are some steps that are not logical. 

But at the end of proving, the conclusions obtained proved to meet the closed nature. As a result, all that is 

conditioned to shows a group can be met, so the conclusion (G, *) is a group. 

IV. CONCLUSION 

Abstraction is a vertical reorganization activities mathematical concept which had been constructed 

earlier to a new mathematical structure. Mathematical concepts combined, restructured, organized and built 
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up to more abstract or more formal. How to test the student abstractions in constructing the proof? In this 

study using a model Recognizing, Building-with and Constructing (RBC). Recognizing refers to a familiar 

structure. Recognizing occurs when the student realizes that the construct that is familiar from a previous 

activity is connected to or relevant for the mathematical situation in the present activity. Building-with 

refers to the process of combining familiar pieces of knowledge into a new context. In other words, 

building-with is defined as using mathematical structures to achieve a given goal. Construction is the 

process of structuring new knowledge, also defined as processes of reorganizing and restructuring. 

Constructing is the process of restructuring and reorganizing what is recognized and known to construct a 

new meaning. To explore the potential of students in constructing proving abstraction algebra problems 

using RBC models. Supporting instruments which refers to the RBC models designed interview guidelines. 

Based on the analysis, the research concluded: Recognizing, students tend to be able to know a few facts, 

concepts that support the proof problem, for example: the definition of the closed nature, associative, 

neutral element, inverse of an element. Students are also able to explain the definition of grupoid, 

semigrup, the group very well. Building-with, students tend to be able to combine the concept of the closed 

nature, associative, neutral element, inverse of an element, in defining grupoid, semigrup into new contexts 

that are interrelated. Students are also able to combine the definition of the group, monoid, semigrup, 

grupoid, and abelian groups. Constructing, students in constructing proof algebra problems still many steps 

that are illogical in the use of facts or concepts. For example: the show proof enclosed nature illogical in its 

operations; proof neutral element of found the steps that are not rational. As a result, proof tends to 

incorrect, although ultimately correct conclusion. So the proof construction algebra problems in declared 

less successful, because the conclusions derived from evidentiary less logical step. 
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