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THE ROLE OF THE MATHEMATICAL REASONING IN
CONSULTATION PROCESS ACCORDING TO GUIDANCE AND
PSYCHOLOGICAL COUNSELING CANDIDATES
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Abstract: In this research, the candidates of the Guidance and Psychological Counseling
profession were asked about the role of mathematical thinking in the counseling process. Fifty
candidates for Guidance and Psychological Counseling profession were participated in the
research. Participants were asked to associate them with mathematical reasoning and psychological
counseling process. Participants relate mathematical reasoning and services of guidance and
psychological counseling to many subjects. At the end of the research, the following findings were
reached such as (1) understanding the problem of the client, to realize the need more quickly, to
create a goal, (2) the problem solving process in mathematics is similar to the process of solving
the problem of the counselee (3) when approaching the problems of the client, it is useful in
thinking fast and practical, (4) mathematical reasoning contributes to the counselor in finding a
realistic and rational solution to the client's problems, (5) Mathematical reasoning makes it clear
that problems can have different solutions. Thus, it directs the individual to behave as solution
seeking, (6) the assumption, generalization and evidence gathering in mathematics is also present
in consultation process, (7) mathematical reasoning gives the consultant multidimensional thinking
and analysis of client problem.

Key words: Mathematical reasoning, Mathematical thinking, Consultation process, Candidates of
guidance and psychological counselling.

1. Introduction

The most distinctive features that distinguish people from other creatures are their advanced thinking
abilities (Alkan and Glzel, 2005). Individuals can adapt to the society they live in and they can
continue their lives in this way. Individuals may face various problems in this adaptation process. In
the solution process of the problems, it may be necessary to understand the problem and to develop a
systematic solution to the problems by reasoning. This kind of process can be called mathematical
thinking as it is stated in Suzuki (1998). The importance of developing mathematical thinking skills of
students in all countries is emphasized (Keith, 2000; Mason, Burton and Stacey, 1998; Baltaci, 2016;
Baki, Yildiz and Baltaci, 2012; Bukova, 2006; Baki, 2008). Mathematical thinking can be expressed
as the use of mathematical knowledge and concepts previously learned by the individual, abstraction,
prediction, generalization, hypothesis testing, testing, proofing, and reaching a new knowledge or
comprehension with descriptions (Bukova, 2006). Baki (2008) defined mathematical thinking as the
method of reaching to unknowns from the known assumptions of the given situation, gathering
evidence and generalization. Liu Po-Hung (1996) is also defined mathematical reasoning as a
combination of complex processes such as estimating, induction, deduction, description,
generalization, sampling, formal and non-formal thinking, validation, and so on. Individuals can use
their mathematical thinking in analyzing the events and phenomena they face at every stage of their
lives consciously or unconsciously. Today, we can say that mathematical reasoning is a way of
thinking that should be used in every field. Throughout their life, individuals try to solve problems in
school and work (Blitzer, 2003). In the process of problem solving, the highest cognitive functions
such as analysis, generalization and synthesis can also be used (Henson, 1993; D’ Zurilla, Nezu ve
Maydeu-Olivers, 2004; Naglieri and Dass, 2005). In order for students to use these functions in
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schools, it is necessary to contribute to their mathematical thinking. There is also a need for guidance
services. Guidance services are also responsible for this.

We can improve the quality and efficiency of education by providing change and development of
educational institutions, especially guidance and psychological counseling services. Guidance and
psychological counseling carried out by experts has taken place in our training programs and schools
as a separate aid and specialization activity. Guidance and Counseling is a movement that is born and
developed in the United States as a systematic aid effort for the development of problems of the
individual. Guidance and psychological counseling services are based on strong foundations as
psychological, social, philosophical and economic (Tatlilioglu, 2011). The aims and principles of
guidance, the way of life and education of the society must be in harmony (Bakircioglu, 1994). The
systematic and professional help process, which is done in order for the individual to understand
himself / herself, to recognize the possibilities in the environment and to be able to make the right
decisions, is called as guidance (Kuzgun, 1992). According to Kepgeoglu (1999) Psychological
counseling and guidance are psychological help to the individual in order for the individual to
understand himself, to solve his problems, to make realistic decisions, to improve his capacity, to
make a balanced and healthy harmony with his environment and thus to realize himself. School
guidance services are responsible for identifing abilities of students, directing appropriate educational
branches and schools, all kinds of personal, educational and professional guidance, informing about
higher education institutions, schools and businesses, solving individual problems, etc (Ministry of
Education in Turkey, 1983).

Psychological counseling activities can be defined as the face to face interview relationship with the
individuals with the aim of helping the development and adaptation of the individual by meeting the
needs of decision making and problem solving (Yesilyaprak, 2013). These activities can generally be
associated with mathematical reasoning. Students who come to the guidance service may have more
success when necessary guidance is given about mathematical reasoning. Mathematical reasoning can
be expressed as a qualification to be developed to meet the needs of individuals. The process of using
mathematical reasoning should be determined when the guidance and psychological counseling
employees dealing with the problems of individuals. In the literature, the studies on mathematical
reasoning skills are examined mostly with mathematics subjects or mathematics teacher candidates
(Alkan and Glizel, 2005; Bukova-Guzel, 2008; Baltaci, 2016; Baki, Yildiz and Baltaci, 2012; Tuna,
2011) and Class and Science and Technology teacher candidates (Ersoy and Giiner, 2014) and it was
seen that the studies focused on especially the guidance and psychological counseling candidates did
not examine about mathematical reasoning processes. However, the guidance and psychological
counseling candidates should not ignore the mathematical reasoning processes while addressing the
problems of their clients. Therefore, in this study; It was aimed to examine the mathematical thinking
processes of the guidance and psychological counseling candidates while addressing the problems of
their clients. In this context, the problem of the research is formed as “How do the guidance and
psychological counseling candidates relate the problems of their clients with mathematical reasoning
processes?”’

2. Method

In this chapter, the method of the study, participants of the study, implementation process, data
collection and analysis are given.

2. 1. The Method of Research

In this study, a special case study method was used in order to have an in-depth analysis of a certain
group and to examine the data without any concern for generalization. In this method, the
environment, individuals or processes are evaluated and relationships are investigated (Yildirim ve
Simsek, 2008).
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2. 2. Participants

In this research, the candidates of the Guidance and Psychological Counseling profession were asked
about the role of mathematical thinking in the counseling process. Fifty candidates for Guidance and
Psychological Counseling profession were participated in the research. The participants of the study
consisted of third-grade students in the department of the guidance and psychological counseling at a
state university in Turkey. Twelve of the participants were male and thirty-eight were female.
Research was conducted at the end of the academic year. As the research was done at the end of the
third year, the participants took lessons such as psychological counseling principles, group counseling,
psychological counseling theories, vocational guidance and counselling and its practices.

2. 3. Data Collection Tools

Interviews were used to collect data. Preliminary interviews were conducted with the students before
starting the interview. At this preliminary interview stage, superficial information was given about the
purpose of the research. Each of the interviews with the students was recorded with a digital audio
recorder by obtaining the students' permissions. The interviews were conducted individually. Each
interview lasted approximately 30-40 minutes. The interviews were conducted in the guidance room, a
quiet environment where students would feel comfortable.

2. 4. Data Collection Tools

Strauss and Corbin (1990) state that three types of qualitative data can be coded. These encoding
types; coding according to the pre-defined concepts, coding according to the concepts extracted from
the data and coding in a general framework (Punch, 2013). The data collected in the study were
checked before being analyzed. During the transcript of the interviews, attention was paid to writing
the interviewer-interviewed the interview as it was heard with no corrections. Next, the themes
separately developed by the researcher and a field expert. In this process, the fit rate was calculated as
0.84 in the calculations using the formula of Miles and Huberman (1994). Therefore, the related
information was given to field expert, too. To shape the analysis part into final form, the independent
series of analysis were brought together and discussed. In the final stage of the theme analysis, one
hundred percent compliance has been achieved about the themes with which there is disagreement.
There is no difference of opinion among the authors about the themes given in the findings section.
This was a necessary process to provide the validity of the study. On the other hand, various codes
were used while presenting the findings. In this context, R is the abbreviation of the researcher; G1 is
the abbreviation of 1st. guidance and psychological counseling candidate.

3. Findings

In this section, it is tried to analyze mathematical thinking processes of guidance and psychological
counseling candidates. Results supported by direct quotations from interviews. In this context, the
following findings were determined when the data were analyzed.

3.1. Understanding the problem of the client, to realize the need more quickly, to create a goal

It was determined that 26 of the 50 guidance and psychological counseling candidates participating in
the research associate the mathematical reasoning with understanding the problem of the client,
realizing their need more quickly and helping to create a goal. With regard to this, one of the
candidates ‘“Mathematical reasoning may be very effective and necessary in terms of analyzing the
needs of the client more quickly in the consultation process, creating and evaluating the outcomes”
(G50). Another candidate told this association as “I may not have experienced his experiences to
understand the other person. Thefore, | always think that my point of view should be appropriate to the
method of mathematical reasoning. I think that I can understand the events better with mathematical
reasoning. Mathematical thinking puts me one step ahead in understanding the client's problem
because I think that Mathematical reasoning keeps one’s mind constantly active” (G45). It is clear that
mathematical thinking from the expressions of these candidates is related to understanding the
problem of the client, quick recognition and creating goals.
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3.2. The problem solving process in mathematics is similar to the process of solving the problem
of the counselee.

Twenty-one of the 50 RPD candidates participating in the study likens the process of solving the
problem of the counselee with the problem solving process in mathematics. For example, a candidate
stated as “As well as the problem solving steps in mathematics, these steps can be used in process of
problem solving in consultation” (G49). Another candidate stated as “As a solution to a math question,
it is necessary to progress progressively while helping people's problems (G46)”.

3.3. When approaching the problems of the client, it is useful in thinking fast and practical.

Twenty-one of the candidates in the study stated that mathematical thinking was useful in thinking fast
and practical when approaching client's problems. For example, a PDR candidate explained this
situation as “Fast and practical thinking is important for correct intervention in guidance and
psychological counseling (G43)”. Another candidate state as “It is important to approach the problems
of the clients with more systematic and comprehension skills. So, mathematical reasoning makes
practical use of our logic” (G41). Similarly, another RPD candidate expressed that “I believe a quick
and systematic way is necessary in the solution of clients’ problem” (G36). Accordingly, it is seen that
candidates associate quick and practical thinking with mathematical reasoning when approaching
clients’ problems.

3.4. Mathematical reasoning contributes to the counselor in finding a realistic and rational
solution to the client's problems.

In this study, 20 candidates stated that Mathematical reasoning contributes to the counselor in finding
a realistic and rational solution to the client's problems. For example, a candidate explained this
situation as “as a consultant, it iS necessary to approach events more rationally and systematically
(G21)”. Another candidate highlighted as “Mathematical reasoning makes our logic more practical.
Mathematical reasoning has an important effect on approaching client problems with constructive
solutions and rational thoughts (G41)”.

3.5. Mathematical reasoning makes it clear that problems can have different solutions. Thus, it
directs the individual to behave as solution seeking.

In this study, 16 candidates stated that stated that those who developed mathematical reasonin would
realize that there may be different ways of solving problems. Thus, they stated that it directs the
individual to behave as solution seeking. A candidate explained that as “Clients come with a problem
that needs to be solved. Mathematical reasoning is important to understand the problem, to approach it
correctly and to produce solutions. Anyone who knows that there may be more than one solution with
mathematical reasoning can act as a more solution-seeker, functional thinker towards life (G48)”.
Another candidate highlighted as “T believe there is no problem without solution” | think it will
increase my desire to struggle instead of giving up (G31)”.

3.6. The assumption, generalization and evidence gathering in mathematics is also present in
consultation process.

In this study, 15 candidates stated that stated that the assumption and evidence gathering in
mathematics is also present in consultation process. A candidate explained that as “Assumption and
evidence processes are similar to the consultation process. Because, Assumption and evidence
collection are applied according to the purpose of the client in the consultation process (G47)”.

3.7. Mathematical reasoning gives the consultant multidimensional thinking and analysis of
client problem.

In this study, 12 candidates stated that Mathematical reasoning gives the consultant multidimensional
thinking and analysis of client problem. A candidate explained that as “It is important to find solutions
to the problems of the client, to understand the cause and effect relationship of the problems and to
find the underlying reasons (G28)”.
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3.8. Mathematical reasoning is effective in predicting the possible consequences of events.

In this study, 10 candidates stated that mathematical reasoning is effective in predicting the possible
consequences of events. A candidate explained that as “The purpose of the counseling service is to
recognize the feelings and behaviors that the individual is not aware of. Mathematical thinking is
essential because of the nature of the consultation process (G42)”.

3.9. Guidance and psychological counseling are systematic and scientific, similar to
mathematical thinking.

Nine of the candidates who participated in the research stated that Guidance and psychological
counseling is similar to the definition of mathematical thinking because of its systematic and scientific
nature. A candidate explained that as ‘“guidance and psychological counseling services such as
mathematical reasoning also occur systematically (G30)”. Another teacher candidate explained
directly as “guidance and psychological counseling services are systematic and scientific (G48)”.

3.10. Guidance and psychological counseling services have multiple solutions such as math
problems.

Candidates who participated in the study stated that there was more than one solution in services as
well as in mathematics. In this respect, he made a connection between mathematical thinking and
guidance and psychological counseling services. A candidate explained this view as “I think
mathematical reasoning will help me to see that there may be more than one solution to problems of
clients (G31)”.

3.11. Inferences can be made about what the client did not tell.

Eight of the candidates participating in the research have stated that sometimes, it is possible to predict
the things that the client has not explained yet. One candidate explained as "I think that will be
effective in reaching the unknown known (G1)". Another candidate stated that “It is important to
understand the reason for the feelings of the client so what the client tells us is important to understand
the emotions. (G6)”

3.12. Mathematical reasoning allows us to look at events objective and rational.

Two of the canditates participating in the research indicated that mathematical reasoning would
provide us to look more objective and rational the events in the client process. “Psychological
counselor can provide solution in a more objective way by using the problem solving steps in the
solution part” stated by a cantidate (G40) to emphazise the importance of mathematical reasoning.

3.13. Some clients may not want to accept that their problems can be solved in accordance with
the mathematical logic.

Two of the participants stated that “some clients may not want to accept that their problems can be
solved in accordance with the mathematical logic”. One of the participants stated that “In some cases,
the client may be uncomfortable looking at his or her experiences from a mathematical point of view.
This can damage the counseling process. Because a supervisor with high mathematical reasoning can
reflect this to the client. Some clients may be disturbed by the systematic solution to their problems
Since the results are clear and precise in mathematics, the client may not accept this way of solving his
/ her own problem. (G50)”.

3.14. The events are quickly evaluated while conducting mathematical reasoning. Therefore, it is
not suitable for guidance and psychological counseling.

One of the participants stated that “The events are quickly evaluated while conducting mathematical
reasoning. Therefore, it is not suitable for guidance and psychological counselling”.
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Table 1. Themes regarding the role of mathematical thinking in the process of counseling process according to
the opinions of candidates for guidance and psychological counseling cantidates.

Themes f

1 Understanding the problem of the client, to realize the need more quickly, to 26
create a goal

2 | The problem solving process in mathematics is similar to the process of solving 23
the problem of the counselee.

3 When approaching the problems of the client, it is useful in thinking fast and 21
practical.

4 Mathematical reasoning contributes to the counselor in finding a realistic and 20
rational solution to the client's problems.

5 Mathematical reasoning makes it clear that problems can have different solutions. 16
Thus, it directs the individual to behave as solution seeking.

6 | The assumption, generalization and evidence gathering in mathematics is also 15
present in consultation process.

7 Mathematical reasoning gives the consultant multidimensional thinking and 12
analysis of client problem.

8 Mathematical reasoning is effective in predicting the possible consequences of 10
events.

9 Guidance and psychological counseling are systematic and scientific, similar to 9
mathematical thinking.

10 | Guidance and psychological counseling services have multiple solutions such as 8
math problems.

11 | Inferences can be made about what the client did not tell. 8

12 | Mathematical reasoning allows us to look at events objective and rational.

13 | Some clients may not want to accept that their problems can be solved in
accordance with the mathematical logic.

14 | The events are quickly evaluated while conducting mathematical reasoning. 1
Therefore, it is not suitable for guidance and psychological counseling.

4. Discussion and Conclusions

It was determined that twenty-six of the fifty participants participated in this research stated that
mathematical thinking is useful about understanding the problem of the client, to realize the need more
quickly, to create a goal. Sevgen (2002) mentioned in his study about that mathematical thinking is
important in order for people to give meaning to the events systematically and precisely. In this case,
we can refer to mathematical thinking as an expression of Tall (1995) as an individual's attempt to
perceive objects around them and make meaningful relations between them. Guidance services play an
important role in helping students to get to know themselves better, to be aware of their characteristics,
to recognize their opportunities and options, to make realistic decisions, to realize themselves, to cope
with the problems they face, and to adapt to their environment (Glven, 2006). Therefore, it can be said
that the relationship between mathematical reasoning and guidance and psychological counseling
services is compatible with the literature.

The majority of the participants likens the process of solving the problem of the client with the
problem solving process in mathematics. Mathematical reasoning can be thought to be limited to the
effective use of mathematical principles and rules. However, this thought does not fully explain
mathematical reasoning. However, mathematical reasoning processes are used with or without
awareness of all kinds of problem solving in life (Henderson, 2002). We can say that the individual
will need to think mathematically in his / her life, as he tries to solve problems in school, work and life
(Blitzer, 2003). On the other hand, eight of the participants stated that there is more than one solution
in Guidance and Psychological Counseling services. In this respect, they stated that they resemble
solving the math problem with the Guidance and Psychological Counseling services. Sixteen
participants stated that high level mathematical reasoning could find different solutions to problems.
Thus, they stated that those with advanced mathematical reasoning will be oriented as solution seeker
towards life. In addition, twelve of the Guidance and Psychological Counseling candidates who
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participated in the study stated that mathematical thinking provided the ability to think and analyze the
problems of the mentee with different perspectives. Eldeleklioglu and Ozkilic (2016) stated that
Guidance and Psychological Counseling candidates should be able to look at a problem they encounter
in their daily lives from different perspectives. "Thinking with a different perspective"” is one of the
problem solving methods (Posementer and Krulik, 1998) that Guidance and Psychological Counseling
candidates apply with or without awareness.

Twenty said that mathematical thinking was useful in thinking fast and practical when approaching
client problems. Twenty participants expressed that mathematical thinking contributed to finding the
best and rational solution to the problems of the client. Kiilahoglu (2004) also stated that the
development of communication skills should be included in classroom guidance and decision making
processes. As Umay (2007) states, mathematical thinking is the process of reaching a rational decision
by evaluating the current knowledge and process and taking into account all possibilities. This study,
which emphasizes the importance of mathematical reasoning in the guidance and psychological
counseling process, coincides with Umay's (2007) definition.

Fifteen participants stated that the assumptions of mathematics, evidence gathering and generalization
processes were also used in the consultation process. Ten participants stated that mathematical
reasoning was effective in predicting the possible consequences of events. If we use high-level
thinking skills such as assumption, evidence collection, generalization, estimation, control in our daily
life, we can say that we actually use mathematical reasoning. For this reason, it can be said that
candidates for guidance and psychological counseling can use mathematical reasoning processes using
such high-level thinking skills. Nine of the participants stated that this field is systematic and scientific
and it is similar to the definition of mathematical reasoning. Two participants stated that the
mathematical reasoning would provide a more objective and rational look at the events during the
consultation process. On the other hand, a participant said that the client may not accept that their
problems can be solved in accordance with the mathematical logic. Yal¢in (2006) examined the
professional duties and responsibilities of the counselor and emphasized that there are many variables
related to academic, social and emotional development. One participant stated that the expression of a
quick approach to events in the definition of mathematical reasoning did not conform to the profession
of guidance and psychological counseling. We can say that this participant does not overlap the
definition of mathematical reasoning and guidance and psychological counseling services.
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