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Abstract
Values education is crucial since it is one of the factors to reach success in education in broader sense and in math-
ematics education in particular sense. It is also important for educating next generations of societies. However, 
previous research showed that expected importance for values education was not given in Mathematics courses. In a 
few studies, it was identified that discussion-based approaches, problem solving strategies and cooperative learning 
environments made contribution to values education. It can thus be considered that mathematical modeling activities 
in which school students study cooperatively in small groups, find solutions to daily-life problems using mathematics 
and share these solutions with their counterparts would be useful. Therefore, in this study, it was aimed to determine 
the processes in detail which will contribute to the teaching of general educational values, mathematical values 
and mathematics education values emerging during the experiences which students gain while working with math-
ematical modeling activities. 58 school students at Grades 6 and 7 constituted the sample of the present study. It was 
used eight mathematical modeling activities through one semester. The classroom observations, video records and 
students’ written documents were investigated using descriptive analysis. As a result, it was argued that modeling 
activities include very rich settings that would contribute to the development not only of general educational values 
but also of mathematical values and mathematical education values.

Key Words
Values, Values Education, Values In Mathematics Education, Mathematical Values, Mathematical Modeling Activities.

Bekir Kürşat DORUKa

Ahi Evran Üniversitesi

Mathematical Modeling Activities as a Useful Tool for 
Values Education*

Values are significant for societies in order to ma-
intain their existence and togetherness, the es-
tablishment of peace and trust within the society, 
thus the development of the society in every as-
pect. As Yazıcı (2006) mentions, an understanding 
which advocates development of only cognitive 
and psycho-motor skills in students will prevent 
the members of the society from acquiring values. 

Therefore, the maintenance of social integrity and 
the determination of common objectives will be-
come complicated, even impossible. On the same 
grounds, Kohlberg (1981) postulates that one of the 
primary functions of the school is to carry on some 
of the social values. 

Values education should not be restricted to certain 
courses. It is crucial to make use of every oppor-
tunity for values education (Arizona Department 
of Education Institute [ADE], 1993). However, re-
search has demonstrated that (Bishop, Clarkson, 
FitzSimons, & Seah 2000; Bishop, FitzSimons, Seah, 
& Clarkson, 1999; Clarkson, FitzSimons, Bishop, & 
Seah, 2000; Seah & Bishop, 2000) in the field of 
mathematics education, values do not receive eno-
ugh attention. As a matter of fact, Matthews (2001) 
argues that values which are viewed as mediators 
and precursors of behaviors have a direct effect on 
the learning behavior. Organization for Economic 
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Development and Cooperation / International Stu-
dent Evaluation Program for International Student 
Assessment [OECD/PISA] (2003) defines “mathe-
matical literacy” as an individual’s capacity to iden-
tify and understand the role that mathematics plays 
in the world, to make well-founded judgments and 
to use and engage with mathematics in ways that 
meet the needs of that individual’s life as a “cons-
tructive, concerned and reflective citizen”. 

Education which centers on values promotes op-
timism in students, helps them realize themselves 
as an individual and claim social responsibility 
(Department of Education, Science and Training 
[DEST], 2003). Hence, it can be argued that valu-
es should be given consideration for a successful 
mathematics education. Nevertheless, traditionally 
the focus is directed towards academic success in 
schools whereas the individual’s social and perso-
nal development is not given enough considera-
tion (Açıkgöz, 2003). In fact, in Turkey, the new 
curriculum which have been implemented since 
2004 host elements related to the affective field, too 
(Milli Eğitim Bakanlığı [MEB], 2009). However, the 
current examination system forces the students, fa-
milies, and teachers to focus on academic success 
(Türk Eğitim Derneği [TED], 2010). Unfortunately, 
the state of focusing on academic success in mat-
hematics education is even more observable than 
other fields. In effect, values are the most important 
factors in raising the quality of mathematics educa-
tion (Seah, 2002). Students can understand the pre-
cision, beauty, aesthetics, consistency, abstractness 
and the progressive aspect of mathematics only if 
the values education dimension is given enough at-
tention (Dede, 2007). 

Modern mathematics has a deductive-axiomatic 
nature and in some aspects it is structured hierarc-
hically (Swadener & Soedjadi, 1988). The idea that 
mathematics does not host any values is widespread 
worldwide to a considerable degree due to its axio-
matic structure and due to the fact that it does not 
contain social preferences (Wong, 2005). However, 
mathematics too carries special values of its own 
and these values are transmitted during mathematics 
education, in a hidden way though (Bishop, 2004). 

Bishop et al. (1999) have classified values related to 
mathematics education under three categories: ge-
neral educational values, mathematical values and 
mathematics educational values. General educatio-
nal values comprise ethical values like honesty, phi-
lanthropy and responsibility. As for the mathema-
tical values, they are values like openness, mystery, 
rationalism, objectivism, progress and control 

which mathematics carries in its nature. Mathema-
tics educational values are values which emerge in 
environments where mathematics is learnt and de-
termines teachers’ and students’ tendencies towards 
mathematics education. Some of the values related 
to mathematics education are listed as follows: For-
malism, activism, instrumental learning, relational 
learning, relevant, theoretical, accessibility, speci-
alism, evaluating, reasoning and pleasure (Chin & 
Lin, 2001; Clarkson et al., 2000; Horzum & Kıymaz, 
2011; Seah & Bishop, 2000).

A student who has acquired values related to mathe-
matics will have completed the basic and the most im-
portant step needed for a good mathematics educati-
on. For, Umay (2007) holds that mathematics is a part 
of life, sometimes a key, sometimes an entertainment 
and fun for a “learner” who works with problem situ-
ations adapted from the real world, sees the patterns 
and manages to form relations, knows why s/he has 
found that thing, knows how to act, and makes the de-
cisions himself/herself. On the contrary, the emphasis 
on making a lot of exercises for exam preparation or 
the emphasis on certain patterns to be used in disliked 
practices prevents the acquisition of the aesthetic as-
pect of mathematics (King, 2004). 

In recent years, a good many studies on mathemati-
cal modeling activities have shown that these activi-
ties are highly practical for mathematics education 
(Bransford, Brown, & Cocking, 1999; English, 2010; 
English & Watters, 2004; Lesh & Doerr, 2003b; Lesh 
& Lehrer, 2003; Lesh & Yoon 2006; Mousoulides, 
Pittalis, & Christou, 2006; Mousoulides, Christou, 
& Sriraman, 2008; Swan, Turner, & Yoon, 2006). 
Modeling activities have the potential to add a new 
dimension to problem solving and mathematics 
education (Lesh & Doerr, 2003a).

Mathematical modeling is the expression of real-life 
situations mathematically (Blum & Niss, 1989). The 
modeling process begins with a complex real-life si-
tuation. A problem statement is formed in relation 
to this situation. From this point, a mathematical 
model is obtained through mathematizing. With a 
mathematical study conducted over the model, a so-
lution can be found. This solution is first interpreted 
and then its accuracy is validated. If the solution or 
the process does not comply with the reality, certa-
in steps or the whole modeling process is repeated 
(Stillman, Galbraith, Brown, & Edwards, 2007).

Mathematical modeling activities refer to the per-
formance of mathematical modeling by students. 
Students who work in these activities in small gro-
ups develop the mathematical interpretation of the 
problem situation by themselves (Lesh, Hoover, 
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Hole, Kelly, & Post, 2000). These activities are deve-
loped on the basis of the themes children are inte-
rested in so as to encourage children to investigate 
the problem statement. At the end of the modeling 
activities, children present the models they have de-
veloped to their friends through various demons-
tration tools (Fox, 2006).

Halstead (1996) states that a discussion-based app-
roach, student-centered active learning strategies, 
project work, applied activities, cooperative lear-
ning, group work and student research can be emp-
loyed in values education. It has been pointed out 
that problem solving activities (Taplin, 1998b) and 
cooperative learning (Suharjo, 2007) are practical 
tools for values education in mathematics classes. 
In the light of these, it is thought that modeling 
activities which start with a complex daily life si-
tuation related to students’ social environment, 
open-ended and non-routine problems as oppo-
sed to traditional problem solving activities, and 
whereby students work in small groups may highly 
contribute to values education in mathematics 
classes. An analysis of the related literature shows 
that no previous study has scrutinized on mathe-
matical modeling activities in values education. 
Therefore, the present study aims to determine in 
detail the opportunities students meet when wor-
king in modeling activities that might contribute to 
values education. To this end, the following questi-
ons were investigated: What are the contributions 
of mathematical modeling activities to (i) general 
educational values; (ii) mathematical values; (iii) 
mathematics educational values?

Method

Research Model

The case study approach, which is a qualitative rese-
arch method, was adopted in the present research. 
In the case study approach, one or more events, en-
vironments, programs, social groups or interrelated 
systems are analyzed in detail (McMillan, 2000). 
Case studies may be carried out in order to define 
and see the details comprising an event, develop 
potential explanations as to an event, and to evalu-
ate an event (Gall, Borg, & Gall, 1996). It is one of 
the qualitative research methods which give the re-
searcher the opportunity to make in-depth analysis 
and interpretation, and through the findings arrive 
at analytical generalizations rather than realistic 
estimates for similar situations (Cohen, Manion, & 
Morrison, 2000). In the present research, compli-
mentary single case study design was adopted. 

Participants

The study was carried out in a town of Ankara in a 
primary school to which low-socio economic status 
students attend. Students from the area as well as 
students from the villages nearby received educa-
tion in the school. The participants were selected 
from among 6th and 7th graders. Of the 58 stu-
dents in the sample, 34 students were selected from 
section 6B and 24 students were selected from 7C. 
Among these students, 30 were female and 28 were 
male. The participants were selected on the basis of 
convenience sampling. 

Data Collection Instruments

The research data were collected for another study 
aiming to investigate the effects of mathematical 
modeling activities on students’ level of transferring 
mathematics into daily life (Doruk, 2010). As for 
the present study, these data were analyzed in terms 
of another aspect. The data used in the study were 
collected by means of researcher’s observation, the 
worksheets used by the students, the video recor-
dings obtained during the students’ mathematical 
modeling activities, the reports prepared at the end 
of the activities and the semi-structured interviews. 

The Application Process 

Mathematical modeling activities were organized 
for the students as two additional hours weekly 
(apart from the mathematics course) for a semester. 
Eight of the activities compiled from the previous 
literature were adapted to the participants’ school 
environment to be used with the research groups 
(Cramer, 2003; Henning & Keune, 2005; Johnson 
& Lesh, 2003; Lesh & Doerr, 2003a; Mousoulides et 
al., 2006; Swan et al., 2006). The activities were app-
lied in the standard format used by English (2004). 

Data Analysis

In the analysis of the collected data, descriptive 
analysis was utilized. The situations that arose when 
students were working in modeling activities and 
included the values related to mathematics educa-
tion were determined as themes. The collected data 
were summarized and interpreted in terms of the 
pre-determined themes.
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Results 

Through the students’ mathematical modeling acti-
vities, processes which might contribute to some of 
the general educational values, mathematical values 
and mathematics educational values were experien-
ced. These values are presented below: 

General Educational Values

Common Values Observed in All of the Mathe-
matical Modeling Activities: Philanthropy- ser-
vice to humanity, cooperation, helping, respect 
towards others’ opinions, courage, self-confidence, 
responsibility, perseverance, patience.

Values which Arise Specially according to the 
Problem Statement in the Activity: Justice, de-
fending the right one (in the long jump problem), 
prudence (in the travel problem), handing the task 
to the master (in the summer job problem) and 
helping without letting others know (in the big feet 
problem).

Mathematical Values: Openness, mystery, rationa-
lism, objectivism, control, progress.

Mathematics Educational Values: Activism, rele-
vant, accessibility, evaluating, reasoning, pleasure.

Discussion

On the whole, values education is an element which 
should be taken into consideration in the functio-
ning of the educational system and the individual’s 
education life. As for the mathematics education, 
general educational values as well as mathematical 
values (Bishop, 2004; Sam & Ernest, 1997) reflec-
ting the nature of mathematical knowledge are also 
at work. For a student who can feel the precision, 
aesthetics and power in the mathematics world, de-
aling with mathematics is a great source of pleasure 
and in the same way it paves the way for mathema-
tics education. Otherwise, as the mathematics ex-
periences of the students who love mathematics in 
the first years of the school increase, their interest 
in mathematics decreases (Ünlü, 2007); mathema-
tics which is perceived as a set of rules that should 
be memorized arises feelings of fear and hate in 
students (Sertöz, 2006; Tepedelenlioğlu, 1983). For 
this reason, care should be given so that students 
acquire mathematical values as well as general edu-
cational values for a good mathematics education.

In contrast to the traditional problems, in mo-
deling activities the daily life context containing 
modeling activities is not artificial, which prevents 

students from ignoring it. In a traditional verbal 
problem exemplified by Taplin (1998a) for values 
education“Nick helps his old neighbor every week-
day for ¼ hours, and ½ hours at the weekends. How 
many hours does he spend helping him?” students 
do not have to consider the problem context in or-
der to find a solution. Here it is expected that as 
Blum (2002) expresses, the artificial cloth over the 
problem is taken off and the situation is stated in 
symbols. In effect, the daily life context cannot be 
disregarded in the solution step of mathematical 
modeling activities. The findings obtained in the 
present research lend support to this idea.

Having students encounter problems which distan-
ce them from monotony, which require them to do 
modeling may make them more conscientious abo-
ut which way to follow (Olkun, Şahin, Akkurt, Dik-
kartın, & Gülbağcı, 2009). Considering the research 
findings, it can be argued that modeling activities 
are more advantageous in terms of giving perseve-
rance and patience values in coping with problems 
when compared to traditional problems. That is, as 
English and Waters (2005) state, modeling activities 
are more effective than traditional problem solving 
activities in terms of maintaining the social deve-
lopment necessary for today’s world which is get-
ting more complicated each day.

In the present day, one of the most significant 
problems of the education world is the problems 
in having students acquire responsibility value. In 
Tepecik’s words (2008), depriving the individual of 
the chance to make decisions of their own, be res-
ponsible for the results of these decisions, express 
and realize their own ideas prevent the development 
of responsibility feeling. As is seen in the research 
findings, modeling activities in which students de-
velop their own models, defend the functionality of 
their models and discuss it freely, are highly effecti-
ve for helping them acquire the responsibility value. 
As Lesh and Yoon (2006) state, modeling activities 
prepare students for their life after school. As reflec-
ted in the findings of this study, students have the 
opportunity to acquire values like “philanthropy, ser-
vice to humanity, justice, prudence, respect towards 
others’ ideas, responsibility, patience, perseverance, 
self-confidence” which are needed for social life thro-
ugh modeling activities in the study process. The 
socially strong aspect of modeling activities make 
these activities more advantageous than other prob-
lem solving activities. In the same way, Maaß (2005) 
states that the integration of modeling activities to 
mathematics classes will help students become soci-
al citizens and improve critical social skills. 
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Mathematical modeling activities help students see 
which mathematical knowledge is related and app-
licable to the real world for a moment (Sriraman, 
2005). This will help improve the value of taking 
pleasure in mathematics. The findings obtained 
in the student interviews within the scope of the 
research point to the practicality of the modeling 
activities in this respect. 

In mathematical modeling activities put forward by 
Zawojewski, Lesh and English (2003), where soci-
al dimensions are integrated, which require team 
work and communication, students discuss within 
groups, listen to other group’s representatives and 
cooperate with their friends; thus environments 
highly suitable for developing social and cultural 
values emerge. As Stipek (1998) points out, in mo-
deling activities, students work interactively in gro-
ups, which contributes to development of mathe-
matical skills and trust. The findings of the present 
research also lend support to these ideas.

The activities used in the present study have not 
been specially designed for values education but 
compiled from the previous literature and adapted 
to students’ school environment with small chan-
ges. Therefore, elements related to social environ-
ment can easily be integrated to modeling activities 
and thus activities which focus more on values edu-
cation can be designed and the implementation of 
these activities might be analyzed.
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