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Abstract

Increasing the efficacy of maths teaching is equally challenging for both teachers and
researchers. The approved educational strategy and applied forms and methods of
work significantly influence the success in learning of primary school children.

In the course of cooperative learning, students are more exhilarated and more eager
to participate in solving exercises. The structure of such a school lesson differs from
the traditional lesson. More prominent roles are given to student independence, their
cooperation, communication and problem solving, and in that students become more
creative and resourceful.

The goal of this research was to examine the students' standpoints about the
application and significance of cooperative learning in maths classes in lower primary
school grades.

The research was implemented among primary school students, in four primary
schools in Subotica in the Republic of Serbia, in the second term of 2016/2017 school
year. The sample included 168 students (N=168).

Studies and research results have shown that students express a positive opinion about
the strategy of cooperative learning and that it has a positive effect on cooperative
ability in team work, on the development of communicative abilities and, finally,
an individual effect. The obtained results are encouraging for the educational
practice; they contribute to confirming the assumption of cooperative learning and
consequential development of various competences in mathematical instruction are
possible with students of lower primary school grades.
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Introduction

The concept of cooperative learning presents a method of instruction in which students
with various knowledge levels are organised in groups of three to five students with
assigned roles. Meredith et al. (1998) define cooperative learning as joint learning of
paired students or students in a group with the goal of solving joint exercises, studying
and exploring a joint theme or building on mutual insights in order to create or develop
new ideas, combinations or unique innovation. Gokhale (acc. to Sevkusi¢, 1995) sees
cooperative learning as a method of instruction in which students of different knowledge
and ability levels learn together in smaller groups. Students themselves are responsible for
their own learning and the learning of others in a group. In that, the success of one group
member helps the other to become more successful. Gokhale points out that members of
cooperative groups achieve higher levels of thinking and retain information for longer
than students who work individually. Divided obligations in cooperative learning give
students the opportunity to participate in discussions, take on the responsibility for
individual learning, exchange ideas, and, alongside the heightened interest amongst the
participants, improve their critical thinking. The development and improvement of the
ability of critical thinking and reasoning is a fundamental component of the school’s
transformative task. D.W. Johnson and R.T. Johnson (1991, acc. to Romi¢, 2002) are the
most well-known researchers in the field of cooperative learning and they describe it as
a series of strategies founded so they provide efficient acquisition of knowledge, skills
and social skills. They state a motivated group as the basic principal of efficient learning,
a group with a clearly set task and defined rules which guide them in solving exercises.
In doing so, all group members are responsible for the success of the group as a whole,
but also for the success of each member within the group.

Alongside cooperative learning, the literature up to now has gathered a great number
of research findings in favour of cooperative learning. According to some authors
(Cigdemoglu et al., 2014; Miscevi¢-Kadijevi¢, 2009), we can apply cooperative learning
equally well in homogenous and heterogeneous student grouping, under the condition
that the basic settings it is grounded upon are respected (positive co-dependency of
students in a group; encouraging face to face student interaction; individual responsibility;
learning and continuous refinement of social skills; group processing).

Some research confirm that cooperative or co-cooperative learning ensures a more
successful knowledge acquirement and positively influences student achievement (Abrami
et al., 1995; Cota-Bekavac, 2002; Davidson, 1990; D.W. Johnson & R.T. Johnson, 1994;
Hansman et al., 1999; Harskamp & Ding, 2006; Slavin, Madrid et al. 2007; Slavin, 1990;
Zakaria et al., 2010), heightens motivation and perseverance of students in learning
(Slavin, 1995,1999), as well as influences positive relations between students and school
subjects, e.g. maths (Bilican et al., 2011; Ifamuyiwa & Akinsola, 2008; Hossain & Tarmizi,
2013; Ke & Grabowski, 2007; Ozsoy & Yildiz, 2004; Vaughan, 2002; Zakaria et al., 2010).

Despite numerous researches in favour of the cooperative learning's significance
and its positive influences, it is still not present enough in everyday teaching practice
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(Maricic¢ et al., 2016). Some works also point to its difficulties (Gillies & Boyle, 2010;
Hennessey & Dionigi, 2013; Mcwhaw et al., 2003), which in turn leads to educational
workers not using it willingly.

Researchers Ili¢ (2016) and Spijunovi¢ and Mari¢i¢ (2016) have implemented some
research in relation to the work of teachers, their beliefs, standpoints about this way of
work organisation, motivation, skills in planning and programing and creating work
content, alongside specification of the initial cooperative instruction's challenges, and
proposed some solutions in the area.

Prior research into this area, in which student aspects dominated, mostly dealt with
the teaching process in general and, more significantly, in higher grades of primary
school. Buljubasi¢ Kuzmanovi¢ (2009) examined the influence of cooperative learning
on relations and processes in a group of students of the sixth and eighth primary school
grade. The research results have shown that cooperative learning, as an indicator of the
education's quality, is reflected in the school climate and environment, mutual interaction
and communication and a more efficient student's relation to oneself, others and the
community. In their research, DZaferagi¢ and Tomi¢ (2012) found that students in higher
grades of primary school and their parents accept cooperative learning. Subjects in the
research stated numerous advantages of cooperative learning reflected in student activity,
namely stronger motivation, better communication, more permanent knowledge and
strengthening emotional and social competences. Debrenti (2015) researched the influence
of cooperative learning on the readiness of students (seventh grades) for cooperation
and their relationship to maths. According to the research results, these lessons provide
students with the opportunity to communicate, jointly solve exercises, feel less anxious
about maths lessons than before, be bolder in asking questions and alike.

This work discusses the importance of the development of positive standpoints about
cooperative learning in the first cycle of primary school.

Students' observations about the importance of cooperative learning in lower primary
school grades are mostly neglected, which gives us an important view point for more
efficient and more quality initial education. We believe that the results will point out
the ways of improving the application of achievement standards in educational work
of schools.

Motivation and cooperative learning

It is a generally known fact that motivation is an inner strength that motivates activity,
helps awakening and keeping interest in knowledge, learning efficiency, initiates activity
and leads to achieving a goal, not to disregard the nurturing effects.

Students' relationship with the school subject, attachment to the teacher, student goals
and interest sphere, the way of transferring the teaching content all have a prominent role
in the motivation for learning. Students perceive these roles in different ways, leading
to different effects in the field of learning motivation (Poki¢, 2017). There can be no
learning without motivation because it is the moving force of every activity (Masopust,
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2012). Motivation of most students is at a low level, which pertains to inner motivation
for maths, especially in the initial phase of its teaching. Learning should be made into
an activity with a motivational effect because skills and abilities function optimally only
with adequate motivation (Réthy, 2003).

Cooperative work approach can deepen multiple student interests, which also increases
their activity and degree of motivation (Kagan, 1989; Lloyd, 1998; Peko et al., 2006; Varga,
2013). It is manifested also in acquiring knowledge and information that are in such a
way intensified and stabilised (D.W. Johnson & R.T. Johnson 1989). During cooperative
work in a group, everyone has an assignment so not only the most competent students
work, but all contribute to the group result, and the joint successful work also has a
motivating effect. According to the Flow theory (Csikszentmihalyi, 2010), the most
important factor in perceiving activity as success is the appropriate relationship between
the task's difficulty and ability.

The wealth of ideas is a characteristic of a creative individual. In the combination
with fundamental knowledge, it can provide ideas for potentially new perspectives and
solutions to problems. This doesn't entail precisely every idea being useful. If a student
lacks in the necessary knowledge system, then the wealth of ideas can actually mean
wandering in the dark. However, a useless idea can mean much more than their absence.
In fact, questioning ideas at the same time entails learning, whereas the lack of ideas
indicates the nonexistence of the thinking process. Ideas or wealth of ideas present the
core of heuristic teaching (Pinter Kreki¢ & Ivanovi¢, 2013).

In summing the stated, it can be said that group work functioning on the basis
of fundamental principles of cooperation has exactly a motivating effect because it
represents students' involvement into the learning process formed through organisation
and implementation on the side of the teacher. It provides multiple possibilities for
interaction, assigning student appropriate tasks and the transparency of solving them
in smaller groups. All of the aforementioned contributes to strengthening personal and
experiential learning (Varga, 2013).

All this indicates to the fact that already in the initial phase of education we should
use possibilities for educating students in the spirit of cooperation.

Research methodology
Research goal

The research goal was to examine students' standpoints about the application and
significance of cooperative learning in maths classes in lower primary school grades.

The concrete task of this research was to examine whether standpoints of students
from lower grades would improve in this work, and if the cooperative learning would
have a positive influence on the development of certain skills/competences and on the
improvement of the individual effect. If it is possible, via statistical methods, to confirm
the correlation between cooperative learning and improving students’ standpoints about
maths classes in lower grades, incorporating this way of work into maths lessons would
make them more efficient.
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Hypotheses

In defining the hypotheses, we started with the assumption that the application of
cooperative learning develops a positive attitude toward this learning strategy, in the
group of lower grades students. Besides, we defined the following hypotheses about
their standpoints:

H1: The application of cooperative learning positively influences student motivation
and activity in maths lessons.

H2: With the help of cooperative learning, cooperative student skills in a group are
developed.

H3: Cooperative learning's application positively influences the development of student
communication skills.

H4: Individual achievement in solving mathematical exercises is improved under the
influence of cooperative learning implementation.

H5: The examined background variables influence the formation of students' standpoints
about the effects of cooperative work.

Method

The research is founded on a pedagogical experiment whose basis was cooperative
team work. Lower grades students applied cooperative learning in maths lessons during
two weeks of the second term in 2016/2017.

In the practice and systematisation lessons, cooperative learning was applied in the
course of the whole lesson, while in processing new content it was implemented only
in one part of the lesson. The teaching theme in all grades was Natural numbers and
mathematical operations in the set of natural numbers.

Heterogeneous groups were formed. Members were selected based on achievement.
Before the cooperative activity, students wrote a maths test. Taking the test results into
consideration, as well as their previous maths results from the first term, we composed
the groups so that one member was from the best student group, two or three were good
students and one was from the weaker student group. The groups were of mixed gender
and ethnic composition, which made balanced learning easier.

Groups formed in such a way remained unchanged till the end of the research. The
student roles within the group were the following: the one who speaks, the one who
records, the one who silences, the one who times, and the one who does the task. These
roles were equal in that we never picked a leader, i.e. group captain.

The roles were interchangeable within the group in each maths lesson, so all students
could try each role and gain more experience, and they resulted in positive co-dependency.
Namely, all students had a task, but these tasks could be mutually complemented and
intertwined; they helped in accepting responsibilities of group members, as well as in
developing social skills.

After the implemented cooperative lessons, the students filled out an anonymous
questionnaire, i.e. they used symbols instead of names. The questionnaire included 25
claims, and the students had to choose the degree to which they agree with the claims.
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We used the t-test to compare genders in the two samples. One-factor ANOVA analysis
was used for the comparison of the results. The deviations between significant values
are presented on the bases of the Tukey's test. The results of the students from certain
schools were also compared using one-factor ANOVA analysis.

Sample

The research included 168 students of lower primary school grades. It was implemented
in four primary schools in Subotica, in the Republic of Serbia, in the course of two
weeks of the second term in 2016/2017. For the students included in the sample, we also
examined the background variables such as the grade (31 % were in the second grade,
34 % in the third grade, 35 % in the fourth grade), gender (54 % were boys, N=91,46 %
girls, N=77), marks in maths in the whole sample (2 % had a D, 10 % had a C,21 % had
aBand 47 % and A in maths in the previous term).

Measuring instrument

The research utilized the five-degree Likert scale with 25 questions. In composing the
survey, we used the questionnaire by Debrenti (2015), Mécs (2009) and Dinyané Szabé
(2014), applied in the research of cooperative character.

In order to avoid tampering with the answers, seven items were formulated inversely.
Reliability coefficient of the entire scale is (Cronbach-alfa): 0.77.

On the basis of examined thematic areas, we grouped the questions into four following

groups, i.e. scales:
(1) The influence of cooperative work on the development of activity and motivation
in a maths lesson:

1 1gladly explain the exercises to my classmates, I gladly help others in learning'.

2 I participate in group activities actively.

3 I accept the lead role in group activities, happily organise and lead joint work.

4 My classmates count on my help, happily accept me in their group.

(2) The influence of cooperative work on the development of cooperative competences
in a group:
5 Iliked that we had to work together.
6 I enjoyed the lessons more because we worked in groups.
7 It seems to me that in this way I could explain the exercises to others, i.e. help
during group work.
8 I represent the interests of my group selflessly, I feel responsibility.
9 When more of us work together, I am quiet and watch what others are doing.
10 When more of us work together, I gladly participate in the work and present ideas.
11 I prefer group work to working alone.

! Items marked with the Italic font are inversely defined attitudes.
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12 When more of us work together, I prefer when initially everyone presents their
ideas for the team work, and then we work together.
(3) The influence of cooperative work on the development of communicative skills:
13 I was happy to talk to my friends to whom I didn't manage so far.
14 I set a relationship with others easily.
15 It feels good when my friends can see that I am doing well.
16 Tasked the teachers questions more bravely when working in a group.

(4) The influence of cooperative work on individual maths achievement:
17 In the course of group work, an explanation from a friend in a group helped.
18 I understood the content and tasks better when we worked in a group.
19 Great crowd bothered me.
20 I'would progress faster if I didn't have to work in a group.
21 I paid more attention in maths lessons than before and managed to solve more
exercises.
22. T'am less anxious in maths lessons than before.
23. Doing homework gave me less trouble than before.
24. T don't like working alone on my tasks.
25. I am happy about being able to help my friends with school work.

The given results derive from the average number of points for the obtained answers to
the posed questions. Although the Likert scale, speaking most specifically, is considered
to be a ranging scale, its use as an interval scale is generally accepted due to exploiting
the possibilities of complex statistical procedures, in line with which the points number
become summative (Varga, 2004). Therefore, the values of the first and third scale, i.e.
activities and motivation and communicative competences start between 4 and 20 points,
with 12 points being neutral value. In the case of the second scale of group work, 8 to 40
points can be achieved, with 24 points presenting the neutral value. On the fourth scale
of individual achievement students could score 9 to 45 points. The value of 27 and more
characterises the students with positive attitudes in relation to individual achievement,
and values below 27 the ones with the negative. The values of the entire scale are in range
between 25 and 125 points, and with regards to that, 75 points present the neutral attitude.

Results
The obtained values on certain scales

The results in Table 1 show the standpoints of students about all measured parameters.
The analysis of the obtained results has determined that three subscales, i.e. three measured
parameters, and the entire scale are positive. In the case of one parameter, i.e. subscale,
the tested students have a negative standpoint.

On the activity and motivation subscale, students have reached the average of 13.9,
and on the communicative skills subscale 13.8 points. For these scales, value of 12 was
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neutral so the obtained results show the positive standpoint’s rise. On the group work
subscale, with 24 as the neutral value, we measured 28.1 points after the study.

In the case of one scale, with regards to individual achievement in maths lessons,
students have negative feelings at the end of the experiment. The average value of 26.4
for the subscale's questions is lower than the neutral value of 27, which points to the
negative attitude.

Observing the results of all scales, the application of cooperative learning has positively
influenced the students' opinions about the observed aspects. Neutral standpoint's value
of the entire scale, i.e. all 25 questions, was 75. Compared to this, students had 84.5 points,
reflecting a positive opinion.

Table1
The obtained results on certain scales
Scales average dispersion neutral value
activity and motivation 13.9 2.6 12
work in a group 28.1 43 24
communicative skills 13.8 2.8 12
Individual score 26.4 4.8 27
all scales 84.5 9.4 75

The correlation between the results and background variables

We compared the obtained results on the scales with the aspects of the results in gender,
individual classes, different schools and the achieved marks form the previous term.

Gender comparison was done using the t-test with two samples. On the bases of
examination, no difference was found between the opinions of boys and girls, from the
aspect of three subscales. However, there is a difference between the communicative skills
subscale and the entire scale. On the communication scale, girls had higher values (t=-
2.29 p=0.02),1.e. they feel their communication competence developed in the course of
cooperative work much more than the boys. By observing the results of the entire scale,
girls also obtained better results (t=-2.1 p=0.03).

In the case of communicative skills and individual success, a deviation between results
in certain grades is visible:

(a) communicative skills scale (F=11.8 p=0,001): [3™ grade,] < [2™ grade , 4™ grade]:
with regards to communicative competence, third grade students have obtained less
points than students from other grades, which means they don't feel the developmental
effect of cooperation on their communicative skills as much.

(b) individual success scale (F=7.83 p=0.001): [2™ grade] < [4™ grade, 3 grade]: with
regards to individual success, third and fourth grade students feel a more positive change
after the implementation of cooperative learning than the second grade students.

We found no significant differences between the results of certain schools.
On the basis of the obtained results in maths from the previous term, we compared the
results from the students in the second, third and fourth grade and found no deviation
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in the students' opinions with different averages in maths, with regards to cooperative
learning.

Researching the effects of cooperative work's implementation in the initial maths
classes, we found that this modern approach to education has a positive effect (as in the
research of cooperative character by Meredith et al., 1998; Peko et al., 2006 and Debrenti,
2015) on the development of certain competences of lower grade students, in the field of
their activity and motivation with regards to maths, in the field of their communicative
skills' development, and in the sphere of cooperative skills development in group work.
According to the obtained results, girls have achieved better results than boys in the
field of communication skills development. Besides, we determined deviations between
certain grades in the results on the scales. In the course of the research, hypotheses were
confirmed in the case of class gender variable.

Discussion and conclusion

Numerous research results show that more than one half of unsuccessful students
consider negative standpoints of their peers to be the greatest obstacle in achieving high
educational results (Clasen & Clasen, 1995).

In the course of our research, we aimed to examine whether the application of
cooperative learning in maths teaching has developed students' positive standpoints
about this strategy and whether it has a positive influence on cooperation within the
group, on the activities, development, communicative skills development and, finally,
whether it has an individual effect.

The formulated hypotheses about this topic were confirmed.

Meredith et. al (1998, acc. to Kadum-Bosnjak, 2012) state results similar to our
conclusion about the participation in the cooperative learning: better success and
prolonged memorisation; more frequent occurrence of higher order thinking; deeper
understanding and critical thinking; more focused work in classes and less misbehaviour;
greater motivation for better marks and learning; higher ability to assume the viewpoint
of others; more positive, more tolerant and closer relationships with peers; better social
support; better adjustment and growth; a more positive relationship to oneself; greater
social competences; more positive standpoints towards school subjects, learning, school
and teachers. Peko et al. (2006), just like us, state that such type of learning includes
bettered student achievements, more positive outcomes of relations between students
and heightened positive psychological effects. Hossain and Tarmizi (2013) determined,
as we did, that student success in maths and their standpoints about maths were under
the influence of exposure to cooperative learning. Findings of this research have shown
great betterment of mathematical achievement and attitudes towards maths. Capar and
Tarim (2015) were collecting experimental studies in the period from 1988 to 2010, which
examined the influence of cooperative learning method, in comparison with traditional
methods, of mathematical achievement and attitudes to maths. In the meta-analysis, they
considered the total of 26 researches. The established value of cooperative learning's effect
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on the academic achievement was d ++ = 0.59 (95 % CI: 0.38 between 0.80), and the
value of the same effect on the standpoints about maths was d ++ = 0.16. With regards
to achievement, most effects were middle, positive and significant, but, when it comes to
standpoints, they were small, positive and significant. As a result, cooperative learning
is reported as a more successful method than the traditional method with regards to
achievement and standpoints. Deutsch (1949, acc. to Sevkusi¢, 2003) claimed that the
interactions between members provide the emphasis on mutual interests, coordinated
work efforts, equal distribution of power, trust, help and honest and open communication.

The results of our researches are also encouraging because they prompted precisely
the areas (educational) in which maths teaching is not considered especially notable.
However, as Mis¢evi¢-Kadijevi¢ (2009) states in his work, the process of achieving the
presented results is not at all easy. Initially, students haven't cooperated ideally in groups,
especially in the second grade where this kind of teaching was a novelty. New seating
arrangement was unusual to them, the fact they were all supposed to actively participate
in solving the tasks and communicate, that the tasks were assigned and everyone had
their own responsibility for their own and results of others. Ili¢'s viewpoint (2016) is
also confirmed, where he states that, according to the teachers' standpoints, the most
frequent difficulties arise in application of cooperative learning in the work with younger
age students. As an example, they stated that the students do not have the necessary
abilities or skills for this type of learning. Our experience also testifies that, regardless
of underdeveloped abilities and skills for this type of learning, these students can be
motivated for this type of work with good organisation and appropriate pedagogical
approach. Anyway, this kind of work is the closest to the organisation of children's games.

In the presented learning strategy's implementation, students are activated and mutually
communicate as early as the initial phase of maths instruction and so new relationships in
the student collective are formed. The results of Perihan Dinca's study (2009) also show
that the methods of cooperative learning can be implemented in teaching mathematical
concepts in the kindergarten. In his study, children in the experimental group most
frequently participated, shared, listened to the speaker and fulfilled their responsibilities
in group work, after participating in the programme of cooperative learning. We consider
the influence of cooperative learning on the children's community is significant because
students will learn that success can only be achieved through the success of all. In their
research, Lavasani and Khandan (2011) confirmed the stated. They feel that, by creating
cooperative groups in maths, teachers can motivate students to seek help from other
members of their group in order to solve problems and understand school subjects, and,
on the other hand, once they need help from others in various occasions, they learn to
seek it. Hence, the members of a cooperative group help each other so weaker students
or students in a more unfavourable position do not fall behind. Burgi¢ et al. (2017) say
that cooperative learning has positive effects on students with special needs because
the work is done in heterogeneous groups with students of different abilities. In their
research, teachers claim that cooperative learning can be used with special needs students
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in teaching mathematics. Frustrations disappear in a group, every group member's
cooperation is needed and so in this way they all realise themselves and accept each
other more easily. Numerous student skills and abilities come into the foreground, and
their social skills and positive attitude towards work are also developed. Students gladly
work together, and besides, introverted, anxious or weaker students also participate in
the work more freely, developing responsibility as well as precision in the completion
of the tasks, with the acceptance of their group role. Lavasani and Khandan (2011) also
claim that cooperative learning reduces maths related anxiety fast and students learn
more enthusiastically. Their results have shown that cooperative learning methods, in
comparison to the traditional way, reduce maths related anxiety significantly and lead
to more frequent help seeking behaviour and reduces avoidance related behaviour in
those students (p<0.05). According to their research in cooperative groups, students are
provided with the possibility to learn complicated maths terms by asking others about
them and giving them to others, and in doing so developing confidence in their ability
to learn mathematics by reducing anxiety. In such a setting, students will experience the
atmosphere of peace and quiet, without anxiety or fear.

In the course of our experiment students' relationship to maths was significantly
improved. On the basis of participant students' reports, the motivating power of
cooperative learning was clearly visible, and the novelty of the method alone presented
an experience for the students.

Results of the presented research confirm the theory that views cooperative learning
as a contributor to student achievement. The implementation of this work strategy offers
taking a new stand with regards to the process of pedagogical work. Its application gives
the opportunity - starting with the given results - for modification of the methods in the
educational process, with the goal of achieving better results and in such a way developing
educational work and increasing its quality. On the basis of detected mutual correlation
between cooperative work and increasing individual effects, incorporation of similar
learning strategies into the educational process would be the next step that would give
us a possibility for developing the educational process and provide opportunities for
acquiring deeper and more lasting knowledge. Peko et al. (2006) claim that cooperative
learning is only one of many paths to take in the future of education.

The recommendation is to apply cooperative learning in maths instruction during
a school year more than once, alternating it and using at the same time with the other
methods and ways of work. The specificity, a feature of certain parts of the teaching
contents, confirms the need for applying various methods and resources, and the
lessons can be diverse and interesting if they are multiple in character. We should strive
at using cooperative learning more in the course of work, and in such a way make
learning mathematics a pleasant and more attractive experience, which, on the one hand,
improves educational effects of maths classes, and also contributes to the development
of individual mathematical achievements.
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Stavovi ucCenika o vaznosti
suradnickoga ucenja u nastavi
matematike u nizim razredima

oshovne Skole

Sazetak

Povecanje ucinkovitosti nastave Matematike predstavlja podjednako veliki izazov
i za nastavnike i za istraZivace. Odabrana obrazovna strategija, primijenjeni oblici
i metode rada znalajno utjecu na uspjesnost ucenja kod ucenika osnovne skole.
Tijekom suradnickoga ucenja ucenici su odusevljeniji i radije sudjeluju u rjeSavanju
zadataka. Struktura jednoga takvog skolskog sata drukcija je od strukture
tradicionalnoga sata. Vecu ulogu dobiva samostalnost ucenika, njihova suradnja,
komunikacija i rjeSavanje problema, a samim tim i ucenici postaju kreativniji i
Cilj ovoga istraZivanja bio je ispitati stavove ulenika o primjeni i 0 vaznosti
suradnickoga uclenja u nastavi matematike u niZim razredima osnovne skole.
Ispitivanja su vrsena medu ucenicima primarnoga obrazovanja, u Cetiri osnovne
skole u Subotici u Republici Srbiji u drugom polugodistu skolske 2016./2017. godine,
a uzorak je predstavljalo 168 ucenika (N = 168).

Studije i rezultati istrazivanja pokazuju da ucenici izraZavaju pozitivno misljenje
o strategiji suradnickoga uclenja te da ono ima pozitivan utjecaj na podrucju
sposobnosti za suradnju u timskom radu, na aktivnost, na razvoj komunikacijskih
sposobnosti i, u konacnici, na osobni uéinak. Dobiveni su rezultati ohrabrujudi
za obrazovnu praksu, doprinose potvrdivanju one pretpostavke po kojoj se mogu
utvrditi pozitivni stavovi o suradnickom ucenju i razvoju razli¢itih kompetencija
u nastavi Matematike kod ucenika niZih razreda osnovne skole.

Kljucne rijeci: nastava Matematike; stavovi; suradnicko ucenje; ucinkovitost

Uvod

Pojam suradni¢koga ucenja predstavlja instrukcijsku metodu u kojoj su ucenici
razlicitih razina znanja organizirani u skupine od tri do pet uc¢enika kojima su podijeljene
uloge. Meredith, Steele i Temple (1998) definiraju suradnicko (kooperativno) ucenje kao
zajednicko ucenje ucenika u paru ili malim skupinama s ciljem rje$avanja zajednickih
zadataka, proucavanja i istrazivanja zajednicke teme ili nadogradnje uzajamne spoznaje
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radi stvaranja i razvijanja novih ideja, novih kombinacija ili jedinstvene inovacije. Gokhale
(prema: Sevkusi¢, 1995) pojam suradnickoga ucenja razumijeva kao instrukcijsku metodu
u kojoj ucenici razli¢itih razina znanja i sposobnosti uce zajedno u malim skupinama. Za
svoje ucenje i ucenje ostalih ¢lanova skupine ucenici su sami odgovorni. Pritom, uspjeh
jednoga ¢lana skupine pomaze drugom da bude uspjesniji. Gokhale isti¢e da ¢lanovi
suradnic¢kih skupina postizu vece razine misljenja i dulje zadrzavaju informacije od
onih koji rade individualno. Podijeljene obveze u suradnickom uéenju daju u¢enicima
priliku sudjelovati u raspravi, preuzimati odgovornost za osobno ucenje, a razmjena ideja,
pored povecanja interesa medu sudionicima, unaprjeduje i kriticko misljenje. Razvoj
i povecanje sposobnosti kritickoga misljenja, prosudivanja i zaklju¢ivanja, temeljna je
sastavnica zadace preobrazbe obrazovanja. D. W. Johnson i R.T. Johnson (1991, prema:
Romi¢, 2002) najpoznatiji istrazivaci na podrudju suradnickoga uéenja, opisuju ga kao
niz strategija usustavljenih tako da omogucuje djelotvorno stjecanje znanja i vjestina te
socijalnih vjestina. Za osnovno nacelo u¢inkovitoga ucenja navode dobro motiviranu
skupinu koja ima jasno postavljen zadatak i definirana pravila po kojima ¢e se vladati
pri rjeSavanju zadataka. Pritom su svi ¢lanovi skupine odgovorni za uspjeh skupine kao
cjeline, ali i za osobni uspjeh svakoga ¢lana unutar skupine.

Do sada je u znanstvenoj literaturi, pored definiranja suradnickoga ucenja, prikupljen
veliki broj istrazivackih nalaza koji govore u prilog suradnickoga ucenja. Prema nekim
autorima (Cigdemoglu, Yavuz Kapusuz i Kara, 2014; Mis¢evi¢-Kadijevi¢, 2009) suradnicko
ucenje moze se podjednako dobro primijeniti prilikom homogenoga, kao i prilikom
heterogenoga grupiranja ucenika pod uvjetom da su postovane osnovne postavke
na kojima se ono temelji (pozitivna meduzavisnost u¢enika u skupini, unaprjedujuca
interakcija licem u lice, individualna odgovornost, uc¢enje i neprekidno usavrsavanje
socijalnih vjestina, skupno procesuiranje).

Neka istrazivanja potvrduju da suradnicko ili kooperativno ucenje osigurava uspjesnije
usvajanje znanja i pozitivno utje¢e na postignuce ucenika (Abrami i sur., 1995; Cota-
Bekavac, 2002; Davidson, 1990; D.W. Johnson i R.T. Johnson, 1994; Hansman i sur., 1999;
Harskamp i Ding, 2006; Slavin, Madrid i sur., 2007; Slavin, 1990; Zakaria i sur., 2010), da
povecava motivaciju i ustrajnost u¢enika za u¢enjem (Slavin, 1995, 1999), kao i da utjece
na pozitivan odnos ucenika prema nastavnom predmetu, primjerice Matematici (Bilican
i sur., 2011; Ifamuyiwa i Akinsola, 2008; Hossain i Tarmizi, 2013; Ke i Grabowski, 2007;
Ozsoy i Yildiz, 2004; Vaughan, 2002; Zakaria i sur., 2010).

Usprkos brojnim istrazivanjima koja govore o vaznosti suradnickoga ucenja i njegovim
pozitivnim utjecajima, u svakodnevnoj nastavnoj praksi ono nije dovoljno prisutno
(Marici¢, Felda i Mesinovi¢, 2016). Neki radovi ukazuju i na njegove poteskoce (Gillies
i Boyle, 2010; Hennessey i Dionigi, 2013; Mcwhaw i sur., 2003), zbog ¢ega ga prosvjetni
djelatnici nerado koriste.

Istrazivaci Ili¢ (2016) i Spijunovi¢ i Marici¢ (2016) proveli su neka istrazivanja vezana za
rad ucitelja, njihova uvjerenja, stavove prema ovakvom vidu organizacije rada, motivaciju,
umijece u planiranju i programiranju rada te kreiranju sadrZaja rada te konkretiziranje
izazova suradnicke pocetne nastave Matematike i predlazu neka rjeSenja na tom podrucju.
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U dosada$njim istrazivanjima u kojima su dominirali aspekti u¢enika, istrazivaci su
se uglavnom bavili nastavom opcenito i to znacajnije u vi$im razredima osnovne $kole.
Buljubasi¢ Kuzmanovi¢ (2009) ispitivala je utjecaj suradnickoga ucenja na odnose
i procese u skupini u $estom i osmom razredu osnovne $kole. Rezultati istrazivanja
pokazali su da se suradni¢ko ucenje, kao indikator kvalitete odgoja i obrazovanja, ogleda
u $kolskoj klimi i ozradju, medusobnoj interakciji i komunikaciji i u¢inkovitijem odnosu
ucenika prema sebi, drugima i zajednici. U svom su istrazivanju Dzaferagi¢ i Tomi¢
(2012) ispitivali i utvrdili kako ucenici visih razreda osnovne $kole i njihovi roditelji
prihvacaju suradnicko ucenje. Ispitanici su naveli niz prednosti suradnic¢koga ucenja
koja se ogledaju u aktivnosti ucenika, ja¢oj motivaciji, boljoj komunikaciji, trajnijim
znanjima i ja¢anju emocionalnih i socijalnih kompetencija. Debrenti (2015) je istrazivao
utjecaj suradnickoga ucenja na spremnost ucenika (7. razred) za suradnju i njihov odnos
prema matematici. Prema rezultatima istrazivanja ovakvi sati u¢enicima omoguéavaju
medusobnu komunikaciju, zajednicko rjeSavanje zadataka, to da u¢enici manje strepe
od sata Matematike nego ranije te da su hrabriji u postavljanju pitanja i sl.

U ovome radu raspravlja se o vaznosti razvoja pozitivnih stavova o suradnickom
ucenju u prvom ciklusu osnovne skole.

Opazanja ucenika o vaznosti suradnickoga ucenja u nizim razredima osnovne $kole
uglavnom su zanemarena, §to nam moze pruZiti bitno glediste za u¢inkovitiju i kvalitetniju
obrazovnu praksu i kvalitetnije pocetno obrazovanje. Vjerujemo da ¢e rezultati ukazati
na nacine pobolj$anja primjene standarda postignuca u odgojno-obrazovnom radu $kola.

Motivacija i suradnicko ucenje

Op¢e je poznata ¢injenica da je motivacija unutarnja snaga koja potice na aktivnost,
potpomaze budenje i odrzavanje interesa za znanje, u¢inkovitost ucenja, poti¢e na
aktivnost i vodi k postizanju nekog cilja, a ne mogu se izostaviti ni odgojni u¢inci.

U motiviranosti za u¢enje istaknutu ulogu ima odnos prema nastavnom predmetu,
vezanost za ucitelja, krug interesa i ciljevi u¢enika, na¢in preno$enja nastavnoga gradiva.
Ove uloge, razli¢iti u¢enici dozivljavaju na razli¢it nacin, stoga su i u¢inci u podrucju
motivacije za ucenje razliciti (Poki¢, 2017). Bez motivacije nema ucenja jer je ona
pokretacka snaga svake aktivnosti (Masopust, 2012). Motivacija je kod ve¢ine u¢enika
na niskoj razini, §to se odnosi i na unutarnju motivaciju prema matematici i to posebice
u pocetnoj fazi nastave Matematike. Ucenje treba pretvoriti u aktivnost motivirajucega
ucinka jer vjestine i sposobnosti samo uz adekvatnu motivaciju funkcioniraju optimalno
(Réthy, 2003).

Suradnickim pristupom radu mozemo probuditi viSestruki interes ucenika, ¢ime se
povecava i njihova aktivnost i stupanj motiviranosti (Kagan, 1989; Lloyd,1998; Peko,
Sabli¢ i Livazovi¢, 2006; Varga, 2013). Njihova se motiviranost manifestira i u stjecanju
znanja i informacija koje se na ovaj nacin produbljuju i stabiliziraju (D.W. JohnsoniR.T.
Johnson, 1989). Tijekom suradnickoga rada u skupini svi imaju zadatak pa tako ne rade
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samo najsposobniji ucenici, ve¢ svi doprinose rezultatu skupine, a zajednicki uspjesan
rad takoder je motiviraju¢ega auc¢inka. Prema flo-teoriji (flow theory), (Csikszentmihalyi,
2010) odgovarajuci odnos izmedu tezine postavljenoga zadatka i sposobnosti, najvazniji
je ¢imbenik da bi se aktivnost dozivjela kao uspjeh.

Bogatstvo ideja karakteristika je kreativnoga pojedinca, koja u kombinaciji s osnovnim
znanjem mozZe pruziti ideje za potencijalne nove perspektive i rjeSenja problema. To ne
podrazumijeva da ¢e ba$ svaka ideja biti korisna. Ako u¢eniku nedostaje sustav znanja
koji je potreban, tada bogatstvo ideja zapravo moze znaditi lutanje u tami. Medutim,
beskorisna ideja moze znaciti mnogo vise nego nepostojanje ideja uopcée. Naime,
propitivanje ideja u isto vrijeme podrazumijeva i uc¢enje, dok nedostatak ideja ukazuje da
proces razmisljanja uopce ne postoji. Ideje ili bogatstvo ideja predstavljaju srz heuristicke
nastave (Pinter Kreki¢ i Ivanovi¢, 2013).

Sumirajuci navedeno moze se reci da skupni rad, koji funkcionira na temelju osnovnih
suradnickih principa, ima upravo motivirajudi uc¢inak, zato $to predstavlja ukljuéivanje
ucenika u proces uéenja koji je formiran organiziranjem i odrzavanjem od strane
wditelja te predstavlja mnostvo moguénosti za interakciju, podjelu zadataka primjerenih
ucenicima i transparentnost njihova rjeSavanja u malim skupinama, a sve to doprinosi
jacanju osobnoga dozivljajnog ucenja (Varga, 2013).

Sve ovo upucuje na to da ve¢ u pocetnoj fazi obrazovanja i odgoja treba koristiti
mogu¢nost za odgajanje uc¢enika u duhu suradni¢koga rada.

Metodologija istrazivanja

Cilj istrazivanja

Cilj istrazivanja je ispitati stavove ucenika o primjeni i o znacaju suradnickoga ucenja
u nastavi Matematike u nizim razredima osnovne $kole.

Konkretan zadatak ovoga istraZivanja bio je prouciti hoce li se poboljati stavovi u¢enika
nizih razreda o ovakvom radu, a takoder i hoce li suradnicko u¢enje imati pozitivan
utjecaj na razvoj pojedinih vjestina/kompetencija i na pobolj$anje pojedina¢noga ucinka.
Ako statistickim metodama bude moguce potvrditi povezanost izmedu suradnickoga
ucenja i pobolj$avanja stavova u¢enika nizih razreda o nastavi Matematike, ugradnjom
toga oblika rada u nastavu Matematike mogli bismo u¢initi znatno uspjesnijom.

Hipoteze

Prilikom definiranja hipoteza posli smo od pretpostavke da se u krugu u¢enika nizih
razreda u nastavi Matematike primjena suradnickoga ucenja razvija pozitivan stav prema
ovoj strategiji u¢enja. Pored toga, o njihovim smo stavovima definirali sljedeée hipoteze:

H1: Primjena suradni¢koga u¢enja pozitivno utje¢e na motiviranost i aktivnost u¢enika
na satu Matematike.

H2: Pomo¢u suradnickoga ucenja razvijamo suradnicke vjestine uc¢enika u skupini.

H3: Primjena suradnickoga ucenja pozitivno utjece na razvoj komunikacijskih vjestina
ucenika.
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H4: Pod utjecajem primjene suradnickoga uc¢enja unaprjeduje se individualna uspje$nost
u rjeSavanju matematickih zadataka.

H5: Ispitivane pozadinske varijable utje¢u na formiranje stava ucenika u svezi s
ucincima suradnickoga rada.

Metoda

Istrazivanje se zasniva na pedagoskom eksperimentu, ¢ija je osnova bila suradnicki
rad u skupini. Ucenici nizih razreda su tijiekom dva tjedna drugog polugodista 2016.
/2017. godine na satu Matematike primjenjivali suradnicko ucenje.

Na satima uvjezbavanja i usustavljivanja suradnicko je u¢enje primijenjeno tijekom
Citavoga sata, dok je pri obradi novoga gradiva ono primijenjeno samo u jednom dijelu
sata. Nastavna je tema u svim razredima bila Prirodni brojevi i matematicke operacije u
skupu prirodnih brojeva.

Formirane su heterogene skupine. Izbor ¢lanova skupine temeljio se na osnovi postignuca.
Ucenici su prije suradnickih aktivnosti pisali test iz matematike. Uzimajuéi u obzir
rezultate ovoga testa, kao i njihove rezultate iz Matematike u prethodnom polugodistu,
oformili smo skupine tako da jedan ¢lan bude od najboljih u¢enika, dvoje ili troje iz
redova dobrih i jedan iz redova slabijih u¢enika. Skupine su bile mje$ovitoga spolnog i
etnickog sastava, to je olaksalo uravnotezeno ucenje.

Skupine formirane na ovakav nadin ostale su nepromijenjene do kraja istrazivanja.
Uloge ucenika unutar skupine bile su sljedece: govornik, zapisnicar, odgovoran za tisinu,
odgovoran za vrijeme, odgovoran za zadatak. Ove su uloge bile ravnopravne te nikad
nismo birali vodu skupine, odnosno kapetana.

Uloge su se mijenjale unutar skupine na svakom satu Matematike pa su tako svi
ucenici mogli isprobati svaku ulogu te ste¢i viSe iskustva, a i rezultirale su pozitivnom
meduzavisno$¢u. Naime, svi su imali zadatak, ali su se ovi zadatci nadopunjavali i prozimali,
pomagali prihvacanje odgovornosti ¢lanova skupine, kao i razvoj socijalnih vjestina.

Ucenici su nakon odrzanih suradnickih sati ispunili anonimnu anketu, odnosno
umjesto imena koristili su simbole. Anketni list sastojao se od 25 tvrdnji, a uéenici su
imali zadatak da se nakon njihovoga tumacenja opredijele u kojoj se mjeri slazu s ovim
tvrdnjama.

Usporedivanje spolova proveli smo t-testom s dva uzorka. Usporedivanje rezultata
pojedinih razreda radili smo jednofaktorskom ANOVA analizom. Odstupanja izmedu
signifikantnih vrijednosti prikazana su na osnovi ispitivanja Tukey’s-b. Rezultate u¢enika
iz pojedinih $kola takoder smo usporedili jednofaktorskom ANOVA analizom.

Uzorak

U istrazivanju je sudjelovalo 168 ucenika nizih razreda osnovne $kole. Istrazivanje

drugom polugodistu skolske 2016./2017. godine. U slucaju ucenika koji su bili u uzorku
ispitali smo jo$ i pozadinske varijable, kao $to su razred 31 % drugi razred, 34 % tre¢i
razred, 35 % Cetvrti razred), spol (54 % djecaka (N = 91),46 % djevojcica (N = 77), ocjena

350



Croatian Journal of Education, Vol.22; No.2/2020, pages: 331-356

iz Matematike za cijeli uzorak - 2 % je bilo s ocjenom dovoljan, 10 % dobar, 21 % vrlo
dobar i 47 % odli¢an u prethodnom polugodistu).

Instrument mjerenja

U istrazivanju smo koristili Likertovu skalu od pet stupnjeva koja je sadrzavala 25
pitanja. Prilikom sastavljanja ankete koristili smo se anketnim listom Debrenti (2015),
Meécs (2009) i Dinyané Szabé (2014) primijenjenoj u istrazivanju suradnickoga karaktera.

Kako bi se izbjeglo podesavanje odgovora, 7 stavki je formulirano obratno. Vrijednost
pouzdanosti cijele skale je (Cronbach-alfa): 0,77.

Na temelju ispitanih tematskih podruéja, pitanja smo grupirali u ¢etiri nize navedene
skupine, odnosno skale:

(1) Utjecaj suradnickoga rada na razvoj aktivnosti i motivacije na satu Matematike:
1. Rado objasnjavam zadatke prijateljima iz razreda, rado pomaZem drugima u ucenju’.
2. Aktivno sudjelujem u skupnim aktivnostima.
3. U skupnim aktivnostima prihvacam se vodece uloge, rado organiziram i rukovodim

zajednickim radom.

4. Prijatelji iz razreda ra¢unaju na moju pomoc, rado me primaju u svoju skupinu.

(2) Utjecaji suradnickoga rada na razvoj suradivackih kompetencija u skupini:
5. Svidjelo mi se $to smo trebali raditi zajedno.
6. Vise sam uzivao u satima jer smo radili u skupinama.
7. Cini mi se da bih ovako mogao objasniti zadatke ostalima, odnosno mogu
pomodi tijekom rada u skupini.
8. Nesebicno zastupam interese svoje skupine, osjecam odgovornost.
9. Kada vise nas radi zajedno, ja Sutim i gledam $to drugi rade.
10. Kada vise nas radi zajedno, rado sudjelujem u radu i iznosim ideje.
11. Vige volim rad u skupini, nego kada radim sam.
12. Kada vise nas udi zajedno, vi$e volim kada svi prvo iznose ideje za zajednicki
rad, a zatim radimo zajedno.
(3) Utjecaj suradnickoga rada na razvoj komunikacijskih vjestina:
13. Bilo mi je drago $to sam razgovarao s prijateljima s kojima do sada to nisam
uspijevao.
14. Lako uspostavljam vezu s drugima.
15. Dobar je osjecaj kad prijatelji mogu vidjeti kako radim dobro.
16. Hrabrije sam postavljao pitanja ucitelju kada sam bio u skupini.
(4) Utjecaj suradni¢koga rada na individualni uspjeh iz matematike:
17. Tijekom rada u skupini pomoglo mi je obja$njenje prijatelja iz skupine.
18. Bolje sam shvatio gradivo i zadatke kada smo radili u skupini.
19. Smetala mi je velika guzva.
20. Brze bih napredovao da nisam morao raditi u skupini.

2 Itemi oznaceni italikom znace obrnuto definirane stavove.
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21.Vise sam pazio na satu Matematike nego ranije i uspio sam rijesiti vie zadataka.
22. Manje strepim od sata Matematike nego prije.

23. Rjesavanje domace zadace predstavljalo mi je manje problema nego ranije.
24. Ne volim raditi sam na svojim zadatcima.

25. Radujem se kada mogu svojim prijateljima pomoci u radu u skoli.

Dobiveni rezultati proizlaze iz prosjeka broja bodova danih odgovora na postavljena
pitanja. Iako se Likertova skala u najuzem smislu rije¢i smatra skalom rangiranja, generalno
je prihvaceno da se uzima kao skala intervala radi iskoristavanja mogu¢nosti danih
kompleksnim statistickim postupcima, a shodno tome brojevi bodova postaju zbrojivi
(Varga, 2004). Stoga se vrijednosti prve i trece skale, odnosno aktivnost i motivacija te
komunikacijske kompetencije kre¢u izmedu 4 i 20 bodova, a 12 bodova znaci neutralnu
vrijednost. U slu¢aju druge skale rada u skupini, moze se posti¢i od 8 do 40 bodova, a
ovdje 24 boda predstavlja neutralnu vrijednost. Na ¢etvrtoj skali individualnoga uspjeha
ucenici su mogli posti¢i od 9 do 45 bodova. Iznad vrijednosti 27 ispitanike karakterizira
pozitivni odnos, a ispod toga negativni odnos u svezi s individualnim postignu¢em.
Vrijednost ¢itave skale moguca je izmedu 25 do 125 bodova, a u odnosu na to neutralni
odnos je 75 bodova.

Rezultati
Postignute vrijednosti na pojedinim skalama

Rezultati u tablici 1. pokazuju uéenicke stavove u svim mjerenim parametrima.
Analizom dobivenih rezultata utvrdeno je da su tri podskale, tj. tri izmjerena parametra
i cjelokupna skala pozitivna, u slu¢aju jednog parametra, odnosno podskale, testirani
ucenici imaju negativan stav.

Na podskali aktivnosti i motivacije, ucenici su dosegli prosjek 13,9, a na podskali
komunikacijskih vjestina 13,8 bodova. Za te skale, vrijednost 12 bila je neutralna, tako
da postignuti rezultati ukazuju na pozitivan porast stava. Na podskali rada u skupini,
gdje je 24 neutralna vrijednost, nakon studije izmjerili smo 28,1 bod.

U slu¢aju jedne skale, u odnosu na individualni uspjeh u nastavi Matematike, ucenici
se osjecaju negativno na kraju eksperimenta. Prosje¢na vrijednost od 26,4 za pitanja
podskale niza je od neutralne vrijednosti 27, §to ukazuje na negativan stav.

Promatrajudi rezultate svih skala, primjena suradnickoga ucenja utjecala je pozitivno
na misljenje ucenika u svezi s promatranim aspektima. Vrijednost neutralnoga stava
ukupne skale, to jest svih 25 pitanja iznosila je 75. U usporedbi s tim, u¢enici su ostvarili
84,5 bodova, odrazavajudi pozitivno misljenje.

Tablica 1.

Povezanost izmedu rezultata i pozadinskih varijabli

Dobivene rezultate na skalama usporedili smo s aspekta rezultata spolova, pojedinih
razreda, razlicitih $kola i postignutoga uspjeha iz Matematike u prethodnom polugodistu.
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Usporedba spola provedena je t-testom s dva uzorka. Na osnovi ispitivanja ispostavilo
se da ne postoje razlike izmedu misljenja djecaka i djevojéica s aspekta tri podskale.
Medutim, postoji razlika izmedu podskale komunikacijih vjestina i cijele skale. Na
podskali komunikacije djevojcice su postigle vece vrijednosti ( t= -2,29 p = 0,02),
odnosno mnogo vise osje¢aju da su im se komunikacijske kompetencije razvile tijekom
suradnickoga rada nego djecaci. Gledajudi rezultate cijele skale, djevojcice su takoder
postigle bolje rezultate (t = -2.1 p = 0.03).

U sluc¢aju skala komunikacijskih vjestina i individualnoga uspjeha pokazuje se odstupanje
izmedu rezultata u pojedinim razredima:

(a) skala komunikacijskih vjestina ( F= 11,8 p = 0,001): [3. razred,] < [2. razred , 4.
razred]: $to se tice razvoja komunikacijskih kompetencija, ucenici tre¢ega razreda postigli
su manje bodova od ucenika ostalih razreda, $to znaci da oni iz nekog razloga ne osjecaju
u toj mjeri razvojni u¢inak suradnickoga rada na njihove komunikacijske vjestine.

(b) skala individualnoga uspjeha (F = 7,83 p = 0,001): [2.razred] < [4.razred, 3. razred]:
$to se tice individualnoga uspjeha, ucenici treceg i Cetvrtog razreda osjecaju pozitivniju
promjenu nakon primjene suradnickoga ucenja, nego u¢enici drugog razreda.

Kod rezultata u¢enika iz pojedinih $kola nema signifikantnih razlika izmedu rezultata
pojedinih $kola.

Na osnovi postignutih rezultata u prethodnom polugodistu iz Matematike, usporedili
smo rezultate u¢enika drugog, treceg i Cetvrtog razreda i ne uocava se odstupanje u
misljenju ucenika s razli¢itim prosjekom iz matematike u svezi sa suradnickim ucenjem.

Istrazujudi u¢inke primjene suradnickoga rada u pocetnoj nastavi Matematike, ustanovili
smo da ovaj suvremeni pristup obrazovanju ima pozitivni u¢inak (kao i u ispitivanjima
suradnickoga karaktera Meredith i. sur., 1998; Peko i sur., 2006; Debrenti, 2015) na
razvoj odredenih kompetencija u¢enika nizih razreda: na podruéju njihove aktivnosti
i motiviranosti u svezi s Matematikom, na podruéju razvoja njihovih komunikacijskih
vjestina i na podrudju razvoja suradnickih vjestina u skupnom radu. Prema rezultatima,
djevojcice su na podrucju razvoja komunikacijskih vjestina postigle bolje rezultate nego
djecaci. Osim toga, konstatirali smo odstupanja i izmedu pojedinih razreda u rezultatima
skala. Tijekom istrazivanja, hipoteze su potvrdene u slu¢aju varijable spola i razreda.

Rasprava i zakljucak

Nalazi brojnih istrazivanja pokazuju da vise od polovine neuspjesnih uc¢enika smatra
kako su negativni stavovi vr§njaka prema obrazovanju najvec¢a smetnja za postizanje
visokih obrazovnih rezultata (D.R. Clasen i R.E. Clasen, 1995).

Tijekom nasega istrazivanja trazili smo odgovor na pitanje je li u krugu u¢enika nizih
razreda osnovne $kole primjena suradnickoga uc¢enja u nastavi Matematike razvila pozitivne
stavove o ovoj strategiji ucenja, te ima li pozitivan utjecaj na suradnju unutar skupine,
na aktivnosti, na razvoj komunikacijskih sposobnosti i, u kona¢nici, na osobni u¢inak.

Hipoteze formulirane o ovu temu su dobile svoju potvrdu.
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Meredith sa suradnicima (1998, prema: Kadum-Bog$njak, 2012) navodi sli¢ne rezultate
nasem zakljucku sudjelovanja u suradnickom ucenju: bolji uspjeh i produljeno upaméivanje;
Ce$ce razmisljanje viSega reda, dublje razumijevanje i kriti¢ko misljenje; usredotoceniji
rad u razrednom odjelu i manje nediscipline; ve¢u motiviranost za bolje ocjene i u¢enje;
vecu sposobnost da se situacija promotri iz tude perspektive; pozitivniji, tolerantniji
i prisniji odnosi s vr$njacima; vece drustvene podrske; bolju prilagodbu i boljitak;
pozitivniji odnos prema samome sebi; vece drustvene kompetencije; pozitivnije stavove
prema nastavnim predmetima, u¢enju i $koli; pozitivniji odnos prema uciteljima. Peko i
suradnici (2006) poput nas navode da takva vrsta uc¢enja uklju¢uje pove¢ana ucenicka
postignuca, vise pozitivnih odnosa medu ucenicima te pojacane pozitivne psiholoske
ucinke. Hossain i Tarmizi (2013) utvrdili su slicno nama, da je ucenicka uspjesnost u
matematici i stavovima prema matematici bila pod utjecajem izlozenosti suradni¢kom
ucenju. Nalazi ovoga istrazivanja pokazali su veliko pobolj$anje matematickih postignuca
i stavova prema matematici. Capar i Tarim (2015) prikupljali su eksperimentalne
studije od 1988. do 2010. godine koje su ispitivale utjecaj metode suradnickoga ucenja,
u usporedbi s tradicionalnim metodama, na matematicko postignuce i stavove prema
matematici. U metaanalizi razmatrano je ukupno 26 istrazivanja. Utvrdeno je da je
veli¢ina efekta za suradnicko ucenje na akademskom uspjehu d ++ = 0,59 (95 % CI: 0,38
izmedu 0,80), a veli¢ina efekta za suradnicko ucenje o stavovima prema matematici je
d ++ =0,16. U pogledu postignuca, veli¢ina efekta bila je srednja, pozitivna i znacajna,
ali za stav je bila mala, pozitivna i zna¢ajna. Kao rezultat toga, suradnicko ucenje je
prihvaceno kao uspje$nija metoda od tradicionalne metode s obzirom na postignuca i
stavove. Deutsch (1949, prema: Sevkusi¢, 2003) je tvrdio da interakcije u kojima ¢lanovi
suraduju, omogucavaju naglagavanje uzajamnih interesa, koordinirane napore u radu,
jednaku distribuciju mo¢i, povjerenje, pomaganje i iskrenu i otvorenu komunikaciju.

Dobiveni rezultati nasih istrazivanja isto su ohrabrujuci jer su se javljali ba na onim
podrugjima (odgojnim) u kojima se nastava Matematike ne smatra posebno istaknutim.
Ali, kao $to i Miscevi¢-Kadijevi¢ (2009) u svojem radu navodi, proces postizanja navedenih
rezultata nije bio nimalo lak. U¢enici nisu odmah idealno suradivali u skupinama,
pogotovo u drugom razredu, gdje je ova vrsta nastave bila nova za njih. Neobi¢an im
je bio novi raspored sjedenja u okviru skupina, to da svi aktivno trebaju sudjelovati u
rje$avanju zadataka i medusobno komunicirati, $to su zadatci podijeljeni i da svatko ima
svoju odgovornost za svoje i tude rezultate. Potvrden je i stav Ilica (2016) koji navodi da
su prema stavovima ucitelja najée$ce poteskoce u primjeni suradnickoga ucenja u radu
s u¢enicima mlade $kolske dobi, a kao primjer izdvojili su da u¢enici nemaju potrebne
sposobnosti i vjestine za ovakvu vrstu ucenja. Nase iskustvo takoder govori o tome da
ih je, bez obzira na neizgradene sposobnosti i vjestine za ovakvu vrstu nastave, dobrom
organizacijom i odgovaraju¢im pedagoskim pristupom moguée motivirati za suradnicki
rad. Uostalom, ovaj na¢in rada najblizi je organizaciji dje¢jih igara.

Primjenom predstavljene strategije uc¢enja ucenici se ve¢ u pocetnoj fazi nastave
Matematike aktiviraju i medusobno komuniciraju pa se tako formiraju nove veze u
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ucenickom kolektivu. I nalazi studije Perihan Dinca (2009) pokazuju da se metode
suradnickoga ucenja mogu primijeniti na poucavanje matematickih pojmova i u vrti¢u.
U njegovoj studiji u eksperimentalnoj grupi djeca su ¢e$ce suradivala, dijelila, slusala
govornika i ispunjavala svoje odgovornosti u grupnim radovima nakon sudjelovanja u
programu suradnickoga ucenja. Smatramo da je utjecaj suradnickoga ucenja na djecju
zajednicu znacajan jer ¢e ucenici nauciti da se uspjesnost moze postici samo ako su svi
uspje$ni. U svojem istrazivanju Lavasani i Khandan (2011) to i potvrduju. Oni smatraju
da stvaranjem suradnic¢kih skupina u matematici, nastavnici mogu potaknuti u¢enike
da traze pomo¢ ¢lanova svoje grupe kako bi rijesili probleme i razumjeli predmete, a s
druge strane, jednom kad im je potrebna pomoc¢ drugih u razli¢itim prilikama, nauce
traziti pomo¢ od njih. Znaci, ¢lanovi suradnicke skupine uzajamno si pomazu te ne
zaostaju ni ucenici nepovoljnoga polozaja i/ili ucenici slabijega uspjeha. Burgi¢, Omerovi¢
i Kamber (2017) navode da suradnicko uéenje ima pozitivne uc¢inke na ucenike s
posebnim potrebama jer se rad obavlja u heterogenim skupinama s u¢enicima razlicitih
sposobnosti. Nastavnici u njihovom istrazivanju tvrde da se suradnicko ucenje moze
koristiti s u¢enicima s posebnim potrebama u nastavi Matematike. Frustracije nestaju u
skupini, potrebna je suradnja svakog ¢lana skupine pa se na ovaj nacin svi lakse realiziraju
i uzajamno prihvacaju. Do izrazaja dolaze brojne vjestine i sposobnosti u¢enika, a pored
toga razvijaju se i njihove socijalne vjestine i pozitivan odnos prema radu. Ucenici sa
zadovoljstvom rade zajedno, a povudeni, anksiozni ili slabiji uéenici takoder slobodnije
sudjeluju u radu razvijaju¢i odgovornost, kao i preciznost u izvrsavanju zadataka uz
prihvaéene uloge u skupini. Lavasani i Khandan (2011) isto tvrde da suradnicko u¢enje
smanjuje anksioznost od matematike u kratkom razdoblju i uce temu viSe odusevljeno.
Njihovi su rezultati pokazali da metoda suradnickoga ucenja u usporedbi s tradicionalnim
nadinom znacajno smanjuje anksioznost u matematici i pove¢ava ponasanje u trazenju
pomodi i smanjuje njegovu komponentu izbjegavanja (p < 0,05) kod njih. Prema njihovim
istrazivanjima u suradni¢kim skupinama, u¢enicima se pruza mogucnost da nauce
komplicirane pojmove matematike trazeci od drugih i privlaceci ih drugima povecavajuci
time povjerenje u sposobnost u¢enja matematike smanjujuéi anksioznost u matematici.
U takvom okruZenju ucenici ¢e doZivjeti atmosferu mira, ti§ine bez tjeskobe i straha.

Tijekom nasega eksperimenta odnos ucenika prema matematici signifikantno se
poboljsao. Na osnovi analize izvjestaja uc¢enika-sudionika, jasno se pokazala motivirajuca
snaga suradnickoga ucenja, a za u¢enike ve¢ je i sama inovativnost metode predstavljala
doZivljaj.

Rezultati predstavljenoga istrazivanja omoguc¢uju potvrdu teorije po kojoj suradnicko
ucenje doprinosi povecanju ucinka ucenika. Primjena ove strategije rada nudi zauzimanje
novoga stava s obzirom na proces pedagoskoga rada. Njegovom primjenom imamo
priliku - polaze¢i od dobivenih rezultata — da u obrazovnom procesu, u cilju postizanja
boljega rezultata, modificiramo metode, omogucujuéi tako razvoj obrazovnoga rada i
povecanje njegove kvalitete. Na osnovi detektirane medusobne povezanosti rezultata
suradnickoga rada i povecanja osobnoga uc¢inka, nadalje bi bila vazna ugradnja slicnih
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strategija ucenja u obrazovni proces, s kojima bismo mogli razvijati proces obrazovanja
i omoguciti stjecanje produbljenoga i dugotrajnijega znanja. Peko i suradnici (2006)
tvrde da je suradnicko ucenje samo jedan od mnogih puteva kojima se moze krenuti
u buducnost 8kolstva.

Preporuka je da se u nastavi Matematike suradnic¢ko ucenje primijeni tijekom
nastavne godine viSe puta, naizmjeni¢no i zajedno s drugim metodama i oblicima rada.
Specifi¢nost, karakteristika pojedinih dijelova nastavnih sadrzaja, potvrduje potrebu
primjene razlicitih nastavnih metoda i sredstava, a sati mogu biti raznovrsni i zanimljivi
ako su razli¢itoga karaktera. Treba nastojati da se suradnicko ucenje $to vise koristi
tijekom rada te na taj nacin u¢enje matematike u¢ini ugodnim i privla¢nim dozivljajem,
$to s jedne strane unaprjeduje odgojne uc¢inke nastave Matematike, a takoder pridonosi
i razvijanju individualnih matematickih postignuca.
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