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The present study aims to investigate the effects of intra-family parameters; educative styles and
academic knowledge of parents and their economic condition on teenagers’ personality and behavior.
The present study is a descriptive survey. The statistical sample of the study included 166 teenage
students from Baku, Azerbaijan and 332 of their parents were selected through stratified random
sampling based on the size of the population. The data were collected through Eysenck personality
guestionnaire specifically designed for adolescents and adults along with Baumrind parental authority
guestionnaire. Results from data analysis revealed that there is a significant relationship between
educative styles of parents and adolescent personality types, that is, teenagers’ personality types differ
according to their parents’ parenting styles. Parents with logical parenting styles tend to have children
with more extrovert personalities. The relationship between fathers’ educational level and educational
models of parents is also significant. And, the relationship between mothers’ educational level and
educational models of parents is significant as well. The study failed to find a significant relationship
between personality types in adolescents and their residence; however, the relationship between their
personality types and economic status of the family is significant. Since findings of the present study
approve the relationship between parenting styles of parents and personality types of adolescents, it is
strongly suggested that parents be taught the outcomes of strict and easy going parenting through
educational programs.

Key words: Parenting style, authoritative, authoritarian, personality types.

INTRODUCTION

Family and its structure play a critical role in the formation
of mental health in its members and specifically the
children (Henrich et al., 2012). Dynamic organizational
personality is among all the internal and mental
processes facilitating adaptability of human to his

environment (Schultz translated by Sayid-Mohammadi,
2006: 45). Family is the primary effective context for
personality to be created and to grow (Grusec, 2002;
Smetana, 2011; Steinberg and Silk, 2002; Grusec and
Davidov, 2007). In the triplet organization of culture,
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parents and children, parents act as a bridge covering the
gap between cultural beliefs and assumptions existing in
children's daily life. It is generally accepted that only two
types of information are to be transferred to the future
generations: the genetic data and the cultural information
both of which could be transmitted through parents
(Bornstein, 2006). According to two major approaches,
the interaction between parents and children affects
socialization of children. In the first one, typology is used
to investigate parenting styles and the second one
applies social interaction approach to study the internal
interactions between a parent and the child (Park and
Buriel, 2006).

Families take different approaches in educating their
children. Parenting methods include all relatively stable
methods and models parents have in their relationship
with other members of the family and provide the ground
for mutual interactions (Stevenson and Akister, 2008).

In spite of the roles family has in the formation of
behaviors in children, studies have shown that family
problems are the most important pathological causes for
mental disorders in children. Parenting styles of parents,
their mental disorders, courtship problems, and other
stressful conditions in a family are all among culprits
(Madrigal, 2007). On the other hand, children's
personality traits including his disorders affect families
and parents (McCartney and Philips, 2006).

Several statistical studies have shown that the major
causes of children visiting mental health specialists are
behavioral disorders. Inefficient parenting styles,
unsupportive behavior, poor supervision, and antisocial
behavior from parents are among the most critical
prognosticating factors of behavioral disorders in children
(Cord, 2004).

Accordingly, the present study attempts to consider
theoretical frameworks of personality types and
educational models along with economic and social
factors in the family environment and investigate the
relationship between parenting methods applied by
parents in Baku and personality types authoritative
adolescents. Moreover, the study aims to probe the
relationship between authoritative personality types in
adolescents and their parents’ levels of academic
knowledge and economic status.

THEORETICAL FRAMEWORK

Personality has been investigated from various points of
view. The nature of growth, health, disorders and
personality types are some of these perspectives.
Several theories have been proposed by scholars on
different personalities and based on these theories,
various gauging devices have been suggested (Siasi
cited in Sadeghian and Sheikh, 2011).

The concept of personality type indebts its existence to
the works of prominent Swiss psychologist Carl Jung and

two American women named Catherine Briggs and her
daughter, Isabel Briggs. Jung as a psychoanalyst
following Sigmund Freud concluded that behaviors
seemingly unpredictable could be understood and
identified provided that the bases for mentalities and
approaches of individuals are recognized. While Jung
was working on his discoveries, Catherine Briggs,
astonished by similarites and differences between
human personalities, devised a special system for
determining personality types (Tiger and Tiger, 2004).

Psychologists have studied personalities from different
perspectives. Some like Gordon Alport and Raymond
Cattell have focused on traits and scholars like Freud
have investigated them according to psychoanalysis
principles. Others like Krechmer and William Sheldon
have concentrated on biological aspects; yet, humanistic
aspects were investigated by psychologists like Abraham
Mazlow and Carl Rodgers along with social aspects are
studied by scholars like Eric Erikson. In the 1960s and
1970s, as will be discussed later in this paper, Meyer
Friedman and Ray Rosenman proposed Personality
types A and B (Khenifer et al., 2008).

Humanistic approach with theorists like Abraham
Mazlow and Carl Rogers focus on self and its powers are
humanistic forces leading humans to self-actualization. In
this regard, human values and interests are the first
priorities. This approach dates back to over 2000 years
ago. Alport, Cattell and Eysenek believe that personality
traits are affected by heredity and recent studies have
proven the biological basis for main personality traits. In
the 1980s, various models were introduced based on trait
approach and factor analysis to determine personality
structure. Robert McCrea and Paul Costa advanced the
famous five major domains of Openness to experience,
Conscientiousness, Extraversion, Agreeableness,
Neuroticism in personality and tried to prove the
convergence of different approaches around this theory.
Strong evidences suggest that traits like neuroticism,
psychopathicism and introversion are hereditary traits
according to Eysenek. Personality theorists like Adler,
Hurnay, Frum, Mazlow, Rogers and even Alport and
Cattell believe that the social environment we are living in
affects personality. Erikson stated that social and
historical and social factors influence the formation of
personality (Schultz et al., 2003: 555).

Typology offered by Baumrind is the most common
plan for outlining parenting styles. According to his
typology, parenting is conducted on two basic
dimensions: demandingness and warmth. Combinations
of these two dimensions including high criteria,
obligations of maturity, perfection and control for
demandingness and compassion, reception, support and
sensitivity of parents for warmth present four major
parenting styles. Baumrind, in the first stage of his study,
focused on three authoritative, authoritarian and
indulgent styles. In his later work with Macobi and Martin
(1983), derived the negligent style from the indulgent one



and as a result, the fourth group of negligent parents
were added to the first three styles (cited in Smetana,
2011). Various studies conducted on these three styles
have revealed that they have the potential to increase
negative and positive outcomes in children (Olsen et al.,
cited in Diaz, 2011).

In the present study, theoretical framework will be
presented along with a review over studies conducted in
the field and experts’ views toward the relationship
between parenting styles and personality types. It is a
fact that several studies have been conducted on the role
of parents and their parenting style on personality growth
and behavioral disorders of the children; however, not
many studies have focused their attention on the
relationship between parenting styles and personality
types. This proves the significance this study has.

Background

Davari-Fard and Mami (2015) compared personality traits
and parenting styles of mothers of female primary school
students suffering externalized disorders with mothers of
normal students and concluded that the difference
between personality traits and parenting styles of
mothers of normal students and mothers of children with
externalized disorders is not significant. In other words,
personality traits and parenting styles of mothers of
normal children and mothers of students with
externalized disorders are similar. Personality traits and
parenting styles of mothers are important factors for
children suffering from externalized disorders. Therefore,
this study suggested that both parents of boys and girls
be compared and investigated.

Ekhtiari (2009) concluded that there is a significant
relationship  between authoritarian and indulgent
parenting styles and externalized behavioral disorders;
yet, the relationship between authoritative parenting style
and externalized behavioral disorders was not significant.
Rahmani et al. (2006: 182) conducted a study titled “the
relationship between parenting styles and behavioral
problems of adolescent students of Tabriz” (2003) on 360
students of public schools in Tabriz samples selected
through cluster sampling. It is reported that their parents
had an authoritative style and the students had mild
behavioral problems (39.7 and 39.2% respectively). The
relationship between parenting style and behavioral
problems was significant.

Sohrabi and Hassani (2006: 221) investigated the
effects of parenting styles of parents on social behaviors
of adolescent girls in Tehran and revealed that
authoritarian style of parenting significantly affected
disruption in family, drug abuse and antisocial behavior in
teenage girls. However, parents’ age and number of their
children do not have a significant effect on their antisocial
behavior. This study suggested that authoritative
(democratic) style is the recommended style for
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preventing antisocial behavior in teenagers.

According to studies conducted by Kaming (2005),
children’s continuous exposure to family quarrels and
conflicts induce externalization behaviors. Researchers
believe that stress and internalized behavior cause
introversion and anxiety in girls and make boys
demonstrate aggression or disobedience (Chronis et.al.
2011).

Another study on parenting styles revealed that
authoritative, authoritarian and indulgent parenting styles
can increase or decrease positive or negative outcomes
in children (Olsen, 2001 cited in Diaz, 2011).

A study on primary school children revealed that
children with behavioral disorders had mothers with high
aggression and depression levels, received little or no
social support and used parenting styles of negligence or
punishment (Gimpel and Holland, 2011).

Winslow et al. (2005) demonstrated that the
relationship between authoritarian parenting style and
externalized behavior in boys is significant.

Furnham and Chang (2000) said authoritative parenting
style affects self esteem in individuals. Deci and et.al.
(2001) conducted a study and concluded that basic
psychological needs have a significantly positive effect on
self esteem and negative effect on anxiety.

Karavasilis et al. (2003) found a positive and significant
relationship between authoritative parenting style and
safe attachment; however, indulgent parenting induced
avoidant attachment.

Chen and Goldsmith (1991) and Clopper et al. (1981)
investigated single-child families and found that indulgent
parenting is more popular with them giving the child more
freedom to act and less punishment experience (cited in
Hussainian et al., 1996: 135). Psychology has shed light
on the interesting point that children from authoritative
and securing families have the greatest effects on their
parents (Lewis, 1982).

In the present study, the relationship between parenting
styles and personality types is investigated in teenagers
in Baku. This study probes the effects of interfamily
factors like indulgent, strict and democratic parenting
styles on adolescents’ personality types, their parents’
personality types and parents’ level of education along
with the relationship between adolescents’ personality
types and their residence and their parents’ professional,
economic and social status.

Research hypotheses

1) There is a relationship between parenting styles of
parents and personality types of adolescents.

2) There is a relationship between parenting styles of
parents and fathers’ level of education.

3) There is a relationship between parenting styles of
parents and mothers’ level of education.

4) There is a relationship between adolescents’
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personality types and their residence.
5) There is a relationship between adolescents’
personality types and their families’ level of income.

METHODOLOGY

Since this study aims to investigate the relationship between
indulgent, authoritative, authoritarian and democratic parenting
styles with personality types of adolescents, it is an applied
research from the point of view of purpose. It also is a descriptive
survey study of a correlation nature.

Statistical population of the study included all boys and girls aged
15 to 18 studying in public high schools of Baku. This population
included 2160 students and 1064 of their parents. The statistical
sample of the study included 166 subjects selected through cluster
sampling. This sample answered the 80-question Eysenek
questionnaire on personality types. Their parents were asked to
answer parenting styles 48-question Eysenek short form (adults)
personality test. Parents included 332 subjects. According to
Morgan table and based on the population of Baku, 80 of the
students were boys and the remaining 86 were girls. The parents of
these 166 students formed the 332 parents' group. The data for the
study were collected using three tools.

Parenting styles questionnaire

This adaptation tool is based on Baumrind theory on indulgent,
authoritative and authoritarian parenting styles. This questionnaire
included 30 articles on the most indulgent, 10 articles on
authoritative and the other 10 articles on authoritarian parenting
styles. In this test, fathers and mothers expressed their ideas
individually by checking a scale ranging from zero as completely
disagree to four as completely agree. Adding up the scores gives
three separate scores on the most indulgent, authoritative and
authoritarian parenting styles for each subject (Sina Institute on
Behavioral Studies, Ravan Taj-hiz):

1) 10 expressions related to indulgence scale: 1- 6- 10- 13- 14- 17-
19- 21- 24- 28

2) 10 expressions related to authoritarianism scale: 2- 3- 7- 9- 12-
16- 18- 25- 26- 29

3) 10 expressions related to authoritarianism scale: 4- 5- 8- 11- 15-
20- 22- 23- 27- 30

Reliability and validity

In the present study, the validity of the data collection tool was
determined by content validity and specifically face validity. In this
regard, the validity of the questionnaires was reviewed and
evaluated by five prominent professors of state universities in
Tabriz who were expert in educational sciences, psychology and
social sciences. The questionnaires were used only after they were
approved by experts. The questionnaire was already used in
studies by Esfandiari (1995) and Beinem (2000). Esfandiari
calculated its reliability to be 0.69 for indulgence, 0.77 for
authoritarianism and 0.73 for authoritarianism. Retest method
calculated the reliability for indulgence to be 0.81, authoritarianism
to be 0.85 and authoritarianism of fathers to be 0.92 (Baury, 1991).
He reached the following results for the validity of the questionnaire:
there is a reverse relationship between authoritarianism of father
with indulgence (0.50) and his authoritativeness (0.52). The study

also found a-Cronbach coefficient of the questionnaire to be 0.85.
Since the standard level of this coefficient is 0.7, the questions are
of good reliability. The a-Cronbach coefficient of reliability of the
parenting style questionnaire in relation to authoritarianism was
calculated to be 0.75. Since the standard level of reliability is 0.7,
the questions of this questionnaire had good reliability. The a-
Cronbach reliability coefficient of the questions concerning
authoritativeness was 0.72, which is a good reliability since the
standard level is 0.7.

Short version 48-question Eysenek questionnaire of
personality test for adults to which parents of the students
responded

The first test made by Eysenek in 1953 was the Maudsley
guestionnaire (MMQ). Later on, Maudsley questionnaire on
personality (MPI) had 48 questions (Eysenek, 1959). The next
Eysenek questionnaire (EPI) had 57 questions (Eysenek and
Eysenek, 1964). Eysenek personality questionnaire (EPQ) included
90 questions and finally the revised Eysenek personality
guestionnaire (EPQ- R) had 100 questions (Eysenek et al., 1975).
Due to the length of the questionnaires and tiredness of the
subjects, Eysenek and his colleagues decided to provide a shorter
version of the same questionnaire. The present study uses this
revised version (EPQ-R) for adults. This questionnaire included four
scales of neuroticism, psychoticism, extroversion, introversion and
lies detecting with 12 questions for each scale. In this test, the
validity of questions for men and women was 0.84 and 0.80
respectively. For neuroticism, the validity was 0.88 and 0.84.
Validity of the questions on extroversion was 0.62 and 0.61 and
finally the validity of the questions for lie detecting scale was 0.77
and 0.73.

Reliability and validity

In the present study, the validity of the data collection tool was
determined by content validity and specifically face validity. In this
regard, the validity of the questionnaires was reviewed and
evaluated by five prominent professors of state universities in
Tabriz who were expert in educational sciences, psychology and
social sciences. The questionnaires were used only after they were
approved by experts. According to the findings from the present
study, it could be concluded that reliability coefficient of Eysenek
questionnaire for adults and for the scales of psychotism,
neuroticism, extroversion and lie detection was 0.717 based on a-
Cronbach table and since the standard level is 0.7, the questions of
the questionnaire are of good reliability. The a-Cronbach coefficient
was 0.718 for psychotism scale and since the standard level is 0.7,
the questions concerning that scale are of good reliability. The a-
Cronbach coefficient was 0.71 for neuroticism scale and since the
standard level is 0.7, the questions concerning that scale are of
good reliability. Finally, the a-Cronbach coefficient was 0.72 for
extroversion scale and since the standard level is 0.7, the questions
concerning that scale are of good reliability.

Eysenek personality test for adolescents

Eysenek (1974) conducted an expansive study on personality using
symptoms introduced by psychologists treating 700 neurotic
soldiers. Some of these signs were external data including age, job
and family status and others were clearly identified mental ones.
Two of the factors including neuroticism and extroversion-
introversion were the focus of attention by Eysenek. According to
Eysenek, these two factors are sufficient for basic clarification of



personality (Lee, 1994: 84). These two dimensions are in
concordance with Hippocrates' quartet natures. Eysenek adds a
third dimension to these two major ones and named it psychotic.
Eysenek and Lang (1986) (cited in Parvin, 1995: 15) believe that
they have found numerous evidence on the existence of these
dimensions. This evidence may at the same time prove the
hereditary nature of these dimensions. In 1963, Eysenek and his
wife did some modifications on Maudsley Personality Index and
created a new questionnaire with 48 topics half of which focused on
extroversion, introversion and neuroticism. Results from this study
revealed that personality is of three limits each with an opposite
side:

1) Introversion and extroversion
2) Neuroticism and lack of neuroticism
3) Psychotic and non-psychotic

The Iranian norm Eysenek personality test for adolescents has 80
yes-no questions with no true false or misleading item. Content
validity of a test is usually determined by experts in the field and
depends greatly on referees' views (Bazargan et al., 2000;
Tabtabayi, 1995; Sarookhani, 1998). In order to evaluate the
reliability of the questions factor analysis and a-Cronbach model
were applied. Results revealed that reliability coefficient of Eysenek
questionnaire for adults were 0.812 in case of introversion and
extroversion, neuroticism and lack of neuroticism, psychotic and
non-psychotic scales. Since the standard level for reliability is 0.7,
the questions in this questionnaire are of good reliability.

Research plan and data analysis models

Data in this study were analyzed using SPSS 15 computer
application. In order to predict parenting styles using parents'
education, job, age, social status, economic status, gender, and
residence, the Wilks's lambda distribution test was conducted.
Fathers' authoritarianism was determined through step by step
multiple regression test and using parameters of gender, age,
education and social status.

RESEARCH FINDINGS

51.8% of students in Baku were girls and the remaining
48.2 % were boys. 10.2% of fathers under study were
illiterate, 42.8% had finished primary school education,
30.7% had finished high school and the remaining 16.3%
held university degrees. 28.9% of mothers were illiterate.
45.2% of women had finished primary school education,
22.3% had high school diploma and the remaining 3.6%
of women held university degrees. 24.7% of families were
low-income, 48.8% had average income and 26.5% had
a high income. 16.3% of the families under study were
living in rental houses and the remaining 83.7% had their
own houses. 10.5% of families had indulgent parenting
style, 23.3% were authoritarian and 66.3% were
authoritative in their parenting style. In case of boys,
11.3% of the families were indulgent, 25% were
authoritative and 63.8% were authoritative. In case of
boys and girls, 10.8% of families were indulgent, 24.1%
were authoritarian and the remaining 65.1 were
authoritative in their parenting style. 50% of girls were
extroverts, 18.6% were neurotics and 31.4% were lie
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detectors. Yet, 23.8% boys were extrovert, 16.3% were
neurotic, 10% were psychotic and the remaining 50%
were lie detectors. The dominant personality type in boys
was lie detectors and girls were dominantly extroverts.
17.5% of all adolescents under study were neurotic,
37.3% were extroverts, 4.8% were psychotic and 40.4%
were lie detectors. The face in this distribution is for the
adolescents with extrovert personality types. On the other
hand, 6.6% of parents were lie detectors, 46.6% were
psychotic, 20.5% were extroverts and 26.5% were
neurotic.

Hypothesis 1: There is a relationship between parenting
styles of parents and personality types of adolescents.

According to the data in Table 1, it can be concluded that
the relationship between parenting styles and personality
types in adolescents is significant with X? of 13.02 with
the level of significance of 0.04. The severity of the
relationship according to Cramer V coefficient was 0.198.
Therefore it could be said that adolescents’ personality
types differ according to their parents’ parenting style and
parents with more indulgent parenting style have
extrovert children.

Hypothesis 2: There is a relationship between parenting
styles of parents and fathers’ level of education.

According to the data in Table 2, it can be concluded that
the relationship between parenting styles and dominant
personality types in adolescents is significant with X? of
16.99 with the level of significance of 0.009. The severity
of the relationship according to Cramer V coefficient was
0.226 with the level of significance of 0.009. Therefore, it
could be concluded that there is a significant relationship
between fathers’ level of education and their parenting
style.

Hypothesis 3: There is a relationship between parenting
styles of parents and mothers’ level of education.

According to the data in Table 3, it can be concluded that
the relationship between parenting styles and dominant
personality types in adolescents is significant with X* of
16.85 with the level of significance of 0.01. The severity
of the relationship according to Cramer V coefficient was
0.225 with the level of significance of 0.01. Therefore, it
could be concluded that there is a significant relationship
between mother level of education and their parenting
style.

Hypothesis 4: There is a relationship between
adolescents’ personality types and their residence.

According to the data in Table 4, it can be concluded that
the relationship between place of residence and
personality types in adolescents is not significant with X*
of 1.63 with the level of significance of 0.652. Therefore,
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Table 1. The relationship between parents’ parenting style and adolescents’ personality types (Baku).

Parenting style

. Indulgence Authoritarian Logical Total Significance
Personality type
- Frequency 1 12 16 29 2
N t X°=13.02
euroticism Percentage 5.6 30 14.8 17.5
Extroversion Frequency 8 8 46 62
Percentage 444 20 42.6 37.3
Cramer V= 0.198
. Frequency 1 4 3 8
Psychoti
sychotism Percentage 5.6 10 2.8 4.8
. . Frequency 8 16 43 67
Lie detectin
g Percentage 444 40 39.8 40.4
Level of significance= 0.04
Total Frequency 18 40 108 166
Percentage 100 100 100 100

Table 2. The relationship between fathers’ education and their parenting style (Baku).

thers' level of education literat Primary  High University Total
Parenting style €ral®  school  school degrees ota

X3=16.99

Indulgent Frequency 5 7 4 2 18
9 Percentage 29.4 9.9 7.8 7.4 10.8
o Frequency 5 11 12 12 40
Auth

uthoritarian Percentage 294 15.5 235 44.4 24.1
. Frequency 7 53 35 13 108

Logical
Percentage 41.2 74.6 68.6 48.1 65.1
Total Frequency 17 71 51 27 166
Percentage 100 100 100 100 100

Level of significance= 0.009

Cramer V=10.226

Level of significance= 0.009

Table 3. The relationship between mothers’ education and their parenting style (Baku).

ers' level of education . Primary High University
. llliterate Total
Parenting style school school degrees

X?= 16.854

Indulgent Frequency 10 7 1 0 18
9 Percentage 20.8 9.3 2.7 0 10.8

o Frequency 13 11 13 3 40
Authortarian o, centage 27.1 14.7 35.1 50 24.1
. Frequency 25 57 23 3 108

Logical

Percentage 52.1 76 62.2 50 65.1

Total Frequency 48 75 37 6 166

Percentage 100 100 100 100 100

Level of significance= 0.001

Cramer V= 0.225

Level of significance= 0.01
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Table 4. The relationship between adolescents’ place of residence and their personality type.

Families' residence

. Rental Proprietorship Total X?=1.631
Personality type
- Frequency 7 22 29
N t
euroticism Percentage 25.9 15.8 17.5
. Frequency 9 53 62
Extroversion o reentage 373 38.1 373
. Frequency 1 7 8 .
Psychotism Level of significance= 0.652
4 I Percentage 3.7 5 4.8 v gnif
. . Frequency 10 57 67
Lie detect
e detection Percentage 37 41 40.4
Total Frequency 27 139 166
Percentage 100 100 100
Table 5. The relationship between family income and adolescents’ personality types.
Incom .
_ come Low Average  High Total  X?=71.352
Personality type
- Frequency 12 15 2 29
Neuroticism
uroticts Percentage 29.3 18.5 4.5 17.5
Level of significance= 0.000
Extroversion Frequency 3 22 37 62
Percentage 7.3 27.2 84.1 37.3
. Frequency 3 1 4 8
Psychotism
Percentage 7.3 1.2 9.1 4.8 Cramer V= 0.464
. . Frequency 23 43 1 67
Lie detect
e detection Percentage 56.1 53.1 23 40.4
rotl Frequency a1 81 a4 166 Level of significance= 0.000
Percentage 100 100 100 100

it could be concluded that there
relationship between place of
parenting personality type.

is no significant
residence and their

Hypothesis 5: There is a relationship between
adolescents’ personality types and their families’ level of
income.

According to the data in Table 5, it can be concluded that
the relationship between family income and personality
types in adolescents is significant with X* of 71.35 with
the level of significance of 0.000. The severity of the
relationship is above average according to Cramer V
coefficient was 0.464 with the level of significance of
0.000. Therefore, it could be concluded that there is a

significant relationship between family income and their
adolescents’ personality type. Families with low incomes
have more of neurotic personalities; families with average
income have more of lie detecting personalities and
families with high levels of income are generally
extroverts.

DISCUSSION

The present study aimed to investigate the relationship
between parenting styles of parents and personality types
in adolescents considering environmental components.
Results on the first hypothesis revealed that the
relationship between parental styles and adolescents’
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personality types is significant with X? of 13.02 with the
level of significance of 0.04. Therefore, it could be
concluded that adolescents’ personality types differ
according to their parents’ parental styles, that is, parents
with more authoritative parenting style have more
extrovert children.

The results from this study agree with findings from a
study conducted by Fakhri (1996) who reported that
unlike authoritarian families, authoritative and democratic
families in Iran have more social children. Besides, the
results also confirm Jazayeri (2004) who concluded that
the relationship between democratic parenting style and
personality growth in adolescents is significant. They also
agree with findings from Rahmani et.al. (2006) who found
that the highest percentage of students and adolescents
in Tabriz has reported an authoritative or democratic
parenting style for their parents.

Schultz et al. (2002: 549-559) reported that violent and
punishing parents may suppress extroversion, openness,
complacency and sociability as main characteristics of
sociable and extrovert individuals. On the other hand, the
present study concluded that psychotic parents take
authoritarian parenting style and this concords with
findings of Baldwin (1945) who reported that
authoritarian, and rejecting parents have rebellious,
aggressive and unstable children (cited in Pervin, 1993).
These results also confirm findings of Karen Hornay
(cited in Pervin et al, 1999: 175) concluding that
interpersonal relationships are the axis for healthy or
unhealthy behavior in individuals. In Iran, the findings of
this study agree with findings of Taghavi and Kalantari
(2006) who reported that adolescents with authoritarian
parents are more depressed compared to adolescents
with democratic parents. The results also agree with
findings of Oliver et.al. (2009), Komsi et al. (2008), Olson
et.al. (2005), Usher cited in Zankman and Bonomo
(2004) and Leiyin et al. (2011). They demonstrated that
emotional stability, parental styles leading to loyalty and
parents’ personality type are the factors predicting
personality traits, behaviors and psychological actions of
adolescents.

Results on the second hypothesis revealed that the
relationship between parenting styles and fathers’ level of
education is significant with X? of 16.99 with the level of
significance of 0.009. Therefore, it could be concluded
that there is a significant relationship between parenting
styles and fathers’ level of education. Moreover, results
on the third hypothesis revealed that the relationship
between parenting styles and mothers’ level of education
is significant with X* of 16.85 with the level of significance
of 0.01 and the severity of relationship with Cramer V
coefficient of 0.225 and the level of significance of 0.01.
Therefore, it could be concluded that there is a significant
relationship between parenting styles and mothers’ level
of education.

Thus, it can be concluded that the relationship between
parenting style and fathers’ level of education is

significant. Fathers with higher levels of education had a
more logical view toward parenting compared to illiterate
fathers or the ones with primary school education who
were more authoritarian in their parenting style. These
findings agree with findings of Shokraneh (2006) who
reported less pressure from parents with several children
on their children and have more democratic view toward
parenting them. These findings also confirm the findings
of Jarami (1986), Poor (2001), Salehin and Zadeh (2003)
who reported a significant relationship between parenting
styles and parents’ level of education. In other words, the
higher the level of education, the more democratic
parenting styles are applied and as the level come down,
authoritarian styles are become more popular. The
relationship between parenting styles and mothers’ level
of education in Baku is also significant with X* of 16.58
and the level of significance of 0.01.

As it was discussed earlier, parenting styles and
parents’ level of education are significantly related.
Nevertheless, since reaching higher levels of education
does not necessarily end in better jobs or higher incomes
and some individuals have no proper job in spite of their
high level of education along with illiterate people with
highly paying jobs, attending higher education institutes
does not imply higher self-confidence and social status to
have a motivated lifestyle with little problem with life’s ups
and downs. All of these may end in high resistance
power, better adaptability against crises of life and more
logical and constructive parenting styles. In order to
further elaborate on the significance of education on post-
divorce life, Sarookhani (1997) states that as the level of
education goes higher, the sensitivity toward issues
increases and literacy acts as an informative factor
inducing sympathy to other people and understanding of
their problems. Besides, it could be said that as the level
of education increases, individuals feel more responsible
to act according to their social status and avoid improper
acts (Sarookhani, 1997: 11).

Results on the fourth hypothesis revealed that the
relationship between place of residence and adolescents’
personality type is not significant with X? of 1.63 with the
level of significance of 0.652. Therefore, it could be
concluded that there is no significant relationship
between place of residence and adolescents’ personality
type. Moreover, results on the fifth hypothesis revealed
that the relationship between family income and
adolescents’ personality types is significant with X® of
71.35 with the level of significance of 0.000. Therefore, it
could be concluded that there is a significant relationship
between family income and adolescents’ personality type,
that is, families with lower incomes have more neurotic
adolescents, families with average income levels have
more lie detecting adolescents and families with high
levels of income have more extrovert children.

In this regard, it could be said that financial welfare and
better job opportunities help individual overcome their
problems efficiently and manage all the expenses like



rents, childcare, education costs and health care in a
better way compared to those with lower incomes and
weaker financial welfare. Better financial condition leads
to a better ground for improving personality traits. In low-
income families, the main concern of family is supplying
daily needs and this puts extra pressure on family and
children ending in neglecting social and psychological life
of children. Families with low income may have a warm
environment at home; yet stress is prevalent in these
families and this affects parenting styles and personality
types of children. Another important point worth
mentioning on the significant relationship between family
income and personality types in adolescents is that
higher income reduces concern over petty needs
(according to Mazlow) and the concerns of family move
to growth and improvement of life. However, if families
worry about providing themselves with basic needs of life,
their interactions will be seriously affected and the
possibility for an unpleasant life increases.

Parenting as a family duty plays vital roles in guiding
children’s behavior (Kann and Hanna, 2008). As it was
expected, results revealed that authoritative parenting
style has significant relationship  with  reducing
extroversion problems. This finding agrees with findings
from studies by Berahman (2002), Hammen (2003) and
Ekhtiari (2009). Results also revealed that authoritarian
and indulgent parenting styles have relationship with
increased extroversion problems. This finding confirms
the results reached by Venezilo et al. (2005), Hart (2001),
Ekhtiari (2009) and Moosavi (2008).

Conclusion

The study therefore revealed that families with more
democratic and cooperative parenting styles have the
higher possibility for adaptation with condition and
provision of a better environment for their children. These
parents supervise their children and limit them with
logical requests. Besides, these parents use passionate
behaviors like hugging and kissing of their kids. They
take very moderate behavior in parenting their children
and while expecting obedience from their child; take his
or her ideas into account by taking logical measures
against them. Good levels of responsibility, intimacy,
control and limitation are the elements used by
authoritative parents. These behaviors reduce the
possibility of behavioral disorders in children. In case of
authoritarian parenting style, caring and relationship
decreases and the structure turns into an improper one.
This structure provides an indecent ground for child
growth and induces behaviors with negative labels.
These parents wish everything they say to be accepted
by their children and this reduces the relationships in the
family. These parents use severe punishments to control
their children’s behavior and this causes behavioral
disorders in higher levels. In indulgent parenting style, the
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lowest level of caring and structure is experienced. These
families tend to give more encouragement, passion and
freedom of action along with appropriate levels of
physical and mental expectations from their children.
Children grown up in this way, lack self-confidence and
cannot control their wishes and desires. Lack of
supervision from their parents and parents’ negligence
toward child and their behavior may induce extrovert
behavioral disorders in the child for they have not learned
the necessary life skill.

Suggestions and applications of the results

1) Considering the results from this study it seems as if
authoritative and trust-giving parenting (democratic)
styles are proper styles of parenting children. Teaching
parenting styles by teachers, media and universities are
apparently necessary.

2) Special classes for parents in parent-teacher meeting
must be held in order to let parents get familiar with
proper parenting styles by experts and specialists in
proper times and occasions. This will help parents
consider the ages and conditions of their adolescents and
follow decent parenting styles in their homes.

3) Considering the role of family in the evolution of
personality in children and adolescents, it is suggested
that various TV and Radio programs be made using
expert views and with the help of university professors,
psychologists, sociologists and all those whose ideas
may be of any help.

4) Booklets and brochures with the suggested titles of
“proper personality of children”, “parenting styles” and “
how to behave our children?” must be prepared by
authorities and experts in related fields and be given to
parents to be used in parenting their children.

5) Considering the relationship between parenting styles
and mothers and fathers’ level of education, it is
suggested that parents and especially younger ones
continue their education to university levels and higher
education by education authorities.

6) In the present study, the focus was on 15 to 18 year
olds; it is suggested that further studies concentrate on
sibling roles, their order of birth in the family, and the
number of children in the family be investigated in
children and adolescents of primary and secondary
schools by researchers in the field of personality and
family studies.
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The current study aims to determine science student teachers’ cognitive structure on the concept of
food chain. Qualitative research method was applied in this study. Fallacies detected in the pre-service
teachers’ conceptual structures are believed to result in students’ developing misconceptions in their
future classes and will adversely affect their future teaching performance. The data were collected from
48 science student teachers. A free word association test was used as a data collection instrument. The
data collected were subject to content analysis. Analyzing the science student teachers’ responses to
the concept of food chain on the free word association test, these responses were coded and divided
into categories. Based on the categories, frequency and percentages were provided. The data collected
through the study were divided into 8 categories, which were stated as follows: energy flow- producer,
consumer, decomposer organisms- food chain and food pyramid relationship- ecologic factors- matters
used in energy flow- terms related to vitality-deterioration in food chain- the characteristics of the
population. When the words provided as answers by the science student teachers to the concept of
food chain were analyzed, it was noticed that they had more word connections with energy flow and in
terms of the elements that compose food chain. Moreover, it was determined that they had some
misconceptions about food chain. Similar research can be conducted with different student groups and
for the correction of alternative concepts related to the concept of food chain, Extra biology courses
should be included in undergraduate curriculums.

Key words: Food chain, free word association test, misconception, cognitive structure.

INTRODUCTION

Issues such as how individuals think, remember and
organize information are one of the most important
research areas subject to interest of educational
researchers for many years. Researchers in this field
have attempted to develop various ways to enhance the
cognitive structures of students. The cognitive structure is
a structure based on assumptions and description of the

associations of the concepts in the long-term memory of
students. Cognitive structure research aims to help
teachers to know the schemata of the individual, to
develop teaching strategies suitable for this schemata
and to guide their students for the integration of their past
experiences and newly-acquired information. Thus,
teachers can offer guidance for their students to increase
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their meaningful learning. Knowing the schemata of
students helps teachers not only to develop teaching
strategies but also to conduct research on their students’
conceptual changes (Wandersee et al., 1994). Biology
educators also try to make use of the findings of cognitive
structure research in practice.

Conceptual learning focuses on the structure and
content of the information acquired by students or
qualitative differences of concepts. Thus, students’ prior
knowledge can be learned and correctly structured and
as a result learning can be realized by making meaningful
connections with newly-acquired information (Tsai and
Huang, 2002). Constructivist learning theories emphasize
that learners play an important role in the construction of
knowledge (Harrison and Treagust, 1996). In every day
of their lives, students are in an interaction with the
natural world; they observe the properties of the natural
world and talk about the experiences and ideas of other
people. As a result of their accumulated experiences,
students can make their simple and primitive explanations
more sophisticated or generalize the mental models of
many phenomena involving life, astronomy, light, power
and matter. These are intuitional thoughts or children’s
science (Gilbert et al.,, 1982). This affects students’
teachers in the class because individual experiences are
numerous and diverse. The effect of schemata on
learning varies greatly from student to student. Students’
definitions of scientific phenomena are usually exemplified
by individual and original occurrences (Gilbert, 2007;
Harrison and Treagust, 1996). Mental models are viewed
to be an analog presentation constructed along
individuals’ cognitive functions, a special variety of mental
presentations (Vosniadou, 1994). Mental models are also
viewed to be interpretations of students’ concepts. In the
current study, in order to define students’ understanding,
the term cognitive structure was used.

There are many courses in which students experience
comprehension difficulties and the reasons behind these
difficulties may stem from the student, the teacher, the
family, school conditions, the course, system etc. Biology
course is also one of the courses students find difficult to
understand in terms of its content (Bahar et al., 1999a;
Cimer, 2012; Lazarowitz and Penso, 1992; Seymour and
Longdon, 1991). In fact, though it is expected to be an
interesting course as it involves the examination of living
organisms, students may face some difficulties as they
cannot comprehend the unity at the level of biologic
organization and the course includes some abstract
concepts (Jones and Rua, 2006; Lukin, 2013; Kurt,
2013a). While it was determined that students experience
difficulties particularly in relation to systems, food chain is
also among the topics found to be difficult by students.

One of the reasons lying on the basis of learning
difficulties is students’ not being able to associate the
conceptual structures related to the given topic in their
minds. The cognitive structure is an assumption-based

structure representing the relationships of the concepts in
the long-term memory of a student. At that point,
educators should provide guidance for students to
increase their meaningful learning. In this regard,
knowing the schemata of students helps teachers not
only to develop teaching strategies but also to conduct
research on their students’ conceptual changes (Pines
and West, 1986; Tsai and Huang, 2002); erroneous prior
knowledge always adversely affects learning (CUSE,
1997; Wandersee et al., 1994). In this connection, biology
educators try to make use of the findings of cognitive
structure research in practice. Gilbert et al. (1998a, b)
maintain that explanation of individuals’ cognitive
structures can be difficult and elicitation of individuals’
opinions about key concepts can be of great importance
in this regard. Gilbert and Boulter (1998) state that they
see mental models as unreachable and thus concepts
represent cognitive models and at that point, the
importance of conceptual learning becomes apparent.

Great importance attached to the constructivist learning
approach in instructional environments in recent years
gave rise to different methods and strategies used to
determine conceptual understanding and conceptual
change (Vance et al.,, 1995). Researchers have been
directed to methods used not only to reveal students’
already acquired knowledge but also students’ connections
between concepts, cognitive structures, whether they can
realize meaningful learning by associating their already
acquired knowledge with new information and the extent
to which students understand the similarities between the
information they constructed in their minds and
functioning of the events in the natural world and such
techniques have gained great importance (Bahar, 2003;
Bahar et al., 2006). Free word association test technique
is among the most important measurement tools in this
regard. The most general and the oldest one of these
techniques and also the one employed in the current
study is word association technique. This technique has
been reported to be quite effective in eliciting individuals’
conceptual structures and conceptual changes (Hovardas
and Korfiatis, 2006).

Conceptual structure researches on food chain

Hogan and Fisherkeller (1996) identified the difficulties
experienced by students in the disassociation of the
matter or its connection with photosynthesis in food cycle.
Griffiths and Grant (1985) reported that students hold
alternative concepts in food cycle analysis. The students
defined photosynthesis processes as a component or an
ingredient within the matter's ontological category and
frequently mentioned the terminology-based use of the
matter (Barak et al., 1999). They did not consider the
dynamic nature and flow of the process. Here, ATP has
an important role in photosynthesis processes and is



known as one of the basic end-products. Barak et al.
(1999) reported that the responses given by the high
school students to photosynthesis processes within the
category of matter tend to emphasize the importance of
one of the end-products. Most of the responses were
found to be related to glucose production. They pointed
out that the students hold misconceptions about
photosynthesis, respiration and energy flow in food chain
and they could not transfer their information into the
subject of energy conservation (Barak et al., 1999).

High school students were reported to be unsuccessful
in identifying the relationship between various concepts
related to the subjects of matter cycle and energy flow.
The topic the students found the most difficult to
understand was the relationship between the living and
nonliving worlds. The students’ statements were analyzed
under three categories. At the level of organism, energy
flow and matter cycle can be defined referring to three
main  participants  (producers,  consumers  and
decomposers) and to ecological concepts of food chain.
This is the category of information regarding natural
phenomena. At the level of cell, energy flow and matter
cycle can be involved in the processes of respiration and
photosynthesis that are in the category of mechanical
information and can be defined in terms of matter and
energy existing in the category of physical information
(Barak et al., 1999).

The most important difficulty involved in learning
biology is its covering three dimensions of thinking;
macro, micro and symbolic (Bahar et al., 1999a). In the
cases of energy flow and matter cycle, the difference
between macro and micro is relatively more complex.
Information about natural phenomena is macro in
comparison to mechanic and physical information and
physical information is macro in comparison to mechanic
information and information related to natural phenomena
and mechanic information is micro in comparison to
information about mechanic information and macro at the
same time in comparison to physical information.
Photosynthesis and respiration serve the function of a
bridge between living world and non-living world in terms
of energy flow and matter cycle (Lin and Hu, 2003). The
focus of research is to develop the understanding of
complex subjects and more emphasis is put on the
construction of information on the basis of relationships
within the information. Moreover, it focuses on the
integration, function and process of biological information
(Barak et al., 1999; Hogan and Fisherkeller, 1996; Leach
et al., 1996).

Understanding of connections between biological
systems at macro and micro levels is of great importance
for biological literacy (Bahar et al., 1999a). Students can
not realize that both photosynthesis and respiration are
energy reactions within biological systems. Photosyn-
thesis and vegetative cellular respiration occur
simultaneously within plants through multiple biochemical

Cinar 2899

steps (Lin and Hu, 2003). While categorizing the
specialties and functions of organelles, students may not
consider the relationships between the processes and
may miss the importance of the plant as a function of
independent biological systems within the local eco-
system as well as the global eco-system. Organism is in
an interaction within the eco-system and affects the
global environment. A plant is a system. Moreover, a
plant is nested parts of a system. Every ecological level
has its own features. For instance, green pigmentation
cannot be analyzed at cellular level on its own, but when
combined with the light, it becomes chlorophyll and its
green color becomes apparent.

Photosynthesis and vegetative cellular respiration
occur at more than one ecological level and within more
than one complex system and students overlook actions
occurring continuously and spontaneously at more than
one ecological level (not step by step processes) (Chi,
2001). In Lin and Hu (2003), it was reported that pre-
service classroom teachers experience mental confusions
in defining how cellular respiration happens and photo-
synthesis. It was also determined that photosynthesis is
viewed to be a source of energy and the students used
light energy and food chain as evidence to support their
view. One of the students stated that the sun realizes
photosynthesis. The student also stated that the sun is a
source of energy for plants and plays a productive role in
vegetative food cycle. The participants frequently
identified sun light as the source of energy but they could
not provide its definition at biochemical level in a suitable
context. Though all the reactions were considered at
biochemical level, none of the participants mentioned the
electrons involved in the process. Though they were able
to conceptualize photosynthesis as an energy process,
they found its definitions scientifically incomplete. The
participants defined cellular respiration as an energy
process. The pre-service teachers experienced difficulties
in defining the relationship between food and energy.

As can be seen in the related literature, research
conducted in the field of science education in recent
years has revealed that students have alternative
concepts in many subjects. In this regard, by means of
free word association test technique, students’ conceptual
structure can be determined and alternative concepts can
be solicited. However, in the related literature no study
looking into pre-service science teachers’ conceptual
structures in relation to “food chain” by using free word
association test technique was encountered. Thus, the
findings of the current study employing free word
association test technique are believed to make important
contributions to the literature.

METHODOLOGY

In the current study, a qualitative research method was employed.
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Figure 1. Response paper of P33.

According to Yildinm and Simsek (2000), qualitative research is a
research method aiming to discover individuals’ views of a
phenomenon and to uncover the processes belonging to this view.
In qualitative research, the main purpose is not to reach
generalizable results but rather to present a descriptive and realistic
picture of the issue under investigation (Patton, 2014; Creswell,
2013). In qualitative research, for the reliability and validity of the
research findings, presentation of the data in a detailed and direct
manner is of great importance.

Study group

The participants of the current study conducted in 2014 to 2015
academic year are 48 senior pre-service science teachers attending
the Department of Science Teaching at the Ahmet Kelesoglu
Education Faculty of Necmettin Erbakan University, Turkey. The
participants are in the age group of 20 to 21. The reason for the
selection of these pre-service teachers is that biology courses are
given to students in the department of science education in each
term and it is the science teachers’ responsibility to teach these
biology subjects to students in the second level of elementary
education.

Data collection instruments

In the current study, free word association test was used as a data
collection instrument. By using this test, it was intended to collect

detailed information about the pre-service teachers’ conceptual
structures related to food chain. Information is given about this
measurement tool.

Free word association test

This data collection technique, widely used in the field of science to
collect data (Ad and Demirci, 2012; Aydin and Tasar, 2010; Bahar
et al., 1999b; Daskolia et al., 2006; Ercan et al., 2010; Kdéseoglu
and Bayir, 2011; Nakiboglu, 2008; Ozatli and Bahar, 2010; Timur
and Tasar, 2011; Torkar and Bajd, 2006), has been started to be
employed by some social studies in recent years (Isikh et al., 2011,
Kurt, 20134, b, c; Kurt et al., 2013a, b, c, d).

Free word association test is one of the most widely used
techniques to elicit individuals’ cognitive structures related to certain
concepts and the links between the concepts in this structure; that
is, to analyze the information network and to determine whether the
relationships between the concepts in the long-term memory are
adequate or not (Atasoy, 2004; Bahar and Kiligli, 2001; Bahar and
Ozatli, 2003; Cardellini and Bahar, 2000; Nartgiin, 2006). This
technique is based on the idea of expressing the thoughts coming
to the mind in relation to the stimulating word without any limitation
(Bahar et al., 1999b; Sato and James, 1999). In the present study,
the pre-service teachers were asked the concept of “food chain” to
complete the free word association test. In this test, the concept of
food chain is presented as a stimulator in the following format. In
Figure 1, one example set of data collected through the free word
association technique belonging to the participant K33 is given.



As can be seen in the sample test given in Figure 1, the free word
association test is comprised of two stages. In the first stage; The
participants must express the concepts that are brought to their
minds by the stimulating word within a certain time limit that is 40 s
for the current study (Gussarsky and Gorodetsky, 1990). The pre-
service science teachers were asked to write the first ten words that
come to their minds when they read or hear the term “food chain”
within 40 s. The test is designed in such a way that the students
have to go back to the key concept after writing each related
concept so that they are not affected from the associated concepts
but from the key concept. Thus, the test serves its intended
purpose.

In the second stage; the participants were asked to write
sentences related to the key concept within 20 s and in the data
analysis process, each sentence was separately analyzed because
the response sentence associated with the key concept might be a
product of connation at recall level that does not have a meaningful
relationship with the key concept. Furthermore, as the related
sentence will be more complex and have a more sophisticated
structure than a single response word, whether the sentence is
scientific or whether it includes misconceptions with different
characteristics affects evaluation process.

Analysis of data

To start with data analysis, first the participants’ response papers
were enumerated. The data were analyzed according to content
analysis method. The main purpose of content analysis is to reach
concepts and relationships that can explain the data. For this
purpose, similar data are gathered around certain concepts and
themes and organized and interpreted in such a way as to be
understood by the reader (Yildirrm and Simsek, 2006).

The data collected by means of the free word association
technique were analyzed by using the number of words, the
number of responses and meaningful relationship technique
(Atasoy, 2004). The words connotating the same meaning were
classified under the most frequently repeated words. Many words
regarded to be unrelated to other words and words repeated only
once were not included in the analysis. The words were categorized
by using the meaningful relationship criterion and frequencies of the
words in each category were calculated. A great deal of research
shows that this type of data analysis technique vyields reliable
results (Daskolia et al., 2006; Kostova and Radoynovska, 2008;
Kostova and Radoynovska, 2010). Two important processes were
conducted to establish the validity of the research results: data
coding and analysis processes (how the conceptual category has
been reached) were explained in detail (Hruschka et al., 2004);
excerpts believed to best represent each category were selected
and presented in the findings section (Yildinm and Simsek, 2006).

In order to establish the reliability of the study, the codes and the
relationships related to the codes found by two researchers were
compared to confirm whether the codes given under the conceptual
categories actually represent these conceptual categories. After the
research data were separately coded by two experts in the field of
science, final form of the list of codes and themes was given
considering the opinions of the researcher. The consistency of the
codes used by the researchers separately from each other was
determined by making markings as “agreement” and
“disagreement”. Cases in which the researchers used the same
codes for the students’ opinions were considered to be agreement
and cases in which they used different codes were considered to be
disagreement. In cases in which one of the researchers ran into a
contradiction, coding was performed by seeking the opinion of the
other researcher. The reliability of the data analysis conducted in
this way was calculated by using this formula; (Agreement/
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(Agreement + Disagreement) x 100) (Miles and Huberman, 1994;
Kurt, 2013a, b, c; Kurt et al., 2013a, b, c, d). Inter-rater reliability
was found to be 90%.

On the other hand, in the construction of the model of the
students’ cognitive structures related to food cycle NVivo9 program
was used.

FINDINGS

As a result of the analysis of the pre-service science
teachers’ cognitive structures related to food chain, totally
8 categories of the words were constructed. These
categories and the words involved in each category were
listed. When a word was repeated once, it was excluded
from the evaluation. Thus, a total of 42 words (10.57%)
were not included within the categories. These words are
also not presented in Table 1; yet, at the end of each
category evaluated, they are mentioned in the related
comments section. As a result, the remaining 60 words
were assigned into 8 categories. In Table 1, the
categories and the words in each category are listed.
Totally 397 response words were obtained.

As a result of the collected data, it was observed that
the pre-service teachers put the greatest emphasis on
the concept of “energy flow” in relation to the concept of
food chain; thus, the most prominent category was
determined to be “energy flow” (f=190). In this category,
while most of the participants focus on words such as
“producer”,  “decomposer”,  “consumer”,  “energy”,
“carnivore”, “herbivore”, “omnivore”, some of them
mentioned concepts such as “primary consumer’,
“secondary consumer”, “cycle”, “autotroph”, “prey-hunter”,
“green plants”, “tertiary consumer”, “predator” and “sun
light”. In this category, there are some words not included
in the list of the category as they were only repeated
once; “weight’, “10% law”, “step”, “eating each other”,
“convection” and “chain”. These results show that the
participants created the most connections with the
category of “energy flow” in relation to the concept of food
chain.

In the second category, the participants offered
associations regarding “producer, consumer, decomposer
organisms” (f=98). In this category, most of the
participants used the words such as “plant”’, “weed”,
“snake”, “sheep”, “animal’, “grasshopper”’, “eagle”,
“human” and “lion” and few of the participants focused on
the concepts they could see around such as “worm”,
“‘mouse”, “tenia”, “frog”, “hawk” and “bacteria”. The words
not included in this category as they were only once
written are; “vulture”, “crocodile”, “pigeon”, “cow” and
“rabbit”. These results indicate that the participants’
cognitive structures related to food chain are quite
restricted.

The third category was constructed under the heading
of “food chain and food pyramid relationship” (f=37).
While most of the participants used to concepts of “food
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Table 1. Distribution of science student teachers" cognitive structures about “food chain” by categories.

Categories

Concepts under categories and their
frequencies

Total frequencies of
categories

Energy flow

Producer, consumer, decomposer
organisms

Food chain and food pyramid
relationship

Ecologic factors

Producer (32)
Decomposer (25)
Consumer (21)
Energy (21)
Carnivore (19)
Herbivore (14)
Omnivore (11)
Primary consumer (9)
Secondary consumer (9)
Cycle (7)

Autotroph (6)
Prey-hunter (4)
Green plants (4)
Tertiary consumer (3)
Predator (3)

Sunlight (2)

190

Plant (15)
Weed (12)
Snake (10)
Sheep (9)
Animal (8)
Grasshopper (8)
Eagle (7)
Human (6) 98
Lion (6)

Worm (4)
Mouse (3)
Tenia (3)

Frog (3)

Hawk (2)
Bacteria (2)

Food pyramid (15)

Food (7)

Eating (4)

Microorganism (4)

Parasite (3)

The number of living things (2)
Triangle (2)

37

Ecologic balance (6)

Ecosystem (6)

Soil (5)

Water (4) 37
Ecologic activities (3)

Photosynthesis (3)

Respiration (3)




Table 1. Cont'd
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Continuity (3)

Air (2)
Earth (2)

Waste (2)
Co> (2)
Matters used in energy flow
02 (2)
Protein (2)
Fat (2)

Terms related to vitality

Deterioration in food chain

Living entity (9)
Reproduction (2)

Carbohydrate (2)

12

11

increase in the number of members (4)

Decrease in the number of members (2) 6

The characteristics of population

Total 60 words

Competition (4)
Survival of the population (2) -

397

pyramid”, “food”, “eating” and “microorganism”, relatively
fewer participants mentioned the words; “parasite”, “the
number of living things” and “triangle”. Moreover, the
words not included in this category as they were only
written once are; “commensalism”, “small’, “mass” and
“ordering”. In this regard, it can be argued that the
conceptual validity of the pre-service science teachers’
cognitive structures about “food chain and food pyramid
relationship” is not adequate.

In the fourth category, the participants’ words related to
“ecologic factors” are collected (f=37). In this category,
the participants mentioned concepts such as “ecologic
balance”, “eco-system”, “soil’, “water’, and “ecologic
activities”. The word not included in this category as it
was only written once is “sun”. It is seen that the
participants’ cognitive structures in relation to “ecologic
factors” are quite restricted. In the fifth category, the
participants’ words related to “matters used in energy
flow” are gathered (f=12). In this category, most of the
participants focused on the concepts of “waste”, “CO,",
“carbohydrate”, “oxygen”, “protein” and “fat”. The word
not included in this category as it was only written once is
“nitrogen”.

The sixth category of the words associated with the
concept of food chain by the participants was constructed
under the heading of “terms related to vitality” (f=11). The
words written in association with this theme are “living
entity” and “reproduction”. The words not included in this
category as they were only written once are; “non-living
thing” and “growth”. From the words written by the

participants, it was observed that the participants could
not create connections with other concepts.

The seventh category was constructed under the
heading of “deterioration in food chain” (f=6). In this
regard, the participants used the words “increase in the
number of members” and “decrease in the number of
members”. As the words “harm to the field” and “harm to
human” were written once, they were not included in this
category. The last category was named as ‘“the
characteristics of the population” (f=6). In this category,
the participants focused on the concepts of “competition”
and “survival of the population”. In addition, some excerpts
of the pre-service teachers from their explanations about
food chain are presented under the related themes
together with their analyses below:

The participants’ explanations about the category of
“energy flow”,

“Food chain is the flow of energy among living organisms’
(K27)

“...food chain is the flow of energy occurring as a result of
cycles taking place among producers, consumers and
decomposers” (K28)

9

The participants’ explanations about the category of “food
chain and food pyramid relationship”;

“The order generally represented by consumers,
producers and decomposers in the food pyramid and
ensuring vitality and balance can be called food chain”
(K37)
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“Food chain ensures the natural balance” (K40)

The participants’ explanations about the category of
“ecologic factors”,

“For the eco-system to be in balance, the constituents of
the system must function properly. Therefore, food chain
should function regularly and in a balanced manner”
(K33)

“For the maintenance of the eco-system, food chain
should sustain it existence together with its members”
(K35)

The participants’ explanations about the category of
“deterioration in food chain”,

“...increasing or decreasing population of one of them
may pose a threat to survival. While one species is
proliferating, another one may become extinct” (K33)

When the given excerpts examined, it is seen that the
pre-service teachers did not write sentences for each
category and they wrote more sentences for the category
of “energy flow”. This clearly shows that the prominent
theme is the “flow of energy”. This may indicate that the
pre-service teachers first try to create a conceptual
structure of what food chain is in their minds and they
cannot create links between food chain and food
pyramid. It can be argued that as result of rote learning,
some students could not produce any sentences and
some others could not make meaningful sentences.
Moreover, the findings of the current study revealed that
the pre-service teachers hold some alternative concepts
in relation to food chain. Some sample alternative
concepts stated by the participants in relation to the
category “energy flow” are given below:

“transfer of food from plants to animals like a chain” (K29)

this statement shows that the participant has an alternative
concept because in plants and animals, energy transfer is
out of question. When the words written by this participant
are examined, it is seen that he/she used the word
“‘decomposer” but did not use it an a sentence and holds
an erroneous concept. In this regard, this statement of the
participant is incomplete and wrong. Another participant’s
statement “food chain starts with producers, producers
produce their own food” (K30) shows that he/she has
some missing information because he/she did not mention
consumers and decomposers. Yet another participant’s
statement “t is a cycle” shows that he/she has missing and
erroneous information because though the term “cycle” is
correct, it may mean many things. What are the
constituents of the cycle? He/she did not mention these
constituents. Some sample alternative concepts stated
by the participants in relation to the category “producer,
consumer and decomposer organisms” are given as:

“at the bottom of food chain are there plants and at the top

of it are there animals” (K39)

this statement shows that the participant has missing and
erroneous information because he/she did not mention
decomposer organisms. Some sample alternative
concepts stated by the participants in relation to the
category “food chain and food pyramid relationship” are
given below:

“food chain is like eating” (K35)

this statement is not correct and also no explanation was
written for this sentence. The reason for this analogy
should be explained. Some sample alternative concepts
stated by the participants in relation to the category
“matters used in energy flow” are given below:

‘requirements of life cycle are carbohydrate, protein and
fat...” (K42)

this statement shows that the participant is lacking some
information because they are not only these matters.
There are some other matters very important for living
entities. By evaluating the data of the current study, a
model related to the pre-service science teachers’
cognitive structures of food chain was constructed (Model
1). As can be seen in the model, the pre-service science
teachers’ conceptual structures regarding food chain
emerged in association with 8 categories.

DISCUSSION

The current study was designed to identify the pre-
service science teachers’ cognitive structures related to
food chain by determining their conceptual constructs. As
the pre-service science teachers’ conceptual constructs
related to the concept of food chain are of great
importance for the construction of science-related
concepts, the results of the current study are believed to
make important contributions to literature.

In the literature, it has been reported that students are
unsuccessful in relating to what they have learned from
different disciplines of science to their lives and unable to
comprehend the relationships between what is scientific
and what is not (Enginar et al., 2002; Ozmen, 2003;
Palmer, 1999; Tasdemir and Demirbas, 2010; Yigit et al.,
2002) and that pre-service science teachers included
positive and negative associations in their response
words related to food chain. In this regard, the words
produced by the pre-service science teachers reflect their
academic concepts, their relating these concepts to daily
life and their explaining academic concepts with the
terms of daily speech etc. What is more important here?

Correct construction of an academic concept or
academically correct expression of it?
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Model 1. Cognitive structures science student teachers’ about food chain.

In the current study, the words elicited by means of the
free word association test were gathered under 8
categories. These are; “energy flow”, “producer, consumer
and decomposer organisms”, “food chain and food
pyramid relationship”, “ecologic factors”, “matters used in
energy flow”, “terms related to vitality”, “deterioration in
food chain” and “characteristics of the population”.

In light of the results obtained within the themes
constructed, it can be argued that the pre-service science
teachers most strongly associated the word of “food
chain” with “energy flow”. Thus, it cannot be maintained
that the pre-service science teachers’ cognitive structures
related to food chain have a scientific conceptual validity
because of their statements related to food chain such as
“transfer of food from plants to animals like a chain’
(K29;40); such statements show that they have alternative
concepts. Griffiths and Grant (1985) reported that the
students have alternative concepts in the analysis of food

9

chain. Hogan and Fisherkeller (1996) detected the
difficulties experienced by the students in the dissociation
of the matter or relating it to photosynthesis in food chain.
They pointed out that the students have some
misconceptions about photosynthesis, respiration and
energy flow in food chain and they could not transfer their
information into the subject of energy conservation
(Barak et al., 1999).

It was also reported that high school senior students
are unsuccessful in identifying the relationships between
various concepts related to the topics of matter cycle and
energy flow. The topic the students found the most
difficult to understand was the relationship between the
living and nonliving worlds. Photosynthesis and
respiration serve the function of a bridge between living
and non-living worlds in terms of energy and matter cycle
(Lin and Hu, 2003).

In the current study, it was determined that the pre-
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service science teachers could not make sense of
photosynthesis and sun light within the context of food
chain process. It was also determined that the participants
could not relate these concepts with these words and
could not make meaningful sentences. Lin and Hu (2003)
found that photosynthesis is viewed to be a source of
energy and the students used light energy and food chain
as evidence to support their view. One of the students
stated that the sun realizes photosynthesis. The student
also stated that the sun is a source of energy for plants
and plays a productive role in vegetative food cycle. The
participants frequently identified sun light as the source of
energy but they could not provide its definition at
biochemical level in a suitable context. In the current
study, they did not view sun light as a source of energy
and did not use it in a suitable context.

The measurement tool revealed the inadequacy of the
pre-service science teachers’ information about the
categories of “ecological factors”, “terms related to living
organisms’, “deterioration in food chain” and
“characteristics of the population”. The participants were
not able to write sentences in relation to these categories.
The relationships of the response words with these
categories were found to inadequate. Thus, it can be
argued that the participants have missing information.
There are many reasons for not being able to construct
conceptual structures and one of them is the existence of
many similar wrong definitions in text books and this
makes the understanding of the concepts difficult and
leads to confusion.

In this regard, teacher education programs should
promote the conceptual development of pre-service
teachers, help them to develop their professional
competencies and impart the required qualifications to
them so that they can detect their students’ learning
difficulties during their professional career (Yip, 1998).
Given that even when they are given the necessary
training, students may have great difficulties in changing
the internalized erroneous concepts, it becomes clear
that this is process that should be taken seriously.

Conclusion

Attaching importance to concept teaching and conceptual
learning at every level of schooling and organization of
the required educational-instructional activities for this
purpose are of great importance for meaningful learning
to occur. On the other hand, through the provision of
training about how to use cognitive strategies accurately,
pre-service science teachers can learn the concepts
successfully, and thus their cognitive structures of the
concepts can be rendered permanent and accurate.
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