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The aim of this study is to examine secondary school students' desire to pursue a

differences, and to examine how variables related to students' socioeconomic
status, motivation and performance predict the desire of female and male students
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to pursue a career in science and mathematics. The number of books, study Published online: 07.03.2022

environment at home and parents’ educational levels were analyzed as SES
variables. While motivational variables were students’ self-efficacy and task value
beliefs, performance related variables were their achievement and engagement.
The data of the eighth-grade students from Trends in International Mathematics
and Science Study (TIMSS) 2011 and 2015 were analyzed. To investigate the year
differences of girls’ and boys’ career aspirations in science and mathematics,
Chi-Square test was performed. In addition, logistic regression analysis was
conducted to investigate the relation between students’ SES, motivation,
performance and career aspirations for 2011 and 2015 data separately. The
results have indicated that students’ motivation was the strongest and the most
common predictor of career aspirations in science and mathematics for boys and
girls.

Keywords: career aspirations, science, mathematics, TIMSS

Introduction

Nowadays, technological revolution is growing more rapidly than ever and has affected
many aspects of life and changed the needs of the world. One of the results of this major
shift is the increasing need for people employed in STEM fields (science, technology,
engineering, and mathematics) for countries. (Briggs, 2017; OECD, 2013; That et al.,
2012). Hence, nations have started to revise their educational system in order to raise the
coming generation in a much more innovative way and started to direct them towards
pursuing a STEM-related career (Lederman, 2008). Females are an underrepresented
group in STEM-related careers (e.g., Xie & Shauman, 2004). For example, in Turkey,
while there are 64% males in STEM-related occupations, there are only about 36%
females working in a STEM field (Turkish Industry and Business Association, 2014).
Actually, the reason for this gender gap in STEM careers is not because of achievement;
recent relevant research suggests that girls have started to obtain higher grades than
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4 Nurcan Kahraman

boys (e.g., Bursal, 2013). Moreover, regarding course attendance, there is no significant
difference between them (National Science Board, 2014). Wang and Degol (2013)
suggest that the underlining reason for girls’ and boys’ selection of a STEM career
might be linked to their motivational beliefs such as self-efficacy and task value.
Besides investigating the relations among motivation, career aspirations, performance,
and contextual factors by considering gender differences is important and may help
researchers to understand underlying factors of career aspirations and may be helpful to
encourage girls toward STEM fields (Wang, 2012).

Encouraging people to prefer STEM-elated careers at young ages is critical
based on the social and psychological researchers’ studies (e.g., Davenport et al., 2021);
in addition, it is widely known that people shape their occupational decisions during the
adolescence years (Bandura et al., 2001). Moreover, relevant researchers suggest that
entering in a STEM pathway starts in childhood and adolescence (Wang & Degol,
2013). Consistently, prior research about STEM careers underlines the importance of
secondary school times for career inspiration since it has significant impact on a career
decision for upcoming years (Gibbons & Borders, 2010; Jackson et al., 2011). For
instance, Sadler and his colleagues (2012) suggest that students’ career interest before
beginning high school is an important predictor of their career interest in the later stages
of high school. Besides, 7th to 9th years is seen as a key period to develop STEM career
interest and motivation (Simpkins et al., 2006). Thus, this study aims to investigate the
underlying reasons for middle school students’ career aspirations in science and
mathematics considering gender differences.

Theoretical Framework

To explain people’s achievement-related behaviors, expectancy-value theory presents a
comprehensive framework about the contextual and psychological factors that underline
individuals’ performance and career aspirations (Wigfield & Eccles, 2000). According
to this theory, if students believe they can accomplish the task (expectation of success)
and consider it valuable (task value), they tend to make achievement-related choices,
such as career achievements. Along with it, the theory also suggests that students’ social
contexts such as the school context or house-life context are also important factors to
understand individual differences in career aspirations (e.g., Eccles et al., 1997; Eccles,
2007). The theoretical framework of the career choices according to expectancy-value
theory is presented in Figure 1. To emphasize, expectancy-value theory analyzes
students’ academic success, their achievement-related choices and aspirations, including
the pursuit of a career, within a wide range (Eccles, 2005). The theory builds on many
aspects, such as sociocultural, biological, contextual, psychological and achievement
performance factors (Wang & Degol, 2013). In the current study, middle school
students’ career aspirations were investigated by considering sociocultural,
psychological and performance factors of expectancy-value theory.

Bogazici University Journal of Education Vol. 39-1 (1)
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Figure 1

The Theoretical Framework of the Career Choices According to Expectancy-value

Theory from Eccles (2009)
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Links Between the Socio-economic Status of Family and Career Interest

Expectancy-value theory underlines the importance of students’ social environment
such as peers, and family context which can lead students to engage in different
educational experiences which affect their career aspirations in STEM (Wang, 2012).
For instance, students that come from lower socio-economic status (SES) families are
generally seen as disadvantaged in terms of accessing higher education compared to
their peers coming from higher SES families (Flores, 2007). Concerning having STEM-
related occupations, one of the underrepresented groups is low SES students (Shaw &
Barbuti, 2010). For instance, Leslie et al. (1998) found that parents’ education level and
income affect students’ career choice. Actually, SES of students has been one of the
main interests of educational researchers for some time. For example, there are studies
that investigate the effects of SES on different outcomes such as students’ achievement
(e.g., Gustafsson et al., 2013) or on motivation (e.g., Tucker-Drob & Harden, 2012). On
the other hand, Niu (2017) suggests that although socioeconomic status of family and
STEM enrollment is an inequality dimension, it does not get the attention that it
deserves. Hence, in the current study, SES was also considered while investigating
middle school students’ career aspirations in science and mathematics.
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Links Between Motivational Beliefs and Career Interest

Expectancy-value theory suggests that students’ expectancy and task value beliefs
directly affect students’ performance related behaviors, achievement related choices,
and career aspirations (Wigfield & Eccles, 2000). Task value refers to the answer to the
question “Why should I do this task?”. In other words, students' task value beliefs are
their reasons to engage in a task (Eccles & Wigfield, 2002). Eccles and her colleagues
(1983) investigate students’ task value beliefs in four components: utility value, intrinsic
value, attainment value, and cost. Utility value is concerned with how the task is
beneficial for students’ personal goals. Intrinsic value means how much students like or
enjoy doing the task. Thirdly, attainment value refers to the importance of the relation
between the task and students’ identity and ideals. The last component of task value,
cost, is concerned with the various costs of the task such as economic, social, or
psychological costs. (Eccles, 2009; Wigfield & Eccles, 2002). The other motivational
component of expectancy-value theory is expectancy for success which refers to the
students’ beliefs about their performance for upcoming tasks (Eccles et al., 1983;
Wigfield & Eccles, 2002). Wigfield and Eccles (2002) proclaim that expectancy success
is different from outcome expectations. Besides, it is a bit similar to Bandura’s self-
efficacy beliefs. Based on this suggestion and the conceptuality of TIMSS data in the
present study, students’ self-efficacy beliefs were analyzed to represent students’
expectancy beliefs. Self-efficacy can be defined as an individual's judgments of his/her
capacity towards accomplishing the task successfully. In a simpler manner, the answer
of “Can I do this task?” refers to individuals’ self-efficacy beliefs (Bandura, 1977,
Pintrich & Schunk, 2002; Zimmerman, 2000).

According to the theory, students’ motivational beliefs play a prominent role
on students’ achievement-related behaviors and their career aspirations (Eccles et al.,
1983). For instance, Riegle-Crumb et al. (2011) investigated how the self-concept,
intrinsic value and achievement predict science/mathematics career aspirations.
According to the results, intrinsic value was the most accurate predictor amongst the
variables listed. Additionally, in a longitudinal study, Lauermann et al. (2017)
investigated the predictive role of motivational beliefs in explaining attaining a
mathematics career. They collected the data in four different periods of time: in
elementary school years, in high school years (grade 9 and grade 12) and in adulthood.
The results confirmed that adolescents’ motivational beliefs were the strongest predictor
of their adulthood mathematics-related careers. In a recent study, Ahmed and Mudrey
(2019) investigated the relation between motivational beliefs and STEM career
aspiration. They handled the topics of intrinsic value, utility value and self-concept as
motivational beliefs. Results suggest that students’ motivation, especially their task
value beliefs, are important predictors of their career aspiration in STEM. Briefly, the
relevant research confirmed that students who think they have the ability to achieve
science or mathematics, and those who enjoy learning them and think that science or
mathematics will be useful for their lives, tend to choose a career in science or
mathematics.

Bogazici University Journal of Education Vol. 39-1 (1)
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Links Between Achievement, Engagement and Career Interest

Students’ achievement also has an important effect on their career aspirations.
Expectancy-value theory also includes this dimension in the framework and suggests
that students’ competencies affect their achievement-related choices such as their career
choice (Eccles, 2009; Wang et al., 2015). To set an example to the link between
achievement and career aspiration, Watson et al. (2002) investigated adolescents’ career
aspirations and suggested that high-achieving female students are more likely to choose
prestigious occupations than their lower-achieving peers. Furthermore, students’
interactions with learning activities are indicators of their engagement. These
interactions can be either observable or unobservable (Deci & Ryan, 2000). According
to Fredricks et al. (2004) engagement is a multidimensional structure. The first domain
of this structure is behavioral engagement, and it can be defined as students’
participation in school activities. Performing the given task or course enrollment can be
given as examples of behavioral engagement. The second domain, emotional
engagement, is related to students’ positive or negative feelings about the class. Thirdly,
cognitive engagement refers to students” mental efforts for learning. A relevant research
study suggests that students’ engagement has a significant influence on students’ career
aspirations (Durik et al., 2006). The connection between career development and school
engagement is a bit controversial while some of the studies suggest that engaging in
learning activities related to science or mathematics will influence career choices
(Maltese & Tai, 2010; Wang & Degol, 2014). On the contrary some of them suggest
that school engagement does not affect students’ career development; however,
students’ career aspirations have an effect on their school engagement (Kenny et al.,
2006).

Turkish Educational Context

International assessments like TIMSS provide opportunity to the participating countries
to analyze results, compare them with other countries’ performance and monitor their
educational policy (Fischman et al., 2019). Turkey started to participate in TIMSS in
1999 and both the government and educational researchers are x interested in the results
of this international test. For instance, achievement in science or mathematics (Uzun et
al., 2010), motivation towards science or mathematics (e.g., Dogan & Barig, 2010) and
the school or teacher variables (e.g., Atar, 2014) are some of the issues that were
analyzed with TIMSS data from Turkish researchers. However, according to the
author’s knowledge students’ career aspirations are not much analyzed by Turkish
researchers from TIMSS perspective.

In 2011, primary schools consisted of two levels: lower primary (grade 1 to 5), and
upper primary (grade 6 to 8). Students took proficiency examinations in each grade of
upper primary levels. According to the average score of three proficiency examinations,
students were able to choose a high school. They could enter a regular high school,
science high school or different types of vocational high schools. Science high schools
were one of the most popular schools because students who graduate from these kinds
of schools were more likely to enter STEM-related programs than their peers who
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graduate from a regular high school (Argon & Soysal, 2012). There was an educational
reform in 2012 in Turkey, which constituted three new levels: primary school (grade 1
to 4), middle school (grade 5 to 8) and high school (grade 9 to 12). The proficiency
examinations were repealed at grade 6 and grade 7. Students took proficiency
examinations in grade 8 two times in the first and second semester (Ozturk & Aksoy,
2014). Similar to the previous system, there were different types of high schools and the
average score of two proficiency examinations were used as the transition score to enter
a high school. Besides, one of the other revisions was done in science curriculum and
science-related career introductions had started to take a part of the science programs
(MoNE, 2013). Hence, there is a possibility that middle school students of 2015 might
have knowledge about science-related occupations more than age-mates of 2011.

Research Questions and Proposed Model

In the light of the aforementioned research, this study aims to investigate i) girls’ and
boys’ career aspirations in science and mathematics in 2011 and 2015, ii) trends in the
prediction of girls’ and boys’ career aspirations in science, and iii) trends in prediction
of girls’ and boys’ career aspirations in mathematics. To reach these aims, the following
research questions herewith were examined:

e Are there any significant differences between girls’ and boys’ career
aspirations in science/ mathematics between 2011 and 2015?

e How do the combination of SES, science motivation and science performance
predict the likelihood of Turkish middle school students’ science career
aspirations for girls in 2011 and in 2015?

e How do the combination of SES, science motivation and science performance
predict the likelihood of Turkish middle school students’ science career
aspirations for boys in 2011 and in 2015?

e How do the combination of SES, mathematics motivation and mathematics
performance predict the likelihood of Turkish middle school students’
mathematics career aspirations in science for girls in 2011 and in 2015?

e How do the combination of SES, mathematics motivation and mathematics
performance predict the likelihood of Turkish middle school students’
mathematics career aspirations in science for boys in 2011 and in 2015?

To address all the research questions except the first one a prediction model was
proposed as presented in Figure 2. Moreover, the model was tested based on gender and
years for mathematics and science separately. In the light of the expectancy-value model
of motivated behavioral choice, students’ task value and self-efficacy beliefs were
analyzed as their motivational beliefs. Besides, achievement and engagement were
analyzed as their performance related behaviors. Furthermore, socio-economic status,

Bogazici University Journal of Education Vol. 39-1 (1)
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one of the indicators of social context, was also considered while investigating students’
science and mathematics related career aspirations.

Figure 2

Prediction Model for Science/Mathematics Career Aspiration

Socio-economic status

Science/Math efficacy

Motivational variables

Science/Math utility Science/Math
value Career Aspiration

\

Science/Math intrinsic
value

Science/Math
performance related achievement
variables
Science/Math
engagement

Method
Design of the Study

This study aims to investigate middle school girls’ and boys’ career aspirations in
science and mathematics via using TIMSS 2011 and 2015 data. The combination of
correlational and causal-comparative research design was used to investigate the
relationship among students’ SES, motivation, performance, and career aspirations and
to compare different groups. This research type is used to investigate the differences
between groups which already exist without any manipulation (Frankel & Wallen,
2006).

Sample

A two-stage stratified cluster sampling was used to determine the sample of TIMSS.
Countries determine stratification variables to select representable samples. For
example, Turkey determines geographical region as a stratification variable. In the
second stage, schools are sorted by stratification variables. Then the participating
schools are selected by systematic sampling method (Joncas & Foy, 2012). 6928 eighth
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grade, middle school students participated in TIMSS 2011. There were 3414 (49.3%)
girls and 3511 (50.7%) boys in the sample. 56.3% of participants reported that there are
between 1-25 books at their homes. In 16.2% of participants’ homes, there are more
than 100 books. 32.5% of them have neither their own room nor an internet connection
at their homes. Regarding TIMSS 2015, 6079 eighth-grade students participated in the
study. 48.2% of them were girls and 51.4% of them were boys. While 51.3% of them
have 1-25 books, 18.2% of them have more than 100 books at their homes. Besides this,
20.4 % of them are students without an internet connection and with no individual
rooms. The demographic description of samples presented in Table 1.

Table 1

Demographic Profiles of Students

Girls Boys Girls Boys
frequency (%)  frequency (%)  frequency (%)  frequency (%)

Number of books at home
0-10 books 554 (16.9) 747 (22.1) 390 (13.3) 589 (18.8)
1- 25 books 1283 (37.2) 1291 (36.7) 1032 (35.1) 1082 (34.5)
26-100 books 978 (27.8) 917 (25.4) 900 (30.6) 935 (29.8)
101- 200 books 359 (10.7) 332(9.7) 342 (11.6) 280 (8.9)
+ 200 books 226 (7.3) 204 (6.1) 258 (8.8) 217 (6.9)
Home study support
Neither own room nor internet

. 1079 (31.6) 1153 (32.8) 584 (19.8) 642 (20.5)
connection
Either own room or internet

. 1232 (36.1) 1281 (36.5) 1072(36.4) 1185 (37.8)
connection
Both own room and internet

. 1086 (31.8) 1046 (29.8) 1259 (42.8) 1259 (40.1)
connection
Highest education level of parents
University or higher 235 (6.9) 263 (7.5) 358 (12.2) 394 (12.6)
Post-secondary but not university 151 (4.4) 163 (4.6) 156 (5.3) 165 (5.3)
Upper secondary 823 (24.1) 759 (21.6) 789 (26.8) 880 (28.1)
Lower secondary 480 (14.1) 497 (14.1) 892 (30.3) 897 (28.6)
Some primary, lower secondary or

1656 (48.5) 1659 (47.2) 654 (22.2) 612 (19.5)

no school
SES category
Low SES 1827 (53.5) 1955 (55.6) 1146 (38.9) 1228 (39.2)
Middle SES 1459 (42.7) 1423 (40.5) 1577 (53.6) 1721 (54.9)
High SES 126 (3.7) 125 (3.6) 206 (7) 162 (5.2)

Bogazici University Journal of Education
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Measures
Career Aspirations in Science and Mathematics

In TIMSS, students were asked how much they agree with the statement: “I would like a
job involved with using science.” Same question was asked for mathematics, in the
same exact format. Since there are some studies that use similar questions to assess
students’ career aspirations (e.g., Farmer & Chung, 1995; Riegle-Crumb et al., 2011,
Watts et al., 2015), it was also analyzed as a single item, career aspiration measure in
the present study. There were four possible answer choices: 1 “agree a lot”, 2 “agree a
little”, 3 “disagree a little” and 4 “disagree a lot”. Since the purpose of the present study
is to investigate students who have a strong aspiration for a career in science and
mathematics, “agree a lot” was coded as 1, and the other answers were coded as 0
(Riegle-Crumb et al., 2011). As a result, two dummy variables were obtained from the
data.

Socioeconomic Status

In TIMSS, students were asked about the number of books they have at their home, their
parents’ education level and their home study support amounts. The question about the
book quantity had five answer choices: 0-10 books, 11-25 books, 26-100 books, 101-
200 books and more than +200 books. Additionally, along with the home study support
question students were asked if they have their own room and have internet connection.
TIMSS created a continuous variable labelled “home educational resources” with these
three questions, since these questions are the common indicators of socioeconomic
status in the relevant literature (Buchmann, 2002). This variable was treated as
socioeconomic status in the present study.

Engagement and Motivational Beliefs

Within the scope of TIMSS, students’ engagement and motivational beliefs about
science/mathematics were investigated with four-point Likert scales ranging from 1
(disagree a lot) to 4 (agree a lot).

Self-efficacy. Students’ judgements about their capacity to do a task refers to
their self-efficacy beliefs (Pintrich & Schunk, 2002). In TIMSS, there is a sub-scale
labelled student confidence in science/mathematics. However, Evans (2015) argues that
relevant TIMSS items are better to assess students’ self-efficacy beliefs rather than their
self-confidence according to the definition of these terms. Although self-efficacy and
confidence have similarities, Bandura (1977) underlines that they are not the same
variables. Moreover, he underlines that self-confidence concerns students’ overall
feelings; it is not domain specific. Supporting this idea, there are some studies which
handle self-confidence scale as self-efficacy (Hwang & Ham, 2021). Hence, in the
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present study, these items are considered as students’ self-efficacy beliefs. There were
nine items such as “T usually do well in science/mathematics”. The reliability coefficient
of Cronbach's alpha was calculated .87 for the mathematics with both 2011 and 2015
data and for science with 2011 data. Besides that, the reliability coefficient was .84 for
the science with 2015 data.

Intrinsic Value. It concerns students’ enjoyment of the task (Eccles et al.,
1983). TIMSS assesses students’ liking or enjoying x learning science with 7 items in
2011, and with 9 items in 2015. Regarding mathematics, there are 6 factors in 2011 and
9 items in 2015 in liking mathematics scale. To keep consistency only common items
were used. Hence there were six items such as “I enjoy learning science/mathematics”.
The reliability coefficient of Cronbach's alpha was calculated .83 for the mathematics
with 2011 data and .92 with 2015 data. Regarding science, the coefficient was .81 for
2011 and .87 for 2015.

Utility Value. Students’ perceptions about usefulness of the task refers to their
utility value beliefs (Eccles et al., 1983). There are 5 items to assess students’ utility
value in science in TIMSS 2011 data, and 8 items in 2015 data. Parallel questions were
asked for students’ mathematics value. The example item from this scale is “I think
learning science/mathematics will help me in my daily life” The reliability coefficient of
Cronbach's alpha was calculated .73 for the mathematics with 2011 data and .86 with
2015 data. Regarding science, the coefficient was .79 for 2011 and .89 for 2015.

Engagement. Behavioral engagement refers to students’ participation in
learning activities in the class Fredricks et al. (2004). TIMSS assesses students’
engagement with five items in 2011 and with 10 items in 2015 in science and
mathematics separately. Additionally, students were asked to answer the following
question: “How much do you agree with these statements about your
science/mathematics lessons?” The example item from this scale is “I am interested in
what teachers say.” The reliability coefficient of Cronbach's alpha was calculated .60 for
the mathematics scale.

Data Analysis Procedure

In the TIMSS web site the data for 2011
(https:/timssandpirls.bc.edu/timss2011/international-database.html) and 2015
(https:/timssandpirls.bc.edu/timss2015/international-database/) were presented and
open for researchers. To create the data for Turkish students, International Database
(IDB) analyzer version 4.0 was used. It was developed by the IEA Data Processing and
Research Center for the Evaluation of Educational Achievement (IEA) to analyze large-
scale survey data, and considers sampling weights (IEA, 2013). To work data from
different years, two data sets were merged via SPSS (IEA, 2016). Moreover, some of
the sub-scales include additional items in 2015 data. Since inputs can affect the
regression (Gelman, 2008), all the variables are transformed to z-scores before
conducting analyses. After the transformation, none of the correlations was changed.

Bogazici University Journal of Education Vol. 39-1 (1)
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For the first research question, to compare students’ career aspirations
regarding years, the Chi-Square test was performed via SPSS 26 with a complex sample
module. Chi-Square test has two main assumptions: variables should be ordinal or
nominal and independent so that there was no violation of assumptions. For the other
research questions, to predict students’ career aspirations, logistic regression analyses
were conducted via IDB analyzer. Before performing analyses, assumptions were
checked. Firstly, Box-Tidwell test was conducted to check whether the relationships
between independent variables and the logic were linear. The interaction of the SES
variable was significant, which violates the assumption. However, with large samples
this violation is not very concerning (Wuensch, 2012). Moreover, there was no
correlation coefficient above .80 among variables, so there was no violation for
multicollinearity assumption. Besides, preliminary analyses show that none of the
variables has missing value more than 3%, missing data analyses were not conducted.
(Tabachnick & Fidell, 2013).

Results
Descriptive Statistics

To investigate middle school students’ profile in 2011 and in 2015, descriptive analyses
were conducted.

Career Aspiration in Science and Mathematics
Turkish adolescents’ career aspirations in science were approximately 30% in 2011, and

40% in 2015. In addition to that, career aspirations in mathematics were approximately
23% in 2011, and 27% in 2015. Frequencies of these variables are presented in Table 2.

Table 2

Descriptive Results for Career Aspiration in Science and Math

2011 2015
Girls Boys Girls Boys

frequency (%) frequency (%) frequency (%) frequency (%)

want science
career

want math
career

973 (28.3) 1113 (32.1) 1186 (41) 1237 (39.7)

665 (19.4) 935 (27) 681 (23) 948 (30.6)
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Students’ Engagement and Motivation Toward Science and Mathematics

Descriptive statistics were used to investigate students’ engagement and motivation
profiles. According to the results, the profiles of the students indicated that girls tend to
engage in science and mathematics at higher rates. Besides, they find science and
mathematics valuable and have positive evaluations about their ability to succeed in
them. On the other hand, there were no practical significant differences between girls
and boys regarding engagement and motivation. Besides, descriptive results of these
variables are summarized in Table 3.

Table 3

Descriptive Results for Engagement and Motivational Variables

2011 2015
Girls Boys Girls Boys
Estimate estimate estimate estimate

(SE) (SE) (SE) (SE)
Motivational Variables
Math self-efficacy -.007 (.019) .046 (.018) -.039 (.022) .026 (.013)
Science self-efficacy .037 (.019) -.010 (.018) .094 (.021) -.023 (.014)
Math intrinsic value .034 (.018) -.023 (.017) .019 (.020) -.007 (.018)
Science intrinsic value .099 (.018) -.082 (.018) .130 (.019) -.045 (.014)
Math utility value 045 (.017)  -.059 (.018) 075(.019)  -.047 (.014)
Science utility value .071(.017) -.054 (.018) .105 (.018) -.037 (.014)
Performance-related Variables
Engagement in math 132 (.018) -.103 (.018) .099 (.018) -.021 (.014)
Engagement in science .114 (.018) -.100 (.018) 147 (.017) -.048 (.014)
Math achievement .074 (.019) -.003 (.019) .064 (.020) .004 (.014)
Science achievement .118 (.018) -.037 (.019) .161 (.018) -.034 (.014)

Science and Mathematics Achievement

TIMSS assesses students’ performance with a scale range 0-1000, although students’
performances generally vary from 300 to 700. Turkish students increased their science
scores significantly from 2011 (mean = 483) to 2015 (mean = 493). However, the effect
size value (d = .01) implies that it is too small to consider (Cohen, 1988). Regarding
mathematics achievement, there was no significant difference between 2011
(mean =452) and 2015 (mean =458). To emphasize, in all comparisons across
disciplines and years, there is no practical significance between groups. The estimation
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and standard errors of the standardized scores for students' achievements in science and
mathematics were also presented in Table 3.

Inferential Statistics
Trends in Students Career Aspirations in Science and Mathematics

Chi-square tests were performed to investigate the differences in middle school
students’ science and mathematics career aspirations between 2011 and 2015 by
considering sampling weights. The analyses were conducted by the complex samples
module of SPSSS. Since IBM SPSS Statistics (2020) suggested reporting adjusted F and
its degree of freedom, they were considered while investigating the results. Regarding
science career aspiration, the results suggest significant difference with small effect
between 2011 and 2015 for both girls (F [1, 6356] = 96.144, p < .01, d = .31) and boys
(F [1, 9772] = 46.541, p < .01, d = .20). On the other hand, the effect of year on
students’ mathematics career aspiration was statistically significant but practically not
significant for both girls (F [1, 6356] = 10.172 p < .01, d = .11) and boys
(F[1,9772] = 11.260, p < .01, d = .10).

Relationship between Girls’ SES, Motivation, Performance and the Likelihood of
Their Career Aspirations in Science in 2011 and in 2015

Binary logistic regressions were conducted to investigate how the combination of
independent variables predict students’ career aspirations. To evaluate the models’
effect size Mcfadden p? was considered. Mcfadden p? between .20 to .40 refers to a
good fit model (Tabachnick & Fidell, 2013). While investigating independent variables’
impact, the Bonferroni defined alpha level, .008 (.05/6) was used to reduce type 1 error
(Pallant, 2001). Additionally, to investigate the practical significance of independent
variables, odd ratio values were converted to Cohen’s d (Chinn, 2000). Cohen (1988)
suggested lower limits of d value as follows: .20 for small effect, .50 for moderate effect
and .80 for large effect.

The first binary logistic regression was conducted to investigate the effects of
SES, science motivation, and science performance on the likelihood of middle school
girls’ science career aspiration in 2011. The model explained 36% (Nagelkerke R?) of
the variance and a good fit (Mcfadden p? = .25). According to the model, SES and
science achievement were non-significant. While all the motivational variables
contributed positively and significantly, students’ engagement negatively and
significantly contributed to explaining students’ science career aspirations. The highest
contribution belongs to the students’ utility value beliefs (d = .83). Self-efficacy beliefs
had a small effect (d = .22). Although intrinsic value was statistically significant, the
effect size was very small to be considered (d < .20). The second binary logistic
regression was performed to investigate the effects of SES, science motivation and
science performance on the likelihood of middle school girls’ science career aspiration
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in 2015. The model explained 47% (Nagelkerke R?) of the variance and a good fit
(Mcfadden p? = .32). According to the results, SES and all the motivational variables
contribute positively to the model. On the other hand, achievement showed a negative,
significant effect on students’ career aspiration in science. Similar to the 2011 results,
utility value was the most accurate predictor for the model (d = 1.03) while intrinsic
value didn’t have significant practical effect (d = .17). Table 4 presents beta values, odd
ratios and Cohen’s d for the models.

Table 4
Logistic Regression Results for Girls” Career Aspiration in Science
2011 2015
b Odds Cohen’s b Odds Cohen’s
(SE) ratio d (SE) ratio d
SES
. .08 .207

Home educational resources (10) 1.08 .04 (06)* 1.23 A1
Motivational variables

. . 391 .388
Science Self-efficacy (07)* 1.48 .22 (08)* 1.47 21

. - 1.509 1.871
Science Utility value (.09)* 4.52 .83 (11)* 6.49 1.03

. - .309 297
Science Intrinsic value (07)* 1.36 .16 (09)* 1.35 A7
Performance-related variables
Science achievement ~04 96 05 246 78 14

(.06) ' ' (.06)* ' '

. -.184 -.062
Science Engagement (07)* .83 10 (08) .94 .03
R? 37 A7
Mcfadden p? .25 32

*n<05
Relationship Between Boys’ SES, Motivation, Performance and The Likelihood of
Their Career Aspiration in Science in 2011 and in 2015

A binary logistic regression was conducted to investigate the effects of SES, science
motivation and science performance on the likelihood of middle school boys’ science
career aspirations in 2011. The model explained 36% (Nagelkerke R?) of the variance
and a good fit (Mcfadden p2 = .24). According to the model, SES was not a significant
predictor for boys’ career aspirations. All the motivational variables except intrinsic
value were significantly and positively contributed to the model. From performance
variables, while science engagement had no significant contribution, science
achievement had a negative and significant effect on students’ career aspirations.
Regarding practical significance, utility value had large (d = .73), and self-efficacy had
small effect size. The second binary logistic regression was performed to test the model
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with 2015 data. The model explained 52% of the variance (Mcfadden p2 = .36).
According to the model SES didn’t make any significant contribution on boys’ science
career aspiration. Besides, all of the motivational variables were positively contributed
to the model. Moreover, while engagement was not significant, science achievement
was negatively and significantly related to boys’ career aspirations. In terms of practical
significance, only utility had significant and large effect size (d = 1.12). The beta
values, odd ratios and Cohen’s d are presented in Table 5.

Table 5

Logistic Regression Results for Boys’ Career Aspiration in Science

2011 2015
b Odds Cohen’s b Odds Cohen’s
(SE) ratio d (SE) ratio d
SES
. 107 1.11 .05 113 1.20 .10
Home educational resources (.05) (.05)
Motivational variables
. . 435 1.54 .24 .287 1.31 15
Science Self-efficacy (07)* (08)*
Science Utility value 1.324 3.76 73 2.020 7.54 1.12
y (.08)* (.64)*
Science Intrinsic value 087 109 05 307 1.36 A7
(.07) (.06)*
Performance-related variables
Science achievement -259 A7 14 347 7 19
(.06) * (.05)*
. -.003 .99 .005 .067 1.07 .04
Science Engagement (07) (.05)
R? .36 52
Mcfadden p? 24 .36

*n<0.5

Relationship Between Girls’ SES, Motivation, Performance and The Likelihood Their
Career Aspirations in Mathematics in 2011 and in 2015

Binary logistic regressions were conducted to investigate the effects of SES,
mathematics motivation and mathematics performance on the likelihood of middle
school girls’ mathematics career aspirations in 2011 and in 2015 separately. The model
explained .30% (Nagelkerke R?) of the variance in 2011 (Mcfadden p2 = .21), and .37
of the variance in 2015 (Mcfadden p2 = .26). According to the models, while there was
a positive relation between SES and career aspirations in 2015, it lost significance in
2015. Moreover, in both 2011 and in 2015, utility value had significant and moderate
impact, self-efficacy and intrinsic value had significant and small effect. Besides,
mathematics engagement was non-significant for both of the models. Among
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performance-related variables, achievement was not practical significant (d = .16).
Table 6 presents beta values, odd ratios and Cohen’s d for the models.

Table 6

Logistic Regression Results for Girls’ Career Aspirations in Mathematics

2011 2015
b Odds Cohen’s b Odds Cohen’s

(SE) ratio d (SE) ratio d

SES

Home educational resources 132 1.76 31 101 111 06
(.06)* (.06)

Motivational variables

. . .695 2.00 .38 .604 1.83 .33

Science Self-efficacy (.09)* (10)*

Science Utility value .944 2.57 .52 1.120 3.06 .62
(:12)* (13)*

Science Intrinsic value 317 1.46 21 594 181 33
(.08)* (.08)*

Performance-related variables

Science achievement -281 75 16 -187 83 10
(.07)* (.08)

Science Engagement .005 1.01 .05 -.039 .96 .02
(.07) (.08)

R? .30 37

Mcfadden p? 21 .26

*n<05

Relationship Between Boys’ SES, Motivation, Performance and The Likelihood of
Their Career Aspirations in Mathematics in 2011 and in 2015

Binary logistic regressions were conducted to investigate the effects of SES,
mathematics motivation and mathematics performance on the likelihood of middle
school boys’ mathematics career aspirations in 2011 and in 2015 separately. The model
explained .29% (Nagelkerke R?) of the variance in 2011 (Mcfadden p2 = .20), and .38
of the variance in 2015 (Mcfadden p2 = .25). According to the models, there was no
significant effect of SES on the model of 2011. Although it was significant in 2015, the
effect size was too small to consider (d = .11). Moreover, in both 2011 and in 2015, self-
efficacy had significant positive relation with small effect size. Regarding students’
value beliefs, utility value had moderate effect for both years, while intrinsic value was
not statistically significant in 2011 and had become significant with small effect size in
2015. Besides, mathematics engagement was non-significant, while mathematics
achievement had a negative and significant impact regarding boys' career aspirations in
mathematics. It may be a suppressor phenomenon to have a negative contribution to the
model. Namely, having high correlation with other variables and low correlation with
students’ career interests may have caused suppressor phenomenon to occur (Pandey &
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Elliot, 2010). Hence, this does not mean that students who are underachieved tend to be
more willing to have a science career than the others. Table 7 presents beta values, odd
ratios and Cohen’s d for the models.

Table 7

Logistic Regression Results for Boys’ Career Aspirations in Mathematics

2011 2015
b Odds Cohen’s b Odds Cohen’s

(SE) ratio d (SE) ratio d

SES

Home educational resources 071 1.83 33 115 1.22 A1
(.05) (.04)*

Motivational variables

Science Self-efficacy ((7)%3* 2.05 40 (32?* 163 21

Science Utility value .886 243 49 1.314 3.72 12
(.07)* (.08)*

Science Intrinsic value 261 1.30 14 450 157 25
(.07)* (.06)*

Performance-related variables

Science achievement 349 61 21 ~451 64 25
(.06)* (.05)*

Science Engagement -.004 .99 .05 -001 .99 .05
(.06) (.05)

R? .29 .38

Mcfadden p? .20 .25

*n<05

Discussion

The purpose of this study was to examine girls’ and boys’ career aspirations in science
and mathematics between 2011 and 2015. Also, another aimed study was to investigate
how SES and motivational and performance related variables affect boys’ and girls’
career aspiration in science and mathematics in the years 2011 and 2015. The
combination of the variables that are the number of books, parents’ educational level
and home study support were handled as SES variables. Students’ task value beliefs
(utility value and intrinsic value) and self-efficacy beliefs were investigated as
motivational beliefs. Finally, performance related variables were represented as
students’ engagement and academic achievement.

Trends in Students’ Career Aspirations in Science and Mathematics

Regarding year differences of middle school students’ career aspirations in science and
mathematics, the analyses showed that while there were no practical differences
between 2011 and 2015 for mathematics career aspiration, there is an increment on



20 Nurcan Kahraman

students’ career aspirations in science from 2011 to 2015, even though it has a small
effect. The reason x middle school students tend to pursue a career in science in 2015
more than they did in 2011 can be the educational system of Turkey. In 2013, there was
a science curriculum revision which aimed to enhance middle school students’
knowledge about careers related to STEM and career introductions had started to take a
part of the science programs (MoNE, 2013). As mentioned before, lack of knowledge
about x careers can cause lack of interest in those careers (Blotnicky et al., 2018). For
instance, Wyss and her colleagues (2012) investigated the effect of videos about
scientists on students’ career aspirations and observed that students tend to aspire to a
science-related career more than they do before experiment. Hence introducing some
occupations to middle school students after the 2013 reform may increase their
awareness and may draw their attention to careers related to science or mathematics.

Links between SES and Career Aspiration

To investigate underlying reasons for girls’ and boys’ career aspirations in science and
mathematics, students” SES, motivational beliefs and their performance-related
behaviors were tested with logistic regression analyses. According to the models, the
SES had not significantly contributed to students’ career aspirations in all models except
the model of 2011 mathematics for girls. Although Turkey is a developing country,
there is still gender inequality in terms of accessing education especially amongst the
low SES families (Caner et al., 2016). For instance, Tung (2009) investigated girls’
education in a low SES city. The researcher suggests that families tended to withdraw
their support for female students on their ongoing education, whereas they encourage
boys for education in previous years so SES became significant for girls. In 2015, SES
lost significance also for girls. In other words, low-SES students and high-SES students
had the desire to have a job related to mathematics or science equally. According to the
findings, the gap between girls from different SES statutes became narrower in 2015 for
science career aspiration. In Turkey, science or mathematics-related careers, in other
words STEM careers, are believed to provide more financial advantages than other
occupations (Bahar & Adigiizel, 2016). Hence, boys from high SES families and from
low SES families may be supported equally to go to a college and to pursue a STEM-
related career. Supporting this idea, Correll (2001) suggested that students from low
SES families tend to choose STEM careers due to the idea of possibility of having a
higher financial income.

Links between Motivational Beliefs and Career Aspiration

The results of the present study confirmed the expectancy-value theory’s suggestion
which claims students’ motivational beliefs directly influence their academic and future
choices (e.g., Wigfield & Eccles, 2002). According to the findings, utility value was the
common and the strongest variable to predict students’ aspirations for a career related to
science and mathematics. It had a moderate or large effect on girls’ and boys’ career
aspirations. This means that students, both girls and boys who believe that science or
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mathematics will be helpful for their life tend to aspire to a career in science or
mathematics. This was an expected result since the theory suggests that individuals’
motivational beliefs have prominent roles on their career aspirations (Eccles et al.,
1983). The relevant research also supports this idea (Ahmed & Mudrey, 2019;
Laurmann et al., 2017). In addition to that, when we compare the odd ratio of utility
value beliefs, its contribution was increased not only for science, but also for
mathematics, which means, in 2015 boys’ beliefs about tasks’ utility explained their
career aspirations more than they did in 2011. On the other hand, the relations were a bit
complicated for intrinsic value and self-efficacy. Intrinsic value had a significant effect
on students’ science career aspirations neither for girls nor boys. Namely, finding
science tasks enjoyable did not predict students’ pursuing a career related to science.
Regarding mathematics, it predicted girls’ career aspirations in 2011 and 2015 with a
small effect size. It became significant for boys only in the 2015 mathematics model.
Besides that, students’ self-efficacy had a small effect on all the models except
predicting boys’ science career aspiration in 2015. To summarize, self-efficacy and
utility value were significant while predicting girls’ science career aspirations. In the
mathematics model, intrinsic value did stand out. It was included in the model, and all
motivational variables together predicted girls’ mathematics-related career aspirations
significantly. In respect to boys’ career aspirations, while self-efficacy and utility value
had contributed to the model of 2011 science, in 2015, self-efficacy lost its significance
and utility value became the only variable that significantly predicted boys’ science
career aspirations. Since the theory emphasizes the motivational, both efficacy and
value, beliefs’ importance for individuals’ achievement-related choices (Eccles et al.,
1983), it was surprising that intrinsic value didn’t contribute to boys’ and girls’ science
career aspirations and self-efficacy lost their contribution in 2015 science model for
boys. One of the reasons for this unexpected finding may have been caused by medical
careers. Being a medical doctor is one of the most popular careers among adolescents
(Sikora & Pokropek, 2011). For instance, Yerdelen et al. (2016) investigated middle
school students’ career plan profiles and suggested that many of the participants
reported that they wanted to be a doctor. Being a medical doctor is not only popular for
students, but parents also want their child to choose to be a doctor in the future
(“Ailelerin meslek tercihi” [Occupation preference of parents], 2013). This popularity
can encourage girls to aspire to a science-related career even though they do not find
science enjoyable. Supporting this idea, in a recent study Kosan et al. (2020)
investigated medical students’ thoughts about their career and suggests that the
advantages of being a doctor, such as prestige or high income, become prominent for
students. In a further study, this concern should be investigated.

Links between Performance-related Behaviors and Career Aspiration

The results of the current study suggest no significant relation between student
engagement and their career aspirations for both girls and boys. In fact, prior results
about the relation between student engagement and their career aspirations were also
inconsistent. While some suggested that engagement affects students’ choices positively
(e.g., Wang & Degol, 2014), others suggest it does not significantly affect career



22 Nurcan Kahraman

aspiration (e.g., Kenny et al., 2006). The reason for this unexpected result might have
been caused by the Turkish educational system. Although the Ministry of National
Education of Turkey made a revision and the modified curriculum is based on
constructivism which emphasizes student-centered instruction, students still receive
teacher-centered instruction (Cetin-Dindar, 2016). Student-centered learning
environments positively affect students’ motivation and attitudes (Dorman, 2001).
That’s why experiencing traditional learning environments may have no effect on
students’ aspirations of having a career in science or mathematics x in their future life.
Supporting this idea, Kang and Keinonen (2017) investigated the effect of inquiry-based
learning experiences on students’ career aspirations in science and suggested positive
relation between these variables. In another study, Ma and Wang (2001) examined
students’ career aspirations in a model and they included the model quality and quantity
of the instruction. According to the findings, the quality of the instruction was more
important than the quantity of instruction, and it had indirect effects on students’ career
aspirations. Indeed, the possibility of indirect relation should also be considered while
discussing the engagement career aspiration relation. Student engagement may affect
their pursuit of a career related to science or mathematics over maotivation. Besides, in
the present study, only one dimension of engagement is investigated. In a further study,
engagement can be investigated as a multidimensional form, and the indirect relations
can be examined. Achievement was also handled as a performance-related variable in
this study. According to the findings, achievement was significant only in mathematics
career aspirations for boys. It contributed to girls' career aspirations neither in
mathematics nor in science. Due to this solid fact, the reason cannot be that the girls are
low achievers. Actually, in accordance with this finding, previous research suggests that
although the gender gap in achievement decreased between girls and boys, females are
still underrepresented in STEM-related careers (Ceci & Williams, 2010). In a similar
way, motivation became prominent while predicting girls’ mathematics career
aspirations in the findings of this study.

Conclusions

The current study examined a) middle school girls’ and boys’ desire to have a career
related to mathematics or science, and b) antecedents’ career aspirations in science and
mathematics for boys and girls. The main purpose was to compare boys’ and girls’
underlying reasons of career aspirations based on expectancy-value theory. According
to the findings, the common and strongest predictor was utility value. In each model, it
contributed a moderate or large effect on students’ career aspirations for both science
and mathematics. In fact, it was the only significant predictor of boys’ science career
aspirations in science in 2015. Compared to the models of 2011, utility value increased
its effect on predicting students' career aspirations. Interestingly, intrinsic value was not
significant for boys and girls in predicting their scientific career aspirations. It was an
unexpected finding and should be investigated in detail in a further study. The main
difference between boys’ and girls’ models is that achievement was only significant for
boys. Except for this, the models were similar for boys and girls. This study has some
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limitations. Firstly, the design of the study was the combination of causal-comparative
and correlational research since it does not aim to build a cause-and-effect relationship
among variables. Additionally, students’ engagement was investigated as only
behavioral engagement. The other aspects of engagement could not be included in the
study. Hence, in a further study, researchers can investigate students’ engagement and
career aspirations taking all aspects of engagement into consideration.
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Kiz ve Erkek Ogrencilerin Fen ve Matematik ile Ilgili Kariyer Isteklerindeki
Egilimler

Oz

Bu ¢alismanmin amact ortaokul ogrencilerinin, 2011 ve 2015 yilarinda, fen ve matematik ile ilgili kariyer
yapma isteklerini cinsiyet farkliligini géz oniinde alarak incelemek ve égrencilerin sosyoekonomik durumu,
motivasyonu ve performans ile ilgili degiskenlerin kiz ve erkeke dgrencilerin fen ve matematik alanlarda
kariyer yapma istegini nasil tahmin ettigini incelemektir. Evdeki kitap sayisi, ¢alisma ortami ve anne-babanin
egitim seviyesi sosyoekonomik durum gostergesi olarak kabul edilmistir. Motivasyon degiskenleri oz-yeterlik
ve deger verme olarak ele alinirken, 6grenci performanst ile ilgili degiskenler basart ve katilim olarak ele
alinmustir. Bu ¢alismada, TIMSS 2011 ve 2015 verisi kullamilmistir. Kiz ve erkek ogrencilerin fen ve
matematik ile ilgili kariyer yapma isteklerindeki yil farkliligini incelemek igin Ki-kare testi yapilmistir. Ayrica,
kiz ve erkeklerin 2011 ve 2015 teki SES, motivasyon, performans degiskenleri ve kariyer yapma istegi
araswindaki iligkiyi incelemek i¢in her yil verisi ile ayri ayri lojistik regresyon analizleri yapilmistir. Bulgulara
gére, motivasyon, kiz ve erkek ogrencilerin kariyer yapma istegini tahmin etmede en giiclii ve ortak
degiskendir.

Anahtar sozciikler: kariyer yapma istegi, fen, matematik, TIMSS
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Abstract Article info
In tertiary education, lifelong learning (LL) skills alongside technical skills need Received: 19.12.2021
to be prioritized. Is it, however, correct to assume that all university students are Revised: 09.02.2022
familiar with LL? Even so, might some students believe that LL is a source of
tension? One way to understand these aspects is through metaphors, commonly Accepted: 24.02.2022

used to convey the meaning individuals attach to concepts. Thus, this study  pyplished online: 08.08.2022
investigated 229 university students’ metaphoric perceptions of LL. Data were

collected using a discourse completion task. Results revealed that the students had

limited understanding of LL as reflected through their chosen metaphors. The

metaphors most frequently used to define LL were “tree,” “life,” “universe” and

“trip.” The students’ explanations pointed to a variety of attributes of LL,

“continuity,” “limitlessness,” and ‘“expansion of horizons” being the most

frequent ones. There were also metaphors and attributes denoting negative

perceptions. We recommend LL skills be made an integral part of curricula to

enhance students’ potential for becoming lifelong learners.

Keywords: lifelong learning, lifelong learner, metaphor, student perceptions,
tertiary education

Introduction

Hardly a day passes when we do not hear the slogan “Education is a must!” expressed
with the sentiment that it is through education that we acquire values, knowledge, and
skills essential for success in life. However, what is often overlooked is the concept of
learning, which can be defined as “the lifelong process of transforming information and
experience into knowledge, skills, behaviours and attitudes” (Cobb, 2021, para. 2).
Approached from this perspective, learning includes education and takes place
throughout life, encompassing all forms of learning, both job related and non-job
related, within and beyond formal education.

Learning is inevitable and may be prompted by a variety of factors, one of
which is changes we experience throughout our lifespans. Also, due to our endless
potential for technological and cultural development, learning across the whole of our
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lifespans is inevitable (London, 2011). For it to be utilized fully though, this potential
should not be left to chance; the constant commitment to learning again and throughout
life ought to be imparted to students during the years of formal education. Only in this
way can they be prepared for the need and the desire to continue their learning beyond
school. Therefore, it becomes incumbent on educational institutions to provide students
with the opportunity to acquire the skills in lifelong learning (LL).

The extent to which students are involved in LL experiences determines how
likely they are to improve their LL skills. It is, however, essential to start with where
students are (Deveci, 2014). That is, students with a predominantly authoritarian
educational background may not have an inclination for LL. Far worse, they may
consider LL to be an inhibitor. The concept may not even exist in their tacit knowledge.
One way to determine their perceptions is through metaphors, which we further discuss
below.

With these points in mind, we wanted to investigate our university students’
perceptions of LL reflected through metaphors. Given our professional background and
teaching experience in engineering institutions, as well as based on the convenience
factor, we focused on engineering students; however, the concepts we define below, as
well as the results yielded by our study might as well be relevant to other disciplines in
different geographical locations.

Lifelong Learning and Lifelong Learners

The European Commission (2001) provides a traditional definition of LL: “all learning
activity undertaken throughout life, with the aim of improving knowledge, skills and
competences within a personal, civic, social and/or employment-related perspective” (p.
9). As is clearly indicated in this definition, LL is not limited to learning related to one’s
profession; it is geared towards individuals’ holistic development in all spheres of life,
including schools, workplaces, society, and the family (Bozkurt & Ucar, 2021).
Although it includes formal learning taking place in education institutions, Hager (2021)
cautions that too much focus on formal learning hinders deeper understanding of LL and
argues that the role of informal learning in LL should also be given prominence. He
characterizes LL as essentially informal, while others believe LL covers all kinds of
informal learning (Kraiger et al., 2021) in addition to any other types of learning,
including formal, non-formal, continuing, and workplace. In support of these arguments,
Kenny (2019) posits that informal learning is “the oxygen of a lifelong learning society”
(para. 15).

The European Council (2012) defines informal learning as “learning resulting
from daily activities related to work, family or leisure and is not organized or structured
in terms of objectives, time or learning support” (p. 5). A similar definition is provided
by Livingstone (2006): “all forms of intentional or tacit learning in which we engage
either individually or collectively without direct reliance on a teacher or externally
organized curriculum” (p. 204). Inherent in these definitions is the idea that learning is
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an intrinsic part of life, can be intentional or tacit, is undertaken individually or in
collaboration with others under or without the supervision of a mediator. Learning can
be related to one’s profession or personal life/interests, as is emphasized in the above-
mentioned definition of LL by the European Commission (2001).

There have also been discussions held widely related to the qualities of lifelong

learners. Based on data from faculty, administrators, and advisors, Love (2011, p. 158),
for example, identifies a variety of qualities of a lifelong learner, most of which are job-
related. These are as follows:

a)
b)
c)

d)
e)
f)

9)
h)

taking responsibility for planning his professional career path;

understanding the role of professional organizations in LL;

seeking certifications associated with his profession;

self-assessing, asking others to assess him, reflecting and taking learning action
based on assessment and reflection;

remaining current in his field and taking responsibility for identification of
knowledge deficiencies and learning opportunities;

knowing criteria that will be used to -evaluate performance and
professionalism,

having a multiyear professional development plan, and

having learning interests outside his profession and pursuing those with vigor.

Adopting a wider perspective, Qinhua et al. (2016, pp. 6-7) identify the

following qualities as essential for one to be a lifelong learner:

a)
b)

c)

d)
e)

f)

acknowledging the theory and value of lifelong learning;

strong desire and motivation to learn, coupled with a sense of responsibility;
clear self-perception, in addition to continual self-reflection and self-
assessment;

sefl-direction, self-adjustment, and control of one’s learning process;

skills in using learning methods, strategies, approaches and reseources of all
kinds to assist their learning, and

ability to assess the effects of their learning and use what they have learned in
the process of solving problems and facilitation of further learning in the
future.

On the other hand, Duman (2007) approaches the concept from the perspective

of knowledge literacy and states lifelong learners are knowledge-literate people who

a)
b)

c)

d)
e)

f)

accept the fact that knowledge is the key to making informed decisions,

know how much knowledge they need as well as when and where they need it,
define the kind of knowledge necessary to solve a problem through the
question-and-answer technique,

define and locate potential sources of knowledge,

evaluate the usefulness and accuracy of the knowledge they acquire in terms of
its relevance to the problem at hand,

organize, store, and use different kinds of information purposefully, and



34 Tanju Deveci and Idris Bedirhanoglu

g) integrate the new knowledge with the existing one, which is then used to tackle
the problem at hand.

The list of attributes in the foregoing points to the direction towards which
tertiary education needs to be geared. Without readiness for learning throughout their
lifespans, students will be at a significant disadvantage in their attempt to come to terms
with the exigencies of their professional and personal lives. Successful engagement in
LL is as much a requirement for professional development as it is a requisite for holistic
growth. Thus, it is impossible to restrict LL skills to the professional sphere per se,
which is also explicitly stated in Love’s (2011) list of the characteristics of a lifelong
learner. The development of university students’ LL skills will be, therefore, in tandem
with the developments in their professional and personal lives. Thus, faculty’s
contribution to students’ academic skills through LL training will have far-reaching
impacts beyond formal education. So much so that “Learning in all parts of an
individual’s life course is essentially an unbounded activity, one which frequently takes
place beyond institutions — this is especially the case in the twenty-first century where
information technologies enable individuals and groups to freely access existing (and
create new) knowledge” (Fisher et al., 2019, pp. 8-9).

Lifelong Learning and Engineering Education

We can surmise that by the time they start their tertiary education, students have formed
a certain attitude toward learning, which may or may not be compatible with LL.
Therefore, it is important that universities pay explicit attention to discipline-specific as
well as generic LL skills, such as personal and interpersonal skills, problem-solving,
cultural understanding, and planning and organizing activities (Yeung et al., 2007). In
support of this, the Accreditation Board for Engineering and Technology (ABET)
(2017) mandates that engineering programs develop students’ recognition of the need
for, and an ability to engage in, LL. A robust range of studies also supports the
contention that LL must be an intrinsic part of engineering education just as it is of other
disciplines. For instance, pertaining to a civil engineer in particular, Latinopoulos (2005)
notes

In our days a civil engineer is not only a designer, a planner or a constructor.
He is also a producer, a decision-maker and most probably a leader. In order to
succeed in such a multiform of professional tasks, the civil engineer should
constantly acquire a planned combination of knowledge, experience and skills,
as well as develop his individual qualities and competences. (p. 121)

On the other hand, Peat et al. (2005) emphasize the importance of LL across
engineering curricula, noting that a separate course on LL would be inadequate.
Engineering departments, according to them, need to adopt a multidisciplinary approach
to learning and teaching, enabling students to develop a strong aptitude for LL.
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In order to become lifelong learners, engineering students ought to have certain
soft skills alongside hard skills. Taylan and Bafail (2019) note that soft skills essential
for engineering students include analytical thinking, verbal and written communication,
and leadership skills. Soft skills also consist of mindfulness of the rights of others and
respect to others. All these facilitate human connections, which assists in building
relationships, gaining visibility, and creating opportunities for advancement.

The above-mentioned idea of ‘mindfulness of the rights of others’ is also
emphasized by ABET (2007) via its reference to ethical responsibility as a key soft
skill, which requires engagement in effective intrapersonal communication, an aspect of
which is emotional intelligence. Considering Neil Armstrong’s note in the foreword of
“A Century of Innovation: Twenty Engineering Achievements That Changed Our
Lives” by Constable and Somerville (2003) that engineers’ main responsibility is to
improve the quality of people’s lives by providing solutions to societal needs, engineers
need to be cognizant of societal needs. This cannot be achieved without the ability to
empathize (Deveci & Nunn, 2018). It requires students to engage in continuous learning
of changes to people’s lives triggered by technological, economic, and political
developments. Awareness of these points is the role of LL, not only in students’ own
lives but also in the lives of others, which brings an additional layer to the meaning of
LL.

Metaphoric Perceptions of Lifelong Learning

The word metaphor is defined in the Merriam-Webster’s online dictionary as “a figure
of speech in which a word or phrase literally denoting one kind of object or idea is used
in place of another to suggest a likeness” (n.d.). Similarly, Ritchie (2013) defines the
word as “seeing, experiencing, or talking about something in terms of something else”

(p. 8).

Lakoff and Johnson (1980) state that metaphors are an expression of thought
structures and “our ordinary conceptual system, in terms of which we both think and act,
is fundamentally metaphoric in nature” (p. 3). Not only do our metaphoric conceptual
systems govern our thoughts, but they also impact our everyday functioning.
Accordingly, the analysis of students’ conceptual systems of learning displayed through
the metaphors by which they live can provide insights into their perceptions of LL
affecting their (dis)engagement in learning endeavors related to their professional and
personal lives. Their metaphoric perceptions of LL can be a useful predictor of LL
skills they either possess or need to improve. These would enable faculty and university
administrators to refrain from introducing educational practices in an ad hoc way. These
would also assist in designing and executing educational interventions that support the
notion of learning as “a lifelong process of transforming information and experience
into knowledge, skills, behaviours and attitudes” (Cobb, 2021, para. 2).

There has been some research into participants’ metaphoric perceptions of LL
in a few disciplines. These include nursing and nursing education (Senyuva & Caligkan,



36 Tanju Deveci and Idris Bedirhanoglu

2014; Senyuva & Kaya, 2013) and teacher education (Gultekin & Aricioglu, 2017;
Mudra & Aini, 2020; Sezer, 2018). There is also some research conducted into
engineering students’ metaphoric perceptions of concepts such as science and
technology (Sadoglu, 2018). In addition, Boz (2020) studied civil engineering students’
metaphoric perceptions of adult education. Although his study provides insights into
civil engineering students’ thoughts on adult education, the concept of LL is more
comprehensive than adult education. The most significant difference stems from the
very definition of the concept of education, which can be defined as an activity
“undertaken or initiated by one or more agents that is designed to effect changes in the
knowledge, skill, and attitudes of individuals, groups, or communities” (Knowles et al.,
2005, p. 10). What is inherent in the meaning is that “education emphasizes the provider
of knowledge and skills. In contrast, learning emphasizes the recipient of knowledge
and skills and the person(s) in whom a change is expected to occur” (Stanhope &
Lancaster, 2012, p, 353). Hence, LL denotes “the development of human potential
through a continuously supportive process which stimulates and empowers individuals
to acquire all the knowledge, values, skills, and understanding they will require
throughout their lifetimes and to apply them with confidence, creativity and enjoyment
in all roles, circumstances, and environments” (Longworth & Davies, 2013, p. 22). On
this account, LL potentially encompasses all forms of learning, whether formal,
informal, or incidental, and whether by adults, the elderly, or children. Against this
backdrop, not only do individuals’ perceptions of LL affect their skills and engagement
in learning throughout life but they also impact the learning experiences of those with
whom they are in close contact, e.g., their family members, colleagues, peers, and
instructors. The latter is of particular importance considering the role of interpersonal
communication skills in the enhancement of LL skills (Deveci, 2019). Indeed, the eight
key LL competencies identified by the European Council in 2006 point to the place of
interpersonal communication. The third competence, closely linked to engineering
education, is related to science and technology, requiring the acquisition and application
of knowledge and methodology to address society’s needs. This accords with Lieb-
Brilhart’s (1978, p. 140) contention that “The overall goal of the [LL] learning
movement is that all of us participate fully in and contribute to society throughout our
lives.” Intrinsic to this argument is the connectedness of individuals in society, whose
LL skills are inextricably linked to one another.

Research Question
By examining their metaphoric conceptual systems pertaining to LL, important insights
can be gained into students’ knowledge and interest in LL. To this end, this research

asked the following question:

What are students' metaphoric perceptions of LL?
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Method
Code of Ethics

Written permission was obtained from Dicle University administration for data
collection with the number E-26452168 -100-1197 on 08.01.2021. All the participants
took part in the study on a voluntary basis, and their identity was kept confidential.

Participants

Adopting the convenience sampling method, the data for this study were collected from
229 undergraduate civil engineering students at a Turkey-based university where the
second author of the current paper is employed. Of this number, 159 were male and 70
were female. The students’ ages ranged from 18 to 47, with a mean age of 24. The
group consisted of 22 freshmen, 100 were sophomores, 42 juniors, and 65 senior
students.

Data Collection and Analysis

The data were collected using a discourse-completion task. The students were first given
the dictionary meaning of metaphor followed by two examples and possible
explanations for the metaphor used in the examples. They were then asked to complete
the statement “To me, lifelong learning is ...”. After this, they were asked to explain
their reasons for the choice of that particular metaphor. To this end, they completed the
sentence, “This is because ...” They were given ample space in which to write their
responses without a restriction on the number of words.

Based on the previous research (Boz, 2020; Mudra & Aini, 2020; Senyuva &
Caliskan, 2014), we followed a series of stages for data analysis. In the first stage, we
checked whether the students used a metaphor or not. Fifteen of the students did not use
a metaphor or did not explain the metaphor they generated. As this indicated a lack of
understanding of the task, these students’ responses were excluded from the data set.
We also noted that 34 students used a simile instead of a metaphor in their responses.
While the former involves “a comparison that uses like or as, or a related word,” the
latter involves “a comparison that shows that two things are alike by making it sound as
if they are the same thing” (Stefoff, 2018, p. 5). Yet both are figures of speech using
different types of analogies. It is also important to note that previous researchers (e.g.,
Boz, 2020) collected data on participants’ metaphoric perceptions through similes.
Accordingly, those students’ responses in the current study were maintained in the data
set. In the second stage, we put the metaphors in alphabetical order so we could identify
the frequency of each metaphor used. In the third stage, we analyzed the justifications
provided by the students and put them into categories according to the particular
attributes denoted by each metaphor. Since different metaphors were used to denote
particular attributes, we then matched the attributes with their accompanying metaphors.
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When analyzing the attributes, we noticed that some students used positive and negative
connotations, which we grouped separately.

For inter-coder reliability purposes, upon a standardization session, we — as
the two researchers — conducted the qualitative data analysis separately. The analysis
results were then compared. An initial agreement rate of 84% was achieved. We
discussed the divergences until agreement was reached. The items not agreed upon were
excluded from the data set.

Results

This research aimed to identify university students’ metaphoric perceptions of LL. The
data included the metaphors they used as well as their explanations of the metaphors.
Table 1 lists the metaphors and the frequency with which they were used.

Table 1
Metaphors
Metaphors #* #* %
1. tree 17 17 8.1
2. life 12 12 5.7
3. universe, trip 10 20 9.5
4. baby, book, water 9 27 128
5. treasure 8 8 3.8
6. breath, ocean 6 12 5.7
7. food, experience 5 10 4.7
8. hunger for knowledge, library, stairs, innovation, iron, sea, war 3 21 10
9. the brain, bottomless well, youth, the sun, the world of science, ant, bird, 2 30 142
technology, competition, school, star, wisdom, seed, sleep, door
10. wealth, a new page, pillow, cannibalism, petrol station, vitamin, rebirth, ever 1 54 256
expanding borders, song, artist, cake, paradox, antivenom, maturity, happiness,
grease, butterfly, determination, promotion, money at the end of stormy sea,
storehouse, a smart suit, electric shock, a person young forever, heavenly gift, dope,
soul, boomerang, a plant root searching for water, learning to ride a bike, cement,
barrier, driving a car, trainer, encyclopedia, parent, stream, transformation, labor,
energy, day and night, future, rainbow, shadow, help in the hour of need, will power,
light, snow ball, income, black hole, ripe fruit, river, exam, continuity

Total 211 100

* Delineates each metaphor separately
** Delineates the total number of metaphors in the category
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Of the total number of 91 metaphors produced by the students, the most
frequent one was “tree” (f = 17), accounting for 8.1 % of all the metaphors. This was
followed by “life” (f = 12, 5.7 %). The third most frequent ones were “universe” and
“trip,” each of which was used 10 times. Together, these accounted for 9.5 % of all the
metaphors. The metaphors of “baby,” “book,” and “water” were each produced nine
times and together they accounted for 12.8 % of the data set. “Treasure” was in the fifth
place (f = 8, 3.8 %). “Breath” and “ocean” shared the sixth place (f= 12, 5.7%), “food”
and “experience” the seventh place (f = 10, 4.7 %) and “hunger for knowledge,”
“library,” “stairs,” “innovation,” “iron,” “sea,” and “war” the eighth place (f= 21, 10%).
A number of other metaphors were used twice, thus coming in the ninth place (14.2 %).
Examples include “the brain,” “bottomless well,” “youth,” “the sun,” “star,” and “door.”
A greater number of other metaphors (f = 54, 25.6 %), on the other hand, were produced
only once by the students, coming in the tenth place. Sample metaphors in this category
are “pillow,” “cannibalism,” “vitamin,” “cake,” “butterfly,” “barrier,” and “river.”

It is also important to note that some of the metaphors (indicated in italics in
Table 1) were given negative connotations by the students. These are: “war,” “barrier,”
“black hole,” “exam,” “paradox,” “labor,” “clectric shock,” “cannibalism,” “dope,” and
“artist.” There were 11 instances of these metaphors. Together, they accounted for 5%
of the metaphors set. When the students’ explanations of the metaphors were analyzed,
23 attributes of LL were identified. These and their associated metaphors are given in
Table 2 below.

9 ¢

It is seen in Table 2 that there were 18 attributes of LL with a positive
connotation. The most frequent one was related to “continuity” of the concept (f = 48,
25.9%). The students used a variety of metaphors denoting this attribute (e.g., “tree,”
“universe,” “stairs,” “snowball””). Their explanations often pointed to learning being a
continuous endeavor, new learning leading to new understandings, which in turn
triggers engagement in new learning experiences. One of the students noted, “The most
important quality of [LL] is that it never ends. Just like a tree, it strikes roots. The more
it does it, the more strength it gains.”

Related to continuity is the second attribute, “limitlessness,” which occurred 31
times in student explanations (16.8%). Among the various metaphors denoting this was
“universe,” “ocean,” “bird,” and “stars.” The students often stated that LL has no end.
Some noted that it lasted from the cradle to the grave. They indicated there is no limit to
knowledge in the world as there is no end to the universe. For example, one student
said, “There is no end to the number of things you can learn. No matter how much you
learn, there will always be things you are yet to learn.”

“Expansion of horizons” as an attribute came in the third place (f = 25,
13.5%). The metaphors, such as “book,” “library,” and “school” were used to describe
how LL contributes to people’s professional and personal development. One of the
students expressed this sentiment saying, “As we engage in learning throughout life, we
fill in the blank pages of a book. This expands our horizons, and we look at the world
through new lenses.”
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Another attribute found in the data set was “meaning of life,” which occurred
in 15 explanations (8.1%). The students used “breath,” “water,” and “the sun” as
metaphors pointing to the nature of LL as part of the fabric of life. Without these, they
said, life would not be possible. The metaphor of “baby,” on the other hand, was used to
indicate that LL gives meaning to life just like a newborn baby, so much so that being a
parent has a life-changing effect on one’s outlook on life.

Table 2

Attributes of LL and Their Associated Metaphors

Attributes of LL* f % Associated Metaphors

Positive Connotations

continuity 48 25.9  tree, universe, stairs, sea, seed, river, shadow, snowball, butterfly,
soul, continuity, day and night, sleep

limitlessness 31 16.8 universe, ocean, sea, the sun, bottomless well, star, bird, ever

expanding borders

expansion of horizons 25 135 book, experience, library, school, encyclopedia, antivenom

meaning of life 15 8.1 breath, water, the sun, life, baby

motivation 13 7 competition, trip, song, cake, energy, grease, happiness,
boomerang, a new page, petrol station, income

enhancement of 9 49 light, wisdom, hunger for knowledge, door, storehouse, ripe fruit,

world knowledge smart suit

enhancement of 7 3.8 innovation, technology, the world of science, iron,

occupational skills

preciousness 4 2.2 wealth, food, treasure, heavenly gift, breath, vitamin

strength of will 5 2.7 determination, money at the end of stormy sea, a plant root
searching for water, promotion, ant, will power

comprehensiveness 3 1.6 rainbow, tree

self-fulfillment 3 16 maturity, transformation, future, rebirth, youth

permanence of 2 1.1 cement, a person young for ever

learning

responsibility for 2 11 baby, trainer

others

requirement of 2 11 baby, driving a car

attention

non-stationarity 2 11 stream, the brain

action learning 1 0.5 help in the hour of need

learning from 1 0.5 learning to ride a bike

mistakes

personal choice 1 0.5 pillow

Negative Connotations

struggle 5 2.7 war, barrier, black hole, exam, paradox

time consumption 2 11 labor,

Pain 1 0.5 electric shock

excessiveness 2 11 cannibalism, dope

only for the skilled 1 0.5 artist

Total 185 100

* More than one attribute was identified in some responses while some attributes were common to more than

one metaphor
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“Motivation” was another theme attributed to LL (f = 13, 7%). The students
referenced metaphors such as “competition,” “trip,” “song,” and “cake,” as factors
encouraging them to engage in learning throughout life. One student said just like a
piece of cake, a successful learning experience leaves a good taste in the mouth making
the person eat more of it. Similarly, another student noted, “[LL] is a journey with
beautiful sceneries, which makes you happy and want to travel further.” Likewise,
“winning a competition” was noted by students to be a factor motivating the individual
to participate in new competitions. For others, the enhanced knowledge and skills,
thanks to LL meant an increase in their income, which was a motivating factor.

EERNT3

“Enhancement of world knowledge” (f = 9, 4.9%) and “occupational skills” (f
= 7; 3.8%) were two other attributes identified in the student responses. In regard to the
former, the students used metaphors such as “light,” “wisdom,” “door,” and “ripe fruit.”
To them, LL was a way for enlightenment, which is gained through accumulated
experience. In the words of one of the students, “We become wise thanks to our
experiences throughout our lives. A wise person is one who is different from others as
well as one who continues learning no matter.” Similarly, to another student, “door”
meant “the choice for knowledge, which makes the person comparatively wiser and
therefore happier.” Another student said, “[LL] is a smart suit because when it makes
you look smart and intelligent.” As for occupational skills, the students often referenced
“technology,” “science,” and “innovation.” They explained LL enables them to keep up
with technology and brush up on hard skills when necessary.

Having occurred four times (2.2%), “preciousness” was another quality of LL.
The students stated LL was “wealth” or “treasure” individuals get to enjoy through
acquisition of knowledge. It was also described as “a heavenly gift”, whose value
cannot be measured. Similarly, it was considered as “breath” without which one cannot
Survive.

Less frequent though they were, “strength of will” (f = 5, 2.7%),
“comprehensiveness” (f = 3, 1.6%) and “self-fulfillment” (f=3, 1.6%) were identified as
attributes of LL, too. Pertaining to “strength of will”, the students said LL both needs
and nurtures determination. It was mentioned that just like “a plant root searching for
water”, a lifelong learner never gives up learning. And similar to “an ant”, a lifelong
learner works tirelessly investing in his/her future. As for “comprehensiveness,” LL is
described as “a rainbow” encompassing different colors. The student who used this
metaphor explained, “Everything we learn adds color to our lives.” The theme of “self-
fulfillment” was expressed through the use of metaphors, including “maturity,”
“transformation,” and “re-birth.” Through these metaphors, the students expressed that
LL allows individuals to realize their potential and matures them. At times, it transforms
them, turning them into a new self, one that is self-actualized.

Among the other themes identified infrequently were “permanence of
learning,” “responsibility for others,” “requirement of attention,” and “non-stationarity,”
each of which appeared twice in the data set (1.1%). There were also attributes that
occurred only once (0.5%): “action learning,” “learning from mistakes,” and “personal

2
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choice.” The last of these was expressed through the metaphor of “pillow.” The student
explained, “You can sleep without a pillow, but it is more comfortable to sleep with
one.”

Despite the aforementioned positive attributes, there were also attributes with
negative connotations. The most frequent one was that of “struggle,” which occurred
five times (2.7%). The students used the metaphors of “war,” “barrier,” “black-hole,”
“exam,” and “paradox” to express how they felt about the concept. To these students,
LL meant continuous struggle to stay alive in the harsh work environment. The constant
engagement in learning, mainly due to the “rat race” nature of the workplace, created
stress in them. They also noted there is always a barrier in life that has to be eliminated.
To them, LL was an obligation with negative impacts on time, which was expressed
through the metaphor “labor”. Having to learn throughout life meant less time spent
with family members.

Another negative connotation was related to the theme of “pain”, which was
expressed through the use of “electric shock”. This student said, “The things you learn
in life can give you pain just like an electric shock”. However, the student also said,
“The pain you get may not be able to deter you from learning more”.

Another student used the metaphor “cannibalism™ to express the excessive
nature of LL. The student said:

To give you a better position in life, [LL] eats your soul out. You may look
good from the outside, but your soul is tarnished. You feel like there is a wolf inside
you. That wolf is [LL]. The more your soul is tarnished, the greater the wolf becomes.
After a while, the wolf attacks at your psychology. It eats it, too. Once it is consumed,
you reach the end of your life. When you look back on your life, you realize all that you
did in life was to serve the system that enslaves humans.

The excessive nature of LL was described by another student with the
metaphor of “dope”. This student said, “Just like dope, [LL] makes us addicted to it; the
more you have it, the more you crave for it”. On the face of it, this looks like a positive
thing; however, upon reflection, it is paradoxical that addiction, no matter what it is to,
prevents individuals from functioning effectively. One other student used the metaphor
“artist” to explain that LL is only for the skilled ones, losing sight that learning is
unstoppable, and it is for everyone.

Discussion
This research aimed to identify undergraduate students’ metaphoric perceptions of LL.
Based on the convenience sampling method, and the second author’s expertise area in

particular, we focused on civil engineering students at a Turkish university.

The students’ metaphoric perceptions of the concept pointed to both positive
and negative connotations. They also indicated that the students had only limited
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understanding of the concept. Although we identified a variety of attributes in their
explanations for the metaphors they used (e.g., “universe,” “sea,” “ocean,” “stars”), the
most frequent ones were related to continuity and limitlessness. These are intrinsic to
the meaning of the concept; yet, since they are explicit in the word “lifelong,” they do
not require a great deal of introspection. Consequently, we argue these do not
necessarily assist in “enter[ing] the inner world of the perceptions, understanding, and
experiences of the participants” (Jensen, 2006, p. 6). There were, however, other
attributes pointing to the value the students gave the concept. Their use of metaphors,
such as “book,” “encyclopedia,” and “school” and explanations for these indicate the
breadth of knowledge they can gain through engagement in LL. The finding related to
LL being the “meaning of life” underscores the weight of the concept in only some of
the students’ lives. Together, these provide valuable insights into the students’ holistic
understanding of the concept revealed through their metaphoric perceptions. Added to
this is a few other students’ reference to LL as a motivator. This was not only
motivation for further learning, but also for greater involvement in life. On this account,
the metaphors used by the students point to the place of LL in their lives not only for
professional development but also personal fulfillment.

It is interesting to note, however, the finding that “enhancement of
occupational skills” was less frequent in the data set. Considering the heavy emphasis
placed upon job-related skills and knowledge as part of LL competences in engineering,
this is a surprising result. A possible reason for this is the participants’ current role as
students. That is, at college they likely learn the most recent developments in their
discipline and are not yet aware of the changes they may have to face. As a result, their
only concern might be what they were being taught.

Despite some benefits expressed through the students’ use of metaphors and in
their explanations (e.g., expansion of horizons, enhancement of world knowledge,
enhancement of occupational skills, self-fulfillment), it is also important to note the lack
of reference to ways in which LL can be achieved. For instance, self-directedness is a
significant concept for LL (Qinhua et al., 2016). The students’ metaphoric perceptions
revealed inadequate cognition of it. Neither was there any mention of qualities related to
informal learning, self-directed learning, evaluation of learning, knowledge literacy or
adult learning, which are among the key concepts within the realm of LL (Duman, 2007;
Livingstone, 2006; the European Council, 2012). Taken together, these are suggestive
that the students were not cognizant of important characteristics of LL.

Finally, and no less importantly, the results showed that some students, albeit
small in number, expressed a negative sentiment about LL. To them, learning
throughout life was an imposition depriving them of valuable time spent with family.
Their metaphoric perceptions also included “war” and “exam,” which denote hardships
and competition. One could empathize with these students if they have been exposed to
the narrow focus of LL on improving work-related skills and performance per se
(Cruikshrank, 2002). It is important for educators to be attuned to students’ feelings.
Left unresolved, such feelings likely deter individuals from engaging in learning
necessary for professional and personal development. Considering the interpersonal
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nature of LL (The European Council, 2006; Deveci, 2019; Lieb-Brilhart, 1978), this has
the potential to impact their family members’ and friends’ learning negatively, too.

Recommendations and Conclusion

The results of this study showed that the undergraduate students that participated in the
study had limited perceptions of LL. Based on their limited perceptions of the concept,
it was not clear if they indeed possessed the qualities of a lifelong learner. However,
their metaphoric perceptions still reflected a somewhat open attitude towards LL, which
can be harnessed in significant ways. First and foremost, whether or not accredited by
an international board such as ABET, the civil engineering department, together with
others, should seek to embed LL skills among the key learning outcomes across
curricula. Different course instructors in the department should cooperate to identify key
LL skills for their students as future engineers, which they teach through hands-on
experience. Considering the multidisciplinary nature of engineering disciplines, these
skills should be imparted to students through collaboration and cooperation among
various departments in the institution. To this end, a stand-alone course on LL would
not suffice (Peat et al., 2005).

It is important that students are informed about the deeper meanings of LL;
their awareness ought to be raised in regard to professional as well as personal aspects
of learning across their lifespans. Focusing on technical skills per se would be a
disservice to them. For them to develop holistically, they should be helped to recognize
the ways in which the developments in one’s professional life are intertwined with those
in their personal lives. Toward this end, faculty can, for example, help students notice
the link between technical and artistic creations they may engage in.

The results of this study also showed that the students’ responses centered upon
the importance of LL without any indication of different ways in which they could
engage in LL. The curricula, therefore, should highlight different forms of learning that
lend themselves to engagement in LL. It would not be enough, for example, to focus on
in-service training, and conference or workshop attendance. Other forms of formal
education, informal learning, continuing education, etc. should be part of curricula.
Additionally, extra-curricular activities should be designed to encourage students to
engage in experiential learning activities geared towards their holistic development.

Faculty should also vary their assessment methods. For instance, OECD (2005)
recommends that formative assessment be adopted as a means of meeting the goals of
LL. It is explained that this enhances student achievement and “guide[s] students toward
development of “learning to learn” skills ... by placing emphasis on the process of
teaching and learning, and actively involving students in that process, building students’
skills for peer- and self-assessment, helping students understand their own learning, and
develop appropriate strategies for “learning to learn” (OECD, 2005, p. 2). Students’
learning can also be assessed with a view towards not only the product but also the
processes. The latter can include different ways in which students attempt to solve given
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problems, engage in team activities, and use intrapersonal communication skills, all of
which are among the key skills a lifelong learner ought to develop (Deveci, 2019;
Taylan & Bafail, 2019).

In the context of the current study, several caveats also need to be made. First,
we collected data only from one institution. Therefore, the results of the study cannot be
generalized. To understand students’ metaphoric perceptions of LL, therefore, students
from other contexts could be involved, too. It may also be useful to identify faculty’s
perceptions of LL. Students often take their teachers as role-models, so research into
ways in which faculty engage in LL can provide insights into how students could be
helped further. Lastly, the development of students’ LL perceptions and skills can be
studied longitudinally.
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Universite Ogrencilerinin Hayat Boyu Ogrenmeye Yonelik Olumlu ve Olumsuz
Algilari: Metaforik Bir Analiz

Oz

Yiiksekogretimde, teknik becerilerin yani sira hayat boyu égrenme (HBO) becerilerine de 6ncelik vermelidir.
Ancak biitiin iiniversite 6grencilerinin HBO ye asina oldugunu varsaymak dogru olur mu? Oyle olsa bile bazi
ogrenciler HBO niin bir tir stres Kaynagi olduguna inaniyor olabiliv mi? Bunlari anlamanin bir yolu,
bireylerin kavramlara eklediklerine iliskin anlami aktarmak icin yaygin olarak kullanilan metaforlardir.
Dolayisiyla bu ¢alismada 229 iiniversite 6grencisinin HBO ye iliskin metaforik algilary incelenmistir. Veriler
soylem tamamlama formu kullamlarak toplanmistir. Sonuglar, sectikleri metaforlarla yansildigi gibi
ogrencilerin HBOye iliskin algilarimin sunrlh oldugunu gostermistiv. HBO'YU tanumlamak iizere en stk
kullanilan metaforlar “aga¢”, “hayat”, “evren” ve “yolculuk” olmustur. Ogrencilerin belirttigi HBO
ozellikleri arasinda en fazla “siireklilik”, “simirsizik” ve “ufuklarin genislemesi” yer almistir. Ayrica
ogrencilerin kullandiklan metafor ve agiklamalarda HBO'ye iliskin olumsuz algilanin da bulundugu
goriilmiistiir. Ogrencilerin hayat boyu Ogrenen bireyler olma potansiyelini artirmak igin HBO becerilerinin
iiniversite miifredatimin ayrilmaz bir parcasi olmasini onermekteyiz.

Anahtar sozciikler: hayat boyu 6grenen, hayat boyu 6grenme, metafor, 6grenci algilari, yiiksekogretim
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Abstract

The focus of the study was to explore how parenting and children’s motivation to
learn would influence preschool children’s readiness to learn at school. Two-
hundred-thirty-two mother-father dyads reported on their socioeconomic status
(SES), child rearing practices and perceptions of their preschool age children’s
mastery motivation (gross-motor persistence, object persistence, social symbolic
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persistence, and mastery pleasure). The preschool teachers reported on children’s
readiness measured by five domains (physical well-being, emotional maturation,
social competence, language and cognitive competence and communication and
general knowledge) and children’s mastery motivation. Structural equation
modeling (SEM) analyses revealed that mastery motivation in children was a
significant and a positive predictor of children’s school readiness; and the effects of
parenting was mediated by mastery motivation.

Keywords: Mastery motivation, school readiness, parenting practices, mediation
model, preschool children

Introduction

Since the establishment of its republic in 1923, Turkey has been going through major
and dramatic changes in its policies concerning national education with ministers
serving their terms claiming that their major goal was to improve the quality of
education. Within the overall framework of education, early childhood education, also
referred to as preschool education in Turkey, which is not mandatory, there appears to
be lack of standardized care, consistency and widespread quality, as well as access
privileges currently, has been going through some major changes since 1960s (Aksoy &
Eren Deniz, 2018; Ozgiinlii & Metindogan, in press; Saklan, & Erginer, 2016).
According to Aksoy and Eren Deniz (2018) the law, that was passed in 1973, laid out
the foundation of national early childhood education policies including its target age
group, purpose, and its goals to achieve for children. Specifically speaking, the aims
were highlighted as ensuring “children develop physically, mentally, and emotionally;
that they acquire good habits; that they are prepared for primary education; that a
common environment of upbringing is provided for children who come from

Bogazigi University, Department of Primary Education, ametindogan@boun.edu.tr, ORCID: 0000-0003-
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disadvantaged backgrounds; and that children speak Turkish properly” (p.114).
Preschool education then was placed in kindergarten classrooms within elementary
schools, independent preschools of private and public institutions.

In the year 2011, Turkish National Education went through another wave of
some major changes within a few months without prior preparation of the schools or the
teachers. Consequently, age for school entry was dropped down to 60 months the
following school year (Kartal, 2013). Up until that time, there had been efforts to make
kindergarten education mandatory for the entire nation for children to start schools
ready to learn. With this change however, the plans to make kindergarten education
nationwide was put on a hold as the children at the kindergarten age then was being
accepted to first grade classrooms. However, there were many challenges faced by the
children, parents, and the teachers.

Despite the assumption that children who start school at 60 months were ready
to start school at such young ages, these children were not ready and attention and
cognitive competence were major challenges faced by these children (Kapgi et al.,
2013). Moreover, others found that these children, who skipped kindergarten and started
first grade were not ready for school. When these children started school, they had
challenges with fine motor skills, physical development, attention, focus, concentration,
memory, language and communication skills, and following classroom routines just to
list a few, compared to their classmates who had started school older (Kahramanoglu et
al., 2014). When these challenges were expressed by teachers and parents alike, another
change was implemented and the mandatory age for school enrollment was now 66
months and parents were allowed to wait until their children were 72 months old (Kapg¢1
et al., 2013). This action was more like reestablishing the old rule that the mandatory
school entry age was 72 months. While the focus was on changing the school entry age,
perhaps with a hope to get kids start school ready or to improve the quality of education,
the efforts to make kindergarten education available for all were put on a hold. As of
now, although Ministry of National Education (MoNE) has been announcing that there
are efforts to make kindergarten education mandatory nationwide, and some pilot cities
have implemented the change, mandatory early education is not in place. Meanwhile,
the content of the early childhood education (ECE) curriculum was renewed, and new
curriculum books were prepared in 2013 (Okul Oncesi Egitim Programi [Preschool
Education Program], 2013), in another attempt to improve quality of early childhood
education. It is still unknown; however, how young children will prepare for formal
schools and how older children will have better school achievement and score better on
international tests such as PISA on which Turkish children have been scoring poorly
(Gur et al., 2012). To sum up, although national educational policies seem to lack a
more comprehensive approach to educating its youngsters and preparing them for
formal schooling, a need to addresses the interconnectedness of familial, school and
child related factors remain and that family systems and functioning play a key role in
children’s school readiness (Turnbull et al., 2022). Thus, this study focuses on exploring
how within a family system, parenting styles, authoritative (democratic) and
authoritarian (strict), predict children’s school readiness via their effects on children’s
internal motivation to learn and experience new challenges.
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The Relationship among Parenting Styles, Mastery Motivation and School
Readiness

The issue of preparing children for school in the early childhood years is a world-wide
phenomenon and has been receiving considerable attention (Welsh et al., 2010).
Understandably, the concern for early development and education comes from the
knowledge we have acquired in the field that early childhood experiences are very
important predictors of present and future well-being, including school readiness,
earning and later school achievement (see Bornstein et al., 2003; Fox & Geddes, 2016;
Pianta et al., 2009; Welsh et al., 2010; Winter, & Kelley, 2008). Specifically, it has been
argued that early years are critical for young children’s mental development and will
pave the way to future learning and development (Welsh et al., 2010). Research shows
that when children complete early childhood education ready to learn, they will start
primary school with a great advantage and will have significantly better chances to have
successful academic life (Pan et al., 2019). This is important because academic success
seems to be persistent throughout one’s educational life. Researchers also conclude that
children’ first grade achievement scores would continue to be similar to their scores
during middle and high school years suggesting that achievement is rather stable all
through compulsory schooling (Rimfeld et al., 2018). All in all, the evidence suggests
that early childhood period in general, and early childhood education, matters; because,
although human development is a continuum, early childhood period is especially
decisive for brain development, and to establish the foundations of emotional,
behavioral (Osher et al., 2020), and even educational skills that will set the tone for
future development and learning.

Children’s readiness for school is important for children’s overall well-being as
well. We can argue that a comprehensive approach to children’s well-being includes
absence of problem behaviors, presence of positive behaviors, preventing problems
from occurring, providing early intervention and opportunities to combat the limits set
by the context and the genes (Buehler, 2020). Correspondingly, we can cogitate that
supporting children’s readiness to learn is both a preventive measure, as it helps combat
school failure, and a supportive measure as it can contribute to future academic success.
In fact, school failure, one of the major threats to children’s well-being (Santor et al.,
2020) is one of the problems children of all ages face and a major concern for educators,
policy makers, and parents. When we look at factors that prevent school failure, we see,
among many others, supporting children’s motivation to learn and early cognitive
development are important (Squires & Kefallinou, 2019).

While preparing children for school has been a focus of interest, what
constitutes readiness has had various definitions. In the initial stages of school readiness
research, because cognitive development was considered to be the primary factor
influencing a child's school readiness, researchers focused on children’s intelligence,
reading, or delaying school entry. (Carlton, 1999; Carlton & Winsler, 1999; Linnenbrink
& Pintrich 2002; Welsh et al., 2010). Although cognitive development is an important
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element in school readiness, a focus solely on cognition is misleading insofar as it
neglects such factors as parenting, and children’s motivation to learn. According to
Linnenbrink and Pintrich (2002), only after the 1980s researchers began to focus on
motivation as a factor influencing child achievement and started integrating motivation
and cognition in their research. Then in the 1990s, some researchers sought to identify
motivational dynamics as possible factors influencing preschool and kindergarten age
children’s achievement (Eccles, 1993; Carlton, 1999; Carlton & Winsler, 1999). In more
recent times, researchers are showing interest in exploring motivation as a factor
influencing young children’s readiness to learn (Fantuzzo et al., 2004; Henrich et al.,
2005; Howse et al., 2003; MacPhee et al., 2018; Ozbey & Giirler, 2019).

In broader terms, mastery motivation can be defined as young children’s
internal desire to explore and influence their environment without expecting a reward
from others around them (Barrett-Morgan, 1995; Harter, 1992a; Harter, 1992b; Jennings
& Dietz, 2003). This internal desire within mastery motivation in young children refers
to their desire to learn and engage in “self-directed” behaviors without relying on
rewards provided from outside forces, to have persistence to achieve challenging tasks
or skills for intrinsic pleasures (Jennings & Dietz, 2003; Morgan et al., 1995; Messer,
1993). Moreover, children with higher levels of mastery motivation would prefer
challenge, they would show persistence in their explorations when faced with
challenging tasks that are appropriate for their development and would show interest
and engage with people and materials that are provided for them to play and explore in
their environment (Busch-Rossnagel &Morgan, 2013; MacPhee et al., 2018; MacTurk
& Morgan, 1995; MacTurk et al., 1995; Morgan et al., 1995; Turner & Johnson, 2003).
Considering that starting first grade is a challenging new experience that requires
exploration and persistence, mastery motivation becomes one of the key processes for
their adjustment to school and succeed (Fantuzzo et al., 2004; MacPhee et al., 2018).
Furthermore, mastery motivation is not set by nature and there is great room for parents
to interfere and to influence unique mastery motivation profiles their children will have,
especially with their child rearing styles (MacPhee et al., 2018).

Baumrind (1967) studied the relationship between preschool children’s
competence and parenting attitudes and formulated parenting styles that are based on
parenting practices that either hinder or support children’s competence. Some of these
behaviors were control, reasoning to obtain compliance, encouraging verbal give and
take, use of coercive power without reason, warmth, strictness, demand for obedience,
consistency, directiveness, communication. She concluded that parents who were
authoritative in style (use of high control, responsiveness, reasoning, warmth and
communication) had more competent children than parents who were more authoritarian
(use of high control, strictness, coercive power and demand for obedience) and parents
who were permissive (warmth, no demand and control). Later studies concluded that
parenting styles and practices affect children’s social, emotional and cognitive
development (Baumrind, & Black, 1967; Bronfenbrenner, 1986; Connell & Prinz, 2002;
Dornbusch et al., 1987, Fagot, 1978; Fagot & Hagan, 1991; Fung, 2022; McGillicuddy-
De Lisi, 1996; Pinquart, 2016; Sigel & McGillicuddy-De Lisi, 2002). It is often found
that while authoritative parenting is more advantageous, authoritarian parenting may
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present some challenges for child outcomes (Pinquart, 2016; Shumow et al., 1998).
Although permissive parenting seems to be associated more with behavioral problems
and lack of school success across cultures (Baumrind, 1966, 1967, 1968, 1993; Durkin,
1995) the effect authoritarian parenting has on children is debated to this date (De
Oliveira, 2015). While some suggest that in cultures where obedience is expected are
more collectivistic, the negative effects of authoritarian parenting on children’s
achievement diminish (Chao, 2001), others found that culture or individualism-
collectivism has no effects (De Oliveira, 2015). Studies that focus on the effects of
parenting on mastery motivation show that some of the parenting behaviors that support
mastery motivation are care, warmth, support, providing stimulating experiences,
responsiveness, autonomy support and scaffolding (Fung, 2022; Jdzsa et al., 2019;
MacPhee et al., 2018) which seem to coincide with authoritative parenting. Whereas,
highly controlling parenting, strictness, not providing autonomy support (MacPhee et
al., 2018; Moorman & Pomerants, 2008) that are associated with authoritarian parenting
seem to be less optimal for the development of mastery motivation.

In conclusion, exploring how parenting influences on children’s readiness to
learn is mediated by children’s mastery motivation would allow for an exploration of “a
complex, ongoing, and dialectical process” in which children’s maturation and social
and cultural environment interact (Carlton, 1999, p.9). In order to better understand
these processes for early childhood school readiness, current research explored a model
that focused on personal motivation and parenting. Both of these factors, familial and
personal, have been separately linked in past studies (Carlton, 1999; McGroder, 2000;
Raver et al., 2007; Turner & Johnson, 2003; Welsh et al., 2010) to school performance
and school readiness in children. Furthermore, there is some research that combined
mastery motivation and parenting in predicting school readiness in more advantaged
families and even fewer studies with low-income families (MacPhee et al., 2018;
Moorman & Pomerantz, 2008). However, studies that connect parenting practices,
mastery motivation and children’s readiness to learn seems to be lacking particularly
those that are in different cultural contexts. Finally, even though traditionally parenting
styles research include permissive, ignoring or neglectful parenting; such parenting
practices were excluded in the present study. Primary reason for this was that the goal in
the study was to explore the effects of types of involvement exhibited by parents within
their parenting styles, not the lack of involvement as permissive or neglectful parents
seems to often exhibit in their parenting styles.

As discussed earlier, research indicates that children’s academic achievement is
strongly influenced by factors related to the family and the child. Thus, main objective
for the present study was to test a model demonstrating pathways to children’s school
readiness. These pathways are family background (income and education of the
parents), parenting styles (strict and democratic) and children’s mastery motivation. It is
expected that children’s mastery motivation would mediate the relationship between
parenting and children’s readiness to learn in five domains. In the present study, school
readiness is seen as a multifaceted phenomenon including cognitive skills, physical
well-being, language and reading skills, emotional well-being and social skills, and
behavioral adjustment. One of the primary assumptions guiding this perspective is that
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children who are well-developed in these areas will have an advantage in school over
those who have difficulty in one or more of these areas. Thus, testing the model will
first consist of testing a series of structural equation models examining pathways to each
of the five domains of school readiness: Physical readiness, emotional maturation, social
competence, language and cognitive competence and communication, and general
knowledge. In these models, the pathways that originate in a family setting are
considered to be parenting dimensions that are called strict and democratic parenting.
Then the mediating variable, mastery motivation will be introduced into the model. This
model assumed that structural variables such as parental income and education would
influence parenting practices and the parenting practices in turn would influence child
mastery motivation and this would finally inform school readiness in five different
domains.

It is expected that higher levels of authoritative parenting would be associated
with higher levels of mastery motivation and school readiness among Turkish children.
On the other hand, authoritarian parenting is expected to be negatively associated with
mastery motivation and school readiness. Finally, it is expected that children’s mastery
motivation would mediate the relationship between parenting styles and children’s
school readiness in all five domains.

Method
Participants

As data were collected as part of a doctoral dissertation in a major metropolitan
province in Turkey (Metindogan-Wise, 2007) ethics approval was received from
Syracuse University Institutional Review Board (01.01.2004-IRB041) and the Ministry
Education of Turkey. After the approval received from the ministry, preschools as well
as elementary schools with preschool classrooms in Ankara metropolitan areas were
contacted to ask whether they would be willing to participate in the present study. Once
the schools agreed, preschool teachers were asked to contact the parents to invite them
to participate in the study and to deliver the questionnaire packets. Parents returned the
completed and sealed envelopes to the teachers. There were 234 mother-father dyads of
preschool age children reporting about their parenting practices, children’s mastery
motivation and demographic information. The mothers ranged in age from 20.7 to 49
years with an average age of 32.8 years (SD = 4.98). Education level was asked using a
Likert Scale, 1 referring to uneducated to 6 referring to post graduate degrees. The
modal mother had a high school degree and of the remaining mothers, 31% had less
than high school education, 39% had high school, and 27% had higher education; 61%
of the mothers were homemakers while only 34% reported holding a job. The rest (5%)
were either currently unemployed, retired or did not report their work status.

The fathers’ ages ranged from 25.5 to 55.0 years with an average age of 36.6

(SD =5.34). The average father had a high school degree and had completed some
college work (SD = 1.44). Fathers’ education levels ranged from less than high school
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(31%), high school (33%) to higher education (34%) with 4% holding graduate degrees.
The majority of the fathers were employed (88%) while the rest were currently
unemployed or retired (2%). The average family income was in the range of 951-1,110
Turkish Lira, monthly, equaling $717.36 — $829.75 at the time of data collection.

The average age of the target preschool child was 5.6 years (SD = .39) with the
ages ranging from 4.4 years to 6.5 years; only 1.7% of the children were reported to
have minor physical handicaps. One-hundred fourteen of the children were girls (49%)
and one-hundred twenty of them were boys (52%). Demographic information may be
found in Table 1.

Table 1

Sociodemographic Characteristics of Parents

N Min Max Mean SD
Mothers’ Education 232 1.00 8.00 2.93 1.46
Fathers’ Education 227 1.00 6.00 3.15 1.45
Mothers’ Age 204 20.74 49.02 32.73 5.27
Fathers’” Age 205 25.54 55.03 36.51 5.62
Income 236 1.00 14.00 7.37 3.79
. Boys 121 4.36 6.46 5.59 42
Child Age i1 113 444 6.38 5.60 35
Measurements

Socio-economic Status and Living Arrangements

Parents provided information about their socio-economic status, (income and their
educational background) living and child-care arrangements, including whether they
lived with extended family, who the primary caregiver of the child was and whether
child attended day-care. These were asked by close-ended questions that listed possible
alternatives and that participants could also respond in writing if the listed choice
selections were not inclusive of their responses.

Child Rearing Practices

Child rearing practices were measured using a revised version of Child Rearing
Practices Q-Sort-Revised (CRPQ-R, Block, 1965; Roberts, 1999). The original
questionnaire had 99 items and measures the dimensions of parenting such as
cool/distant, conflict, encourages autonomy, protective/indulgent, discourages emotional
expression. Examination of the reliability estimates (Cronbach alphas; Cronbach, 1954)
indicated that the overall scale was reliable, with alphas = .834 for mothers, and .874 for
fathers. After conducting principal-components factor analysis with a two-factor
solution (Dekovic et al., 1991), final authoritative parenting consisted of 17 items and
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the authoritarian parenting consisted of 10 items both for mothers and fathers. The
reliability analyses using Cronbach alphas for the final factors revealed good to
moderate internal consistency with the alphas ranging for authoritative mothering = .80,
authoritative  fathering = .88, authoritarian mothering =.61, and authoritarian
fathering = .60.

Child Mastery Motivation

In order to measure children’s mastery motivation, parents and teachers were asked to
report on Dimensions of Mastery Questionnaire (DMQ; MacTurk et al., 1995). The
DMQ consists of four different subscales yielding four composite scores including
persistence, total mastery pleasure, general competence, and negative reaction to failure.
Examination of the reliability estimates using Cronbach alphas indicated that the overall
scale was very reliable with an alpha of .90 for teachers, of .85 for mothers, and, of .87
for fathers.

School Readiness

The “Early Development Instrument: A Population-based Measure for Communities”
(EDI) is used to assess children’s development (Janus & Offord, 2003a). This 120-item
scale assesses both “the outcome of early years” and “children’s readiness to learn at
school” (Janus & Offord, 2003b). This teacher completed scale consists of 120 items
and five sub-scales measuring physical health and well-being, social competence,
emotional maturity, language and cognitive development, communication skills and
general knowledge. Cronbach’s Alpha reliability analyses were good and revealed
Cronbach’s alphas of .80 for physical health and well-being, .98 for social competence,
.92 for emotional maturity, .96 for language and cognitive development, and .94 for
communication skills and general knowledge.

Questionnaires that were assessing child mastery motivation, children’s school
readiness to learn and parenting styles were originally in English. In order to adapt these
questionnaires into Turkish, translation and back translation approach was implemented.
After this process was complete, two doctoral students who were native in Turkish and
fluent in English checked the translations and agreed on the final forms. Finally, two
Turkish primary school teachers read and commented on the Turkish translations for
clarity and cultural appropriateness for the final forms to be revised. Because of time
limitations, an independent pilot study could not be implemented. However, as the data
were collected, data were checked for reliability to make sure the final data could be
reliable.
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Results
Child Care and Living Arrangements

Families that included both the mothers and fathers were included in the study and they
were asked about their caregiving responsibilities for their preschool aged child. Of
those mathers, 82% indicated that they were the primary caregivers of their children and
only 11% reported both mothers and fathers were equally responsible for childcare of
their children. Approximately 7% of the mothers reported that some other family
member was a primary caregiver. In contrast, 34% of the fathers did not report anyone
as a primary caregiver. Out of the remaining 66% of fathers, over half (58%) reported
that mothers were the primary caregivers and 6% reported that both mothers and fathers
were primary caregivers of their children.

Parenting Styles

In order to examine whether Turkish parents employed more authoritative or
authoritarian parenting styles while interacting with their preschool-age children, two-
way repeated measures ANOVA (parent sex X parenting style) analyses were
conducted. Results indicated that sex of the parent, did not have an effect on the type of
parenting style Turkish parents employed, F(1, 233) = 2.27, p > .05. This suggested that
mothers and fathers were similar in their parenting styles. Results however, revealed
that there was a significant parenting style main effect, indicating that mothers and
fathers both differed in their parenting styles, F(1, 233)=1203.77, p<.001.
Examination of the parenting style main effect revealed that both mothers and fathers
were more authoritative than they were authoritative (See Table 2).

Table 2

Mean Scores of Maternal and Paternal Parenting Styles

Mean N SD SE
Authoritative Mothering 5.37 234 41 .03
Authoritarian Mothering 3.54 234 71 .05
Authoritative Fathering 5.25 234 .59 .04
Authoritarian Fathering 3.50 234 .70 .05

Structural Equation Modeling

Structural equation modeling (SEM) that allows to “create single latent constructs with
multiple indicators” (Sabatelli & Bartle, 1995, p.1034) was used in the analyses.
Maximum likelihood estimates that were obtained using Amos 4.0 software (Arbuckle,
1999) were used. Consistent with Arbuckle and Wothke’s (1999) advice, a critical ratio
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(C.R.) of 1.96 (p<.05) and higher was considered to be significant. Because the
analysis of gender differences did not reveal multivariate effects of child gender, the
models were computed for the whole sample. According to several authors (e.g., Byrne,
2000; Civelek, 2018; Marcoulides & Schumacker, 2001), for perfect model fit, GFI,
AGFI, and CFI values should be 1, however, values above .9 are considered to indicate
good model fit. Similarly, while an RMSEA value of 0 indicated that the data fit the
model very well, a value of less than .05 is thought to indicate an adequate model fit
although values as high as .08 are reported to indicate adequate model fit (Byrne, 2000).
Additionally, Chi-squares (}2) and their associated degrees of freedom (df) were also
used to determine the model fit; a non-significant 2 is needed to be able to conclude
that the hypothesized model and the perfect fit are not different. These goodness of fit
estimates are used commonly in the literature to test for model fit (Byrne, 2000;
Civelek, 2018; Marcoulides & Schumacker, 2001).

Variables in SEM Analyses

Teacher ratings were used to create the variables for each of the five domains of school
readiness (physical health and well-being, social competence, emotional maturation,
language and cognitive competence, and communication and general knowledge).

The mastery motivation variables for each domain were used as latent
variables. These latent variables were informed by domain specific persistence scores
and mastery pleasure scores. Thus, physical mastery motivation was informed by gross
motor persistence and mastery pleasure; social mastery motivation as a latent variable
was informed by social-symbolic persistence and mastery pleasure; and finally, mastery
motivation for cognition and, language and communication and general knowledge was
informed by object persistence, social symbolic persistence and mastery pleasure.
Mastery pleasure scores consisted of composite scores of reports from mothers, fathers,
and teachers. Persistence scores for each mastery motivation domain were also
composite scores of reports from mothers, fathers, and teachers. Unlike results for
school readiness, for mastery motivation variables, teachers and parents were both
considered to provide unique sources of information regarding mastery motivation of
children due to their observations of children in different settings (Turner & Johnson,
2003). For that reason, based on what Turner and Johnson (2003) suggested, three
composite scores that measured different aspects of children’s mastery motivation:
physical mastery motivation, social mastery motivation, and mastery motivation for
cognition and general knowledge were computed.

Model Testing

In order to analyze the hypothesized models, the links among the constructs in the
models were explored and confirmed using Pearson-r correlations (Conger et al., 2002;
Scaramella et al., 1998). To test the model, first the full model of school readiness for
each of the five domains was tested, and then specific mastery motivation variables as
mediating variables between parenting (SES and parenting styles) and school readiness
in each domain were tested. Next, the non-significant paths were dropped, and the
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revised model were recomputed (Civelek, 2018; Pedhazur, 1997; Turner & Johnson,
2003). The final step of mediation testing included computing the models without the
specific mastery motivation variable for each domain to estimate the model fit with and
without the mediating variable in the model. According to Baron and Kenny (1986), for
a true mediation effect to be present, the direct relationship between the exogenous
variables (parenting styles, income, and education) and the outcome variables (school
readiness variables) need to drop down or be non-significant after the introduction of
mediating variables. Consistent with what Baron and Kenny (1986) and Kenny (2006)
recommend, Sobel test (Sobel, 1982) was used as an additional testing to assess whether
the mediation effect observed in the data were significant.

Model for Physical Readiness for School
Mothers

Having established the links between maternal education, income and parenting styles
for mothers, the latent variable of physical mastery motivation was introduced into the
model. In the model, authoritative mothering was a significant predictor of mastery
motivation, f =.20, C.R.=1.95, indicating higher levels of authoritative mothering
were associated with higher levels of mastery motivation. No other variable was
associated with mastery motivation. The model, however, explained only 6% of the
variance. Examination of goodness of fit statistics indicated that the model fit the data
well, y2 =5.52, df = 5, p = .36 (ns); RMSEA = .02, GFI = .99; AGFI = .96; CFI = 1.00.

After fixing the non-significant pathways to O (zero) and introducing the
outcome variable, physical readiness for school, the results indicated that authoritative
mothering, f = .26, C.R. = 3.18, continued to be significantly and positively associated
with physical mastery motivation. The strength of the association, however, increased.
No other variable was associated with physical mastery motivation. Physical mastery
motivation was significantly and positively associated with physical health and well-
being, p=.33, C.R.=4.20. There was a direct and a negative association between
authoritarian mothering and physical health and well-being, p =-.17, C.R. = -2.64. This
model explained 16% of the variance in physical health and well-being. Examination of
goodness of fit statistics indicated that the model fit the data well, y2 =8.16, df =9,
p = .52 (ns); RMSEA = .00, GFI =. 99; AGFI = .97; CFI = 1.00.

After dropping mastery motivation (mediating variable) from the model, results
indicated that the strength of the relationship between authoritarian mothering and
physical readiness had increased slightly, B =-19, C.R.=-2.72. Authoritative
mothering was not related to physical readiness for school suggesting an indirect effect
of authoritative mothering through physical mastery motivation. The model without
physical mastery motivation only explained 6% of the variance in physical readiness for
school. The model still fit the data well, y2 = .68, df =2, p=.71 (ns); RMSEA = .00,
GFI =.1.00; AGFI =.99; CFI =1.00. Sobel’s test showed that there was an indirect
effect of authoritative mothering on physical health and well-being of children mediated
by physical mastery motivation, Z = 2.39, p < .05 (See Figure 1).
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Figure 1

Mothers’ Trimmed Child Mastery Motivation Model for Physical Readiness

(Standardized Regression Coefficients with Critical Ratios)
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In the model examining the effects of fathering (authoritative and authoritarian),
parental income and fathers’ education on physical mastery motivation, authoritative
fathering was significantly associated with physical mastery motivation, § = .36, C.R. =
4.14. No other variables were associated with physical mastery motivation and the
model explained 13% of the total variance in physical mastery motivation. The model fit
the data well, y2=3.91, df=5, p=.56 (ns); RMSEA =.00, GFI =.99; AGFI =.98;
CFIl = 1.00.

After fixing the non-significant paths to zero, and including physical health and
well-being in the model, physical mastery motivation was significantly and positively
associated with physical health and well-being, § = .36, C.R. = 4.42. A slight increase in
the association between authoritative fathering and physical master y motivation was
also observed. The model explained 15% of the variance. The model fit the data well,
x2=481, df=9, p=.85 (ns); RMSEA =.00, GFI =.99; AGFI=.98; CFI=1.00.
Finally, after dropping the mediating variable and testing the model, none of the
variables was associated with physical health and well-being and the model explained
only 3% of the variance. The model fit the data well, 2 =.27, df =2, p=.88 (ns);
RMSEA = .00, GFI =1.00; AGFI=1.00; CFl=1.00. The result of the Sobel’s test
revealed that there was in fact an indirect effect, Z = 3.08, p < .01 (See Figure 2).

Bogazici University Journal of Education Vol. 39-1 (1)



The Mediating Effects of Child Mastery Motivation 61

Figure 2

Fathers’ Trimmed Child Mastery Motivation Model for Physical Readiness
(Standardized Regression Coefficients with Critical Ratios)
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Results indicated that authoritative mothering was positively and significantly
associated with social mastery motivation, p = .25, C.R. = 2.52, with model explaining
7% of the variance. The model fit the data well, y2=6.91, df=5, p=.23 (ns);
RMSEA = .04, GFI =.99; AGFI =.96; CFI =.99. After fixing non-significant paths to
zero and introducing the outcome variable, results indicated that social mastery
motivation was positively associated with social competence, p = .25, C.R. = 2.91. Out
of the remaining predicting variables, none was associated with social competence. The
strength of the relationship between authoritative mothering and social mastery
motivation increased, p =.26, C.R.=3.22. The model fit the data well, y2 = 10.74,
df =9, p=.30 (ns); RMSEA = .03, GFI = .99; AGFI = .96; CFI =.99. Dropping social
mastery motivation from the model revealed no significant relationship between the
exogenous variables and the endogenous variable. Although dropping social mastery
motivation did not result in a significant direct effect of authoritative mothering on
social competence, Sobel’s test revealed that there was in fact an indirect effect of
authoritative mothering on social competence among Turkish children, Z = 2.16, p < .05
(See Figure 3).
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Figure 3

Mothers’ Trimmed Child Mastery Motivation Model for Social Competence

(Standardized Regression Coefficients with Critical Ratios)

Mother’s Social Symbolic
Education Persistence
Object
> A
o Persistence
S /7
N 2 Social Cognitive
N L.
’u.i Al'i/tlhg:ltqtlve_ .26 (3.22) M'\élt?j;?g’n Mastery
S{f; omerng Pleasure
=
Authoritarian .25 (2.91)
Mothering

-18 (- Social
2' 84) Competence
' Domain of

School Readiness

Household
Income

Fathers

Results indicated that fathers’ authoritative fathering was significantly and positively
related to social mastery motivation, 3 = .30, C.R. = 2.72. No other variable was related
to social mastery motivation and the model explained 9% of the variance. Examination
of model fit indices indicated that model fit the data well, y2 = .24, df =4, p = .66 (ns);
RMSEA = .00, GFI =1.00; AGFI =.98; CFI =1.00. After fixing the non-significant
paths to 0 (zero) and introducing the outcome variable into the model, results indicated
that authoritarian fathering was significantly and positively related to social competence
among Turkish preschool children, p = .15, C.R. = 2.26. Authoritative fathering was still
significantly related to social mastery motivation, g =.31, C.R. = 3.45. A significant
relationship between the mediating variable and the outcome variable was observed,
B =.19, C.R. = 2.40. The whole model accounted for 6% of the variance and fit the data
well, y2=7.71, df =9, p=.56 (ns); RMSEA = .00, GFI =.99; AGFI =.97; CFI = 1.00.
Authoritarian fathering was still significantly and positively associated with social
competence even after social mastery motivation was dropped from the model, = .15,
C.R. =2.18. The model now accounted for only 3% of the variance although the model
continued to fit the data well, y2 = .12, df = 1, p = .73 (ns); RMSEA = .00, GFI =.1.00;
AGFI = 1.00; CFI =1.00. Sobel’s test revealed that there was an indirect effect of
authoritative fathering on social competence mediated by social mastery motivation,
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Z =2.01, p <.05. The effect of authoritarian fathering however was only a direct effect
on social competence (See Figure 4).

Figure 4

Fathers’ Trimmed Child Mastery Motivation Model for Social Competence
(Standardized Regression Coefficients with Critical Ratios)
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Because the link between social-symbolic persistence and mothering variables was
already established, non-significant pathways between authoritarian mothering and
social-symbolic persistence, maternal education and social symbolic persistence, and
income and social symbolic persistence were set to 0 (zero). Results indicated that social
mastery motivation was positively and significantly related to the emotional maturation
domain of school readiness, p=.27, C.R.=3.12. The significant and positive link
between authoritative mothering and social mastery motivation was still observed,
B =.26, C.R. = 3.23. The model explained only 7% of the variance and the model fit the
data well, y2=10.61, df=9, p=.30 (ns); RMSEA =.03, GFI =.99; AGFI= 96;
CFI =.99. Dropping social mastery motivation from the model did not result in any
significant relationships between the predictor variables and the outcome variable
although the model fit the data well, y2=68, df=2, p=.71 (ns); RMSEA =.00,
GFI =1.00; AGFI =.99; CFI =1.00. Sobel’s test revealed that the indirect effect of
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authoritative mothering on emotional maturation/competence through social mastery
motivation was indeed significant, Z = 2.24, p < .05 (See Figure 5).

Figure 5

Mothers’ Trimmed Child Mastery Motivation Model for Emotional Maturation

(Standardized Regression Coefficients with Critical Ratios)
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Because the link between social-symbolic persistence and fathering variables was
already established; the full model with fathering, social mastery motivation and
emotional maturation was examined. Results revealed that authoritative fathering
continued to be significantly associated with social mastery motivation, § = .33,
C.R. =3.72, and social mastery motivation was positively associated with emotional
maturation & competence, B = .24, C.R. =2.92. The model explained only 7% of the
variance although the model fit the data well. »2=6.19, df=5, p=.29 (ns);
RMSEA = .00, GFI = .99; AGFI =.97; CFI = 1.00. Dropping social mastery motivation
from the model did not result in any significant relationships between the predictive
variables and the outcome variable. Sobel’s test examining the significance of mediating
effect of social mastery motivation on emotional maturation & competence revealed that
the indirect effect was in fact significant, Z = 2.92, p < .05 (See Figure 6).
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Figure 6

Fathers’ Trimmed Child Mastery Motivation Model for Emotional Maturation
(Standardized Regression Coefficients with Critical Ratios)
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Results revealed a significant and positive relationship between authoritative mothering
and mastery motivation, p=.26, C.R.=3.55, and the model explained 8% of the
variance in mastery motivation for cognition and general knowledge. Examination of
the model fit indices indicated a good model fit, y2=28.97, df=9, p=.44 (ns);
RMSEA =.00, GFI =.99; AGFI=.97; CFl=1.00. After fixing the non-significant
paths to O (zero), authoritative mothering was now significantly and positively
associated with children’s mastery motivation for cognition and general knowledge,
B=.26, C.R.=3.56. Maternal education was significantly and positively related to
language and cognitive competence B =.17, C.R.=2.42. The association between
children’s mastery motivation for cognition and general knowledge and language and
cognitive competence was positive and significant,  =.38, C.R. =5.09. The model
accounted for 23% of the variance. Examination of the model fit indices indicated a
good model fit, y2=10.98, df=14, p=.69 (ns); RMSEA =.00, GFI=.989;
AGFI = .97; CFI = 1.00.

After dropping mastery motivation to examine mediation a positive association
that approached conventional levels of significance between authoritative mothering and
language and cognitive competence was obtained, p=.12, C.R.=1.95. Similarly,
authoritarian mothering also approached statistical significance, p =-.13, C.R. =-1.95.
This association, however, was negative. Finally maternal education continued to be
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positively associated with language and cognitive competence, f =.18, C.R. =2.31.
Testing the significance of the indirect effect of authoritative mothering using the
Sobel’s test revealed that the mediation was in fact significant, Z=2.90, p <.01.
Examination of the model fit indices indicated a good model fit, y2 = .68, df =2, p=.71
(ns); RMSEA = .00, GFI = 1.00; AGFI = .99; CFI = 1.00 (See Figure 7).

Figure 7

Mothers’ Trimmed Child Mastery Motivation Model for Language and Cognition
(Standardized Regression Coefficients with Critical Ratios)

Mothe_r‘s Social Symbolic
Education Persistence

'\)5}
b

i)
‘f\- Authoritative
9’ Mothering
B
|

Object
Persistence

ocial Cognitive
Mastery
Motivation

26 (3.56)

Mastery
Pleasure

= 53 .38 (5.09)

Authoritarian

Mothering Language
and
17 (2.42) Cognition
-18 ('2-41% Domain of
School Readiness
Household

Income

Fathers

Results revealed a significant and positive relationship between authoritative fathering
and mastery motivation for cognition and general knowledge,  =.29, C.R.=3.90.
Examination of the model fit indices indicated a good model fit, y2 = 16.25, df = 10,
p =.09 (ns); RMSEA = .05, GFI = .98; AGFI =.95; CFI = .98. After dropping the non-
significant pathways and including the language and cognitive competence in the model,
the results revealed that paternal income was now closer to being significantly and
positively related to language and cognitive competence, B =.13, C.R.=1.90.
Authoritative fathering continued to be related to mastery motivation for cognition and
general knowledge, B = .28, C.R. = 3.86. Mastery motivation for cognition and general
knowledge was also significantly and positively associated with language and social
competence, B = .40, C.R. =5.32. The model explained 21% of the variance in language
and cognitive competence. Examination of the model fit indices indicated a good model
fit, y2 = 17.66, df = 15, p = .28 (ns); RMSEA = .03, GFI = .98; AGFI = .96; CFIl =.99.
Dropping the mediating variable, did not result in any significant association between
the predictive variables and the outcome variable. Examination of Sobel statistics
revealed that the indirect effect of authoritative fathering on language and cognitive
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competence through mastery motivation was significant, Z=2.98, p<.01 (See
Figure 8).

Figure 8

Fathers’ Trimmed Child Mastery Motivation Model for Language and Cognition
(Standardized Regression Coefficients with Critical Ratios)
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The results revealed a significant and positive relationship between authoritative
mothering and mastery motivation, § =. 26, C.R. = 3.55. The model explained 8% of
the variance in mastery motivation and fit the data well, y2 =8.97, df =9, p = .44 (ns);
RMSEA =.00, GFI =. 99; AGFI =.97; CFl =1.00. After fixing the non-significant
paths to 0 (zero) and introducing the outcome variable into the model, results revealed
that income was significantly associated with child communication and general
knowledge, B = 19, C.R.=2.76. Mastery motivation was significantly and positively
associated with communication and general knowledge, P =.46, C.R.=6.35.
Authoritative mothering was also significantly associated with communication and
general knowledge. The model explained 31% of the variance in communication and
general knowledge and fit the data well, x2=12.94, df=15 p=.61 (ns);
RMSEA = .00, GFI = .99; AGFI = .97; CFI = 1.00.

Dropping the mediating variable, mastery motivation, resulted in a significant
effect of authoritative mothering on communication and general knowledge, p = .13,
C.R. =2.07, suggesting a significant mediating effect of mastery motivation between
authoritative mothering and communication and general knowledge. Testing the
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significance of this mediating effect using Sobel statistics revealed that this indeed was
a significant indirect effect, Z=3.09, p<.01. Income was also significantly and
positively associated with communication and general knowledge, § = .15, C.R. = 2.07,
but the effect had less strength with the removal of mastery motivation from the model.
This model without mastery motivation explained 10% of the variance in
communication and general knowledge. The model fit the data well, y2 = .68, df = 2,
p =.71 (ns); RMSEA = .00, GFI = 1.00; AGFI =.99; CFI = 1.00 (See Figure 9).

Figure 9

Mothers’ Trimmed Child Mastery Motivation Model for Communication and General

Knowledge (Standardized Regression Coefficients with Critical Ratios
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My first step in analyzing the model of communication and general knowledge domain
of school readiness of Turkish children was to examine the direct effects of parenting
variables on mastery motivation. Results revealed that authoritative fathering was
significantly and positively related to mastery motivation,  =.29, C.R.=3.87. The
model explained 8% of the variance in mastery motivation. The model fit the data well,
%2 =16.10, df = 9, p= .07 (ns); RMSEA = .06, GFI = .98; AGFI = .94; CFI = 98.

After fixing non-significant paths to zero and adding the communication and
general knowledge into the model, authoritative fathering and mastery motivation were
still significantly related, p =.28, C.R. = 3.81. Mastery motivation for cognition and
general knowledge was significantly and positively associated with communication and
general knowledge, B =.47, C.R.=6.20. Income was another variable that was
significantly and positively associated with communication and general knowledge,
B =.21, C.R. =3.21. The model explained 31% of the variance in communication and
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general knowledge and model fit the data well, y2=18.61, df =14, p=.18 (ns);
RMSEA = .04, GFI = .98; AGFI = .95; CFI = .99.

When mastery motivation was dropped from the model, income continued to
be significantly associated with communication and general knowledge, B =.203,
C.R. = 2.80. Importantly, authoritative fathering was now significantly associated with
communication and general knowledge, B =.15, C.R.=2.41, suggesting a complete
mediation effect of mastery motivation for cognition and general knowledge between
authoritative fathering and communication and general knowledge. The Sobel test
conducted to test the significance of this mediation effect revealed the mediation effect
was indeed a significant one, Z =2.24, p<.01. The model explained only 9% of the
variance in communication and general knowledge without the mastery motivation for
cognition and general knowledge and the model and fit the data well, y2 = .27, df = 2,
p = .88 (ns); RMSEA = .00, GFI = 1.00; AGFI = 1.00; CFI = 1.00.

In summary, in the domain of communication and general knowledge some
similar effects for Turkish mothers and fathers were observed. For both mothers and
fathers, again authoritative parenting had a significant effect on child communication
and general knowledge. For communication and general knowledge, the mediating
effects of mastery motivation for cognition and general knowledge seemed to be
stronger and the effect was complete. A difference between mothers and fathers was that
the income of mothers, but not fathers had a direct and a significant effect on
communication and general knowledge of Turkish children (See Figure 10).

Figure 10

Fathers’ Trimmed Child Mastery Motivation Model for Communication and General
Knowledge (Standardized Regression Coefficients with Critical Ratios)
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Discussion, Conclusions, and Implications

Results of this study suggested that authoritative practices of the parents resulted in
children to be more motivated and more competent in all five domains of school
readiness. Authoritarian mothering, although negatively associated with outcome
variables, was not a significant predictor explaining children’s school readiness directly
or indirectly thorough mastery motivation. This is interesting because even though
Turkish culture holds traditional elements, this finding was comparable to the findings
from western cultures proposed by Baumrind (1966; 1967). And the findings that the
relationship between authoritarian parenting and school readiness is negative seems to
be different from Chao’s (1994; 2001) findings with parents of Chinese descent.
Authoritative parenting includes control similar to authoritarian parenting. However,
authoritative parenting, unlike authoritarian parenting includes practices such as warmth
and reasoning that could allow for control acts to be perceived as more concerned and
caring. This could allow for such practices to be associated with competence. This result
supports the “Family Change Model” proposed by Kagitcibasi (1996; 2006; 2007) that
Turkish culture is more representative of a culture where there is a dialectic synthesis of
East and West.

Findings revealed that both mothers’ and fathers’ authoritative parenting, but
not authoritarian mothering or fathering, were significant and positive predictors of
mastery motivation among Turkish preschool children. This is similar to the findings of
existing research that when parenting and home environment are supportive, caring and
demanding, children are better supported and motivated (MacPhee et al., 2018).
Moreover, the findings also showed that both mothers’ and fathers’ education and
income to an extent, were positive predictors of authoritative parenting and negative
predictors of authoritarian parenting. It seems that parents who are better educated are
more optimal in their parenting behaviors that lead children to be motivated to master.
These findings support existing research that provides robust evidence that income and
particularly parental education are significant predictors of numerous child
developmental outcomes (Kotaman, 2018; Querido et al., 2002). It is possible that these
parents stimulate their children better and provide developmentally appropriate
challenges and encourage their children to explore creating a stimulating environment
(MacPhee et al., 2018). It is reasonable to assume that parental income and education
mean easier access to resources to provide for children. Thus, it would be important for
educational policy makers to focus more on improving the skills of economically
disadvantaged parents. Because parents of preschool age children go to schools and
have contact with teachers more than parents of any other age group, it would be
important for teachers to take advantage of these visitations to help improve the
parenting skills of these parents (See Honig, 1975) such as helping parents to develop
skills to reason and play with their children, stimulate them and allow them to explore
their environment through scaffolding (Vygotsky, 1979).

Another important finding of the present study was that mastery motivation
was a significant predictor of all five of the domains of school readiness. This finding
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was consistent with other research examining the relationship between mastery
motivation and academic success among preschool and older age groups (Cheung &
McBride-Chang, 2008; Gottfried, 1985; Jézsa et al., 2019; Linnenbrink & Pintrich,
2002; MacPhee et al., 2018; Ozber & Giirler, 2019; Turner & Johnson, 2003). Present
finding that mastery motivation was the most significant predictor of all five domains of
school readiness supports the proposition that motivation is an essential resource for
children to reach their potential (Paris et al., 2006). Based on this, we can conclude that
one great pathway that goes to children’s achievement starting in the home environment
goes through mastery motivation.

The results of this research are interesting because even though the findings are
in agreement with western literature on parenting that authoritative parenting is
associated with positive child outcomes, the parental effects on child outcomes, in this
case, school readiness, seem to go through the effects parents have on children’s
motivation to learn. Moreover, the effects of parental income and education seem to
follow a path that goes through parents to mastery motivation and finally to children’s
readiness. As MacPhee et al. (2018) suggested, mastery motivation is “malleable” and
that parents can help children to be better motivated to approach new challenges and
have inner desires to learn. Specifically, findings of this research suggests that parental
authoritative approaches such as reasoning with the child, expressing affection, playing
with the child, encouraging the child to be more expressive and allowing child to take
responsibilities are valuable for children to be motivated to master new and relatively
challenging tasks. These types of interactions promote the child’s internal motivation to
be persistent in their interactions with social and physical world and get pleasure with
mastering skills and as a result be competent in various areas of development and tackle
the challenges of further schooling.

One important implication of the present study is that if teachers and parents
want children to be successful, they need to make sure these children want to and love
learning. One way both parents and teachers can accomplish this is by creating more
democratic and supportive environments in which children are seen as active agents in
their own lives. Allowing children to develop autonomy, providing children with more
age-appropriate challenges and responsibilities as well as encouraging them to be more
active learners are crucial. This way, it would become possible for children to
experiment with their skills and learn new ones. Also, focusing on children’s efforts
rather than the products when they are working on a project could encourage children to
be more persistent, hence allowing them to master the skill they are working on. It is
important to note that Parent’s educational involvement does not necessarily mean they
need to teach their young children how to read or write or teaching them their numbers.
Rather, at early ages, parents can be involved in their children’s learning by
understanding children’s signs of frustration and joy during challenging tasks as well as
how children react to failures and successes. These signs, correctly interpreted, can give
valuable information for the development of mastery motivation and areas children need
to be supported to develop internal motivation. When children are frustrated for
example, when they fail to complete a task, rather than simply ignoring it, or getting
upset with them, parents can implement proper guidance to adjust the level of difficulty
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of the task and help children review the steps they are taking to solve the task and keep
trying till children themselves are satisfied with the result. It is important to guide
children to own their own learning process and to do it for themselves other than
pleasing a parent. Similar approaches can be implemented by early childhood education
teachers in classrooms. Furthermore, Turnbull et al. (2022) suggested that when families
routinely play with their children, engage in art activities, read to them, and engage in
community activities their children are more ready for school. Even though it is obvious
that all these activities can be seen as crucial for motivation and learning, what needs to
be noted is that these activities were family routines, meaning that they were part of a
family life. Hence, it is important to create an atmosphere at home where learning is part
of everyday activities, not something to be separated from daily routines.

Mastery motivation is a bridge between parenting style and children’s
academic achievement. Thus, teacher preparation programs, and the projects that are
designed to educate parents and teachers about young children should emphasize that
being involved in children’s schooling and supporting children’s education does not
mean engaging only in traditional educational activities. Rather, empowering children,
taking a whole child perspective, using daily activities, play and children’s curiosity can
all support children to be eager to learn and master their environment and experiences.
We know that adults who employ mastery-oriented practices will help children to
develop more positive attitudes toward their schooling (Pomerantz et al., 2006).

Although this study has shown that early mastery motivation is an important
predictor for children’s readiness to learn and parents play a significant role in children
developing mastery motivation, there were still several limitations. Future research
should focus more on identifying more specific daily activities parents practice at home,
not just parenting styles and follow children throughout later school years. In addition to
daily activities at home, parental goals and expectations, value they place on children’s
learning and development, and how they view their role in their children’s learning can
give better insight into parent related dynamics that influence mastery motivation and
school readiness. Moreover, self-regulation is another important factor that received
scholarly attention that affects children’s readiness and achievement (See Blair &
Diamond, 2008; Blair & Raver, 2015; Duncan, et al., 2018). Future research that
explores the interaction between self-requlation and mastery motivation as well as
family dynamics would help clarify our understanding of how parenting would
influence children’s inner resources that govern how children approach and cope with
new challenges and experiences and how children’s path to successful school
experiences are paved. Furthermore, this study did not focus on any of the school related
factors that could help children develop mastery motivation and be better prepared for
formal schools. Thus, it is important future research that focuses on school related
factors as well such as teacher-child interaction, teacher’s efficacy skills and
expectations, curriculum implemented at schools and material resources schools have.
Finally, although including both mothers and fathers is a strength of the present study,
the data were collected through self-report instruments. Future research that includes
multiple approaches such as observations, interviews and focus groups can provide
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valuable information on ways in which parents support children’s development and
learning.
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Cocuklarm Basar1 Motivasyonunun Ebeveynlerin Cocuklarim Ogrenmeye Hazir
Olusuna Etkisinde Araci Rolu: Yapisal Esitlik Modeli

Oz

Bu arastirma ebeveynlerin ¢ocuk yetistirme stilleri ve ¢ocuklarin 6grenme motivasyonlarinin okul-oncesi
doneminde bulunan ¢ocuklarin okula hazir  bulunusluguna etkisini incelemek fiizere tasarlanmigtir.
Arastirmaya dahil edilen iki yiiz otuz iki gift anne-babadan sosyo-ekonomik durumlari, ¢ocuk yetistirme
tarzlart ve ¢ocuklarimin bagart motivasyonuna dair bilgi edinilmis. Cocuklarin siniflarinda bulundugu erken
cocukluk egitimcileri ise ¢ocuklarin okula hazir bulunusluklarini bes ayr alanda (fiziksel iyi olus, duygusal
olgunluk, sosyal yetkinlik, dil ve bilissel alanda yetkinlik ve iletisim ve genel bilgi) degerlendirmis, ayrica
basari motivasyonu olgegini de doldurmustur. Yapisal esitlik modeline gore incelenen arastirma verilerinin
sonucunda basart motivasyonunun g¢ocuklarin okula hazir bulunuslugunu pozitif yonde yordadigi, ayrica
bagsari motivasyonun ¢ocuk yetistirme stillerinin okula hazir bulunusluga olan etkisinde araci rolii oynadigi
goriilmiistiir.

Anahtar Kelimeler: Basart motivasyonu, okula hazir bulunusluk, ¢ocuk yetistirme stilleri, okul-Oncesi
¢ocuklari
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Abstract

Virtual internships are new areas of research in teacher education. They provide
authentic contexts to foster complex professional thinking. Furthermore, they
embody the essential elements of learning-technology-by-design approach, which is
believed to be the most effective method to develop teachers’ technological
pedagogical content knowledge (TPACK). This study, conducted in 2018, examined
the effectiveness of a virtual internship to develop preservice teachers’ TPACK
employing a quasi-experimental research design aided by qualitative data. The
participants were seventy-four preservice teachers from a variety of majors. Data
were collected using a self-report survey adapted from the Survey of Preservice
Teachers' Knowledge of Teaching and Technology and the reflections written by the
participants. The results indicated no statistically significant differences in the
TPACK survey scores between the experimental and the control group participants.
However, the experimental group significantly increased their TPACK scores in all
TPACK sub-domains, except the content knowledge. The qualitative analysis based
on participants’ reflections supported the findings from the quantitative analysis by
providing confirming evidence for the effectiveness of virtual internships in
preservice teacher education.
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Introduction

Technological Pedagogical Content Knowledge (TPACK) is a conceptual framework
describing the types of knowledge teachers need for technology integration (Mishra &
Koehler, 2006). It builds on Shulman’s (1986, 1987) conception of pedagogical content
knowledge (PCK), underlying the idea that the relationship between content and
pedagogy is as important as they are separate. Effective teachers need to be occupied
with both content and pedagogy by making the aspects of subject matter more teachable

(Shulman, 1986).
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According to Mishra and Koehler (2006), the prominence of new technologies
in educational practice is a big change. They are candidates for playing an essential role
in changing the nature of classrooms by offering a variety of representations, analogies,
examples, explanations, and demonstrations assisting to make content more
understandable to learners as mentioned by Shulman in 1986. Mishra and Koehler
introduced the TPACK framework putting the knowledge of content, pedagogy,
technology at the center of teaching. The focus of the TPACK framework is on the
connections, interactions, affordances, and constraints between and among these
knowledge bases rather than considering them as separate bodies of knowledge. This
way of thinking resulted in the following types of knowledge: pedagogical content
knowledge (PCK), technological content knowledge (TCK), technological pedagogical
knowledge (TPK), and finally the interplay between all of them, technological
pedagogical content knowledge (TPACK) (Figure 1).

Figure 1

TPACK Framework Categories (reproduced by permission of the publisher, © 2012 by
tpack.org)

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Technological
Content

Knowledge
(TCK)

P
Knowled
(TF’K)ge

Content
Knowledge
(CK)

Pedagogical
Knowledge
(PK)

Pedagogical
Content
Knowledge
(PCK)

Contexts

Content knowledge (CK) can be explained as the quantity and organization of the actual
subject matter that is to be learned or taught. It is the knowledge assumed to be known
and understood by teachers such as key facts, conceptions, theoretical information, and
methodologies in a particular field; knowledge of explanatory frameworks organizing
and connecting ideas; and knowledge of the rules of evidence and proving (Mishra &
Koehler 2006; Shulman, 1986). Pedagogical knowledge (PK) represents the knowledge
of procedures and methodologies that one uses during the teaching and learning
processes. PK is related to all matters of how students learn, managing a classroom,
developing and implementing lesson plans, and assessing students. PCK was described
by Shulman (1986) as the knowledge that is the most germane in a particular subject
matter for teaching. Technological knowledge (TK) can be explained as knowing how
to utilize standard technologies like books, black, and chalkboards, as well as more
advanced technologies such as the Internet and interactive whiteboards. TCK is the
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knowledge of how to compose representations in a subject area by making use of
technologies. TPK is about the knowledge of various technologies teachers benefit for
pedagogical purposes during learning and teaching processes. It includes knowing the
presence, elements, and potentials of these technologies and also knowing how their use
might have potential influences on the teaching process. And finally, TPACK is a type
of knowledge that “requires an understanding of the representation of concepts using
technologies, pedagogical techniques that use technologies in constructive ways to teach
content, knowledge of what makes concepts difficult or easy to learn and how
technology can help redress some of the problems that students face, knowledge of
students’ prior knowledge and theories of epistemology, and knowledge of how
technologies can be used to build on existing knowledge and to develop new
epistemologies or strengthen old ones” (Mishra & Koehler, 2006, p. 1029). TPACK
requires fully understanding the interweaving and complex relationships between the
three major sources of teacher knowledge.

Researchers have suggested several ways to help teachers develop TPACK.
These methods involved the use of TPACK-based courses (Albion, 2012; Niess et al.,
2010; Tanak, 2020; Tyarakanita et al., 2020) or technology courses as part of cultural
exchange programs (Dalal et al., 2021), courses specifically focusing on lesson plan
designs (Chai et al., 2010; Guzey & Roehrig, 2009; Harris & Hofer, 2011; Koh & Chali,
2014; Njiku et al., 2021; Polly, 2011), intervention programs providing teachers
technology integration opportunities in their classes (Jaipal-Kamani & Figg, 2015; Koh
& Divaharan, 2011), and strategies combining more than one method (Jang, 2010;
Mouza et al., 2014).

Most notably, however, Koehler et al. (2007) advocated the use of design-
based activities in order to develop TPACK. In this learning-technology-by-design
approach, the general guideline is to have teachers enact on an authentic professional
action, such as designing materials or activities for their own classrooms, to develop
their TPACK. While some researchers state that it is not clear what makes this strategy
successful, there is a general agreement among researchers on its effectiveness (Voogt
et al., 2016). Therefore, it is important to focus on the critical elements of this approach
to suggest effective learning environments for TPACK development.

Virtual Internships/ Epistemic Games

One novel approach that can effectively support TPACK development of preservice
teachers is virtual internships. This is because they also embody the elements of
authenticity, small group collaboration, and design task - the three essential
characteristics of the learning-technology-by-design-approach (Oner, 2020). Virtual
internships in general aim to provide authentic contexts to foster complex professional
thinking. In a virtual internship, learners collaboratively work on authentic tasks in
small teams, and interact with mentors in a simulated online environment. In this
environment, they are given the identity of actual interns of a specific profession.
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Virtual internships are based on the epistemic frame theory, and thus, also
called epistemic games (Shaffer, 2004, 2006, 2007, 2012). Epistemic frame theory
argues that it is not just the amount of knowledge that makes up expertise in any given
profession. It is the connections and configurations among different knowledge bases,
which make up the epistemic frame of a profession —a construct similar to TPACK
(Oner, 2020). Thus, virtual internships can be defined as computer-based practicum
simulations designed to support the development of the epistemic frame of professional
practice. More specifically, they aim to use the theory to transform the actions taken by
the learner into a practicum experience within a digital learning environment.
Therefore, they link the resulting game activities to the desired outcomes of an
epistemic frame, which combines knowledge, skills, identity, values, and epistemology
of a profession (Shaffer, 2006). Normally, this process advances gradually through a
professional practicum in which a student takes part in a controlled environment and
makes reflections on the consequences with mentors and peers (Shaffer et al., 2009).

Within the last decade, several virtual internships have been developed and
assessed, such as the Pandora Project, Land Science, Escher's World, and Nephrotex, at
the Epistemic Analytics Lab. These proved to be successful in developing complex
thinking in areas such as mathematics, engineering, and urban planning (Arastoopour et
al., 2014; Hatfield & Shaffer, 2006; Nash & Shaffer, 2012). However, they mostly
addressed the STEM professions and used by high school students and engineering
freshmen (Oner, 2020). Thus, the use of virtual internships in higher education is a new
area of research.

More recently, a new virtual internship was designed by Oner (2020), namely
the School of the Future (STF), for preservice teachers to develop their TPACK. Oner
(2020) further analyzed preservice teachers’ TPACK development using a network
analytics method, namely the epistemic network analysis (Shaffer et al., 2016). Her
analysis showed that at the end of the STF experience, preservice teachers’ TPACK
representations became more complex in terms of the number of pedagogical
considerations and the strength of connections between technological, pedagogical, and
content knowledge.

The present study tries to complement this line of work by investigating the
effectiveness of virtual internships in preservice teacher education by using a self-report
TPACK survey and participant reflections. More specifically, this study aims to support
TPACK development with the implementation of a new virtual internship into an
educational technology course offered as part of teacher education programs.

The research questions of the study are specified as:

(1) Do the preservice teachers who participate in a virtual internship (the STF group)
differ from those who do not participate (control group) in their CK, PK, TK, PCK,
TCK, TPK and TPACK scores over time?
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(2) Is there a statistically significant difference between the pre- and post-TK, CK, PK,
PCK, TCK, TPK and TPACK scores of the preservice teachers who participate in the
virtual internship?

(3) How do preservice teachers’ opinions on integrating technology into educational
settings change as they participate in a virtual internship?

Method

This study employed a pre- and post-test quasi-experimental research design aided by
qualitative data that were obtained from the participants’ responses to a set of reflection
questions. The qualitative data (reflections are written by the participants both at the
beginning and at the end of the STF intervention) were used to complement and expand
on the quantitative findings. Using qualitative data as an addition to quantitative data is
accepted as a way to externalize the complex and multifaceted situations in learning and
teaching practice (Chang et al., 2015).

Code of Ethics

This study has been reviewed and approved by Bogazici University SBB-EAK with the
date and meeting number 04.04.2018, SBB-EAK 2018/39. Necessary permissions from
the participants before data collection have been obtained.

Context and Participants

The study took place in the context of an educational technology course aiming to
support preservice teachers’ technology integration into their teaching at an English-
medium university in 2018. The participants were preservice teachers who were in their
junior or senior year from a variety of majors (see Table 1). Two sections of the course,
taught by the same instructor, were randomly assigned as the experimental (STF) and
the control groups. For the participants of the experimental group, participation in the
virtual internship was a requirement of the course. However, participation in the study
was voluntary and before data collection, ethical approval was granted by the
institutional ethics committee.

Seventy-four participants, who gave informed consent, were involved in the
study (see Table 1). A group of 26 participants from the STF group was randomly
selected to answer the reflection questions.
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Table 1

Number of Participants

Department STF Group  Control Group Total
Foreign Language Education 14 16 30
Mathematics Education 11 5 16
Science Education 6 8 14
Gmdance_ and Psychological 7 7 14
Counselling

Total 38 36 74

Intervention: School of Future Virtual Internship

The virtual internship ‘School of the Future’ (STF) was the primary intervention of the
study. STF is a virtual internship program developed by Oner (2020) with the particular
purpose of developing preservice teachers’ TPACK. The intervention included an eight-
week-long program that required students to participate in online STF sessions. The
participation in the STF took place via two-hour-long online meetings during the class
hours at a computer lab.

In STF, participants were addressed as intern teachers at a fictitious school
(called the School of the Future) and asked to work on a major assignment throughout
eight sessions: a collaborative instructional plan that integrates technology and that
could be used by the STF teachers in the upcoming semesters. The participants from
the same department were assigned to teams of four or five. Every week, teams worked
on tasks that were designed to scaffold the final instructional plan project. During the
online meetings, two graduate students (one of them being the first author), portrayed as
mentor teachers at STF, facilitated the sessions by asking pre-prepared thought-
provoking questions, providing explanations about that week’s assignment, and
technical help while maintaining team collaboration.

Weekly tasks required students to read assigned readings before and during the
online meetings, prepare reports before meeting online, discuss questions posted by
mentors synchronously during the online meetings, and submit notebooks (artefacts and
reflections) during the online meeting or later -- all of which required them to consider
and reconsider the connections between technology, pedagogy, and content that they
needed to teach. An ordinary flow of STF participation is further explained below.

After login, interns see a pop-up screen indicating a new message from the STF
coordinator about that week’s assignment. The message informs the interns about the
specific assignment, necessary resources, and notebook content they need to submit.
The interns can access the resources by following the links in the message or using the
resources tab on their screen (see Figure 2).
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Figure 2

Resources Screen

Resources v

Intesnship Workfiow
- 1- Introduction 10 the Virtual internship @ STF

Rm2:Technology_integration-a-definition
-2-Wnatis Technology Integration?

Rm2: Technology use vs technology
integration
2-What is Technology Integration?

Rm3: Skills of the Future
3- Develoging Thinking SKils for the Future

Microsoft Word - 6Writing Quality Learning Objec...1 /7

hutp/captain park edu facultydevelopment/writing_learming_objectives him 1

Writing Quality Learning Objectives

Learning objectives (often or
brief, clear, specific statements of what learners will be able to perform at the
condlusion of instructional activities. Learning objectives stem from course

87

objectives; course objectives are broad statements reflecting general course
Rm3: Integrated Thinking Mode! goals and outcomes, while leaming objectives are targeted statements about

m3: Integrated Thinking Model expecied Generally, ing ob}
based as the designate exactly what students need to do to demonstrate mastery
of course material. With this in mind, leaming objectives are ahways stated in
Bloom's Digital Taxcnomy terms of student outcomes. The purpose of leaming objectives is fo:

- 3- Developing Thinking Skills for the Future

- 3. Developing Thinking Skills for the Future

Faciltate overall course goal o
Rm3: Topic and Instructional Objectives for Inform students of the standards and expeciations of the course

Team IP

- 3- Developing Thinking Skills for the Future ~Provide information for the development of assessments by identiying the types -+

of evidence that students need to produce to demonstrate understanding
structional Objectives
g Thinking Skills for the Future

~Clarify the intent of instruction and guide the formation of instructional activities -
(textbook selection, teaching resources, instructional methods, efc)

-Provide a framework for evaluating student understanding and progress. k=

Rmd: Blogs

Mentors interact with the team members during all online meetings via an integrated
chat window (see Figure 3).

Figure 3

Online Chat Page of Teams

Science 1

1- Introduction to the Virtual Internship @ STF
2-What is Technalogy Integration?

3- Developing Thinking Skills for the Futurs

4- Investigate Technological Tools

5-Team Initial Instructional Plan

G- Investigate Theories of Learning

7- Investigate Team IP Topic

8- Team Final Instructional Plan

@Team Science 1: Plzase share your research findings regarding the impertance of your topic. student
misconceptions. and difficulties associated with teaching this topi

0:16:58 AM

1 My tapic explains the causes of air, soil and water pollution and suggests solutions to reduce the
effects of environmentally harmful substances,

21

We are dealing with an inevitable and undenizble fact that the pollution rate an earth is increasing.

18:01 A

I+ and students have the misconception like "Recycling salves all our waste problems.”
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After each online meeting, team members need to individually submit a notebook,
which includes deliverables showing their work on the tasks. An example of a notebook
entry is the summary of the team discussion of a particular week (see Figure 4).

Figure 4

Notebook Screen of an Intern

Halebook = 5] ]
& Team Final Insiructional Plan Nolebeok

112501 55401 - e 13 Intern 13's Notebook: 1- Introduction to the Virtual Internship
@ STF Notebook

Available in Shared Space

7- Investigats Team I Topic Notebook
11122118 10.00A] - e 13

& Investigate Thecries of Learning Nolebcok
111518 843AM) - lern 13

5- Team initial INSIUCTON PIan NOEOOOK
(1101118 057AM) - mten 13

4~ Investigate Technological Tools Notebook
11025018 121048 - inbern 13

Entrance Interview Record

2 Beveloping T
1101813 T30 | completed the interview

2. \nat is Technology Int
"

i Intemenip @ STF intern13 10/04/18 11,4584
11004118 12:184M1 - Indern 13 Maggie Viilking 10105118 10740

Last Saved: 10/05/2018 09,07 444N

The research team can display deliverables (notebook entries) on the STF mentor
interface, evaluate them, and send feedback messages back to the interns on behalf of
the STF program coordinator (see Figure 5). Example feedback messages are shown in
Figures 6 and 7.

Figure 5

Mentor Screen for Viewing Deliverables (Notebooks)

Science 1

1- Introduction to the Virtual Internship @ STF

2-What is Technology Integration?

3- Developing Thinking Skills for the Future

4- Investigate Technological Tools

5- Team Initial Instructional Plan

6- Investigate Theories of Learning

7-Investigate Team IP Topic

8- Team Final Instructional Plan
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Figure 6

Feedback Screen 1

TR waggie Wilkins
BT intem 16
R 11/01/18 9:5TAM

TS RE: 4- Investigate Technological Tools

Hi Intern 16,

| see that you've submitted a notebook entry.

This notebook looks great. Nice jobl

Thanks,

Maggie

Figure 7

Feedback Screen 2

TS Maggie Wilkins

Inten 12

10/18/18 11:01AM

RE: 2- What is Technology Integration?

Hi Intern 12,

| see that you've submitted a notebook entry.

Good job on the Your Definition of Technology Integration section
However:

the major points discussed and summarized the points you agreed or disagreed

of the points you agreed and disagreed on

Thanks,

Maggie

« Your summary of your group meeting discussion did not have the necessary details. Please check if you have all

You need to summarize the discussion regarding the main points discussed, not list them. You also give more details

Please make the above revisions and resubmit the notebook to me by the end of the next work session
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The interns can also share their deliverables on a shared space accessible to all STF

participants (see Figure 8).
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Figure 8

Shared Space

Shared Space v Mentor: Admin v

Shared Space

User Title Type  Created Date

Intern 2 1- Introduction to the Virtual Internship @ STF Notebook Note Thu, 4 Oct 2018 11:17 AM
Intern 12 1- Introduction to the Virtual Internship @ STF Notebook Note Thu, 4 Oct 2018 11:18 AM
Matt Williams 1- Introduction to the Virtual Internship @ STF Sample Notebook Note Thu, 4 Oct 2018 11:18 AM
Matt Williams 1- Introduction to the Virtual Internship @ STF Sample Notebook Note Thu, 4 Oct 2018 11:18 AM

Matt Williams 1- Introduction to the Virtual Internship ( Sample Notebook Note Thu, 4 Oct 2018 11:18 AM

Matt Williams 1- Introduction to the Virtual Internship @ STF Sample Notebook Note Thu, 4 Oct 2018 11:18 AM

Matt Williams 1- Introduction to the Virtual Internship Sample Notebook Note Thu, 4 Oct 2018 11:18 AM
Matt Williams 1- Introduction to the Virtual Internship @ STF Sample Notebook Note Thu, 4 Oct 2018 11:24 AM
Intern 2 2- What Is Technology Integration? Notebook Note Thu, 11 Oct 2018 11:00 AM
Intem 14 2- What is Technology Integration? Notebook Note Thu, 11 Oct 2018 11:00 AM
Intern 10 4- Investigate Technological Tools Notebook Note Thu, 25 Oct 2018 11:02 AM

Data Sources
The TPACK Survey

The quantitative data were gathered using an adapted version of the Survey of
Preservice Teachers' Knowledge of Teaching and Technology (the TPACK survey in
short) (Schmidt et al., 2009), which was presented to the participants as the entrance and
exit interviews required by STF. The TPACK survey was adapted by adding parallel
items for the foreign language education and psychological counselling and guidance
departments by taking expert opinions (two faculty members from the foreign language
education and psychological counselling and guidance departments) and excluding the
items for the social sciences department. For example, item 17 was constructed as “I can
use a scientific way of thinking” for the participants from the science department,
whereas it was “I can use a way of thinking used by counsellors” for the participants
from the guidance and psychological counselling department.

The adopted TPACK survey included six items for TK, three questions for CK
(arranged for each department- Mathematics, EFL, Science/ Physics/ Chemistry,
Guidance, and Psychological Counselling), seven items for PK, four items for PCK,
four items for TCK, nine items for TPK, and four items for TPACK. The final version
of the survey included 55 items, nine of them asking demographic information. It has a
5-point Likert-scale ranging from strongly disagree to strongly agree as to the original
survey.
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To assure reliability, Cronbach’s alpha values were calculated based on the
data of 62 preservice teachers, different from the study participants, who took the
adopted TPACK survey. The results indicated that the Technological Knowledge (TK)
subscale had a Cronbach's alpha of .85, the Content Knowledge (CK) subscale had a
Cronbach's alpha of .96 for mathematics, .96 for science, .92 for guidance and
psychological counselling, and .83 for EFL group. The Pedagogical Knowledge (PK)
Subscale had a Cronbach’s alpha of .86 and the Technological Pedagogical Content
Knowledge (TPK) subscale had a Cronbach’s alpha of .92. A Cronbach’s alpha value
could not be calculated for the PCK, TCK, and TPACK since these subscales involved
single items.

Reflection Questions

To collect qualitative data, participants were given some reflection questions before and
after the STF treatment. In this study, we particularly analyzed the answers given to the
following reflection questions: (1) How could technology be effectively integrated into
a lesson plan in your field? Please exemplify. (2) Could you state the cases that
integration of technology into the instruction would be appropriate and not appropriate?
Please exemplify.

Data Collection

The data were collected throughout two semesters following the same procedures. The
participants, as intact groups of two sessions of the course, were randomly assigned to
the experimental (STF) and control groups. Both groups were administered the adopted
TPACK survey at the beginning of the semester. Pre-intervention reflection questions
were also given to 26 STF participants, which were determined randomly. The
experimental group followed the STF procedures online for eight weeks (see above),
while the control group covered similar content in a regular class environment.

The typical lesson activities of the control group involved completing and
discussing weekly assigned readings (same as in the STF group), sharing their personal
opinions on the use of technology in K12 education, and posting reflections on their
web-based portfolio. They also worked on developing technology-integrated lesson
plans to provide meaningful learning with technology.

At the end of the intervention, both groups were administered the same
TPACK survey. Additionally, the same group of the 26 STF group participants, who
also had replied to the pre-intervention reflection questions, responded to the same
reflection questions.

Data Analysis

The survey data were analyzed through quantitative methods. For each participant, the
mean scores for each of the TPACK components as pre- and post-intervention scores
were calculated. To answer the first research question, a two-way mixed design
MANOVA test was used. Before conducting the test, nine assumptions of the two-way
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MANOVA were checked to satisfy the requirements of the test (i.e., the dependent
variables measured at interval level, the independent variables consisting of two
categorical groups, the independence of observations, adequate sample size, no
univariate or multivariate outliers, multivariate normality, a positive linear correlation
between each pair of dependent variables for all combinations of the two independent
variables, homogeneity of variance-covariance matrices, no multicollinearity).

To answer the second research question, a separate one-way repeated measure
MANOVA test was used to examine the differences between the TPACK sub-scores of
the STF group over time. Before conducting the MANOVA test, the assumptions were
checked again on the STF data. Determining the main effect (time) on the dependent
variables, univariate follow-up ANOVA tests were performed to determine which
TPACK sub-scores differed in time, using the Bonferroni adjustment. As the time factor
involved only two levels (pre and post), further t-tests were not performed.

To answer the third research question, the reflection data were organized using
an Excel sheet. After a preliminary exploratory analysis of the pre- and post-
intervention reflection data to obtain a general sense of the whole data, the data were
coded qualitatively. This involved dividing the reflection data into meaningful units,
which involved one particular issue (Merriam, 1998), and using the constant
comparative data analysis method (Glaser & Strauss, 1967). The major themes
underlying participants’ responses to the reflection questions were determined. The
most prominent themes and the number of the participants who highlighted these
themes were compared and contrasted in two reflection data sets (pre- and post-
intervention) to provide a complementary understanding of participants’ TPACK
development. While the first author coded the qualitative data, the second author (the
thesis advisor) constantly checked the validity of the codes. Furthermore, the
qualitative findings were triangulated with quantitative data.

Results
Difference between STF and Control Groups

Descriptive statistics for the STF and the control groups indicated that there were
increases at the post mean scores for all the seven TPACK domains, without exception,
in comparison with the pre mean scores of both groups. The gain scores (mean score
differences) for all of the TPACK components, except for the CK, were higher in the
STF group (see Table 2).
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Table 2

Mean Score Differences (Post-Pre) of the Experimental and Control Groups

STF Control
Pre Post Gain Score Pre Post Gain Score
TK 3.43 3.98 0.55 3.26 3.70 0.44
CK 4.31 4,39 0.08 4.23 4,38 0.15
PK 3.83 413 0.30 3.76 3.99 0.23
PCK 4.18 4.53 0.35 4.19 4.42 0.23
TCK 3.53 4.24 0.71 3.72 431 0.59
TPK 3.78 4.32 0.54 3.80 4.20 0.40

A two-way mixed design MANOVA, using Wilk’s Lambda, revealed that there was not
a significant interaction effect of time and group, Wilk’s A =.965, F(7, 66) =.344,
p >.05. Again, using Wilk’s Lambda, there was not a significant main effect of group,
Wilk’s A =.868, F(7, 66)=1.432, p>.05. However, the multivariate result was
significant for time, Wilk’s A =.426, F(7, 66) = 12.684, p <.05, partial n2 = .574,
indicating a meaningful difference in the pre and post TPACK domain scores with a
large effect size (see Table 3).

Table 3

Multivariate Test Results for Wilk’s Lambda®

Effect Value F Hypothesis Error Sig. Partial
df df Eta
Squared

Between  Intercept .005 1772.947° 7.000 66.000 .000 .995
Subjects

Group .868 1.432° 7.000 66.000 .208 132
Within Time 426 12.684° 7.000 66.000 .000 574
Subjects

Time* .965 .344p 7.000 66.000 931 .035

Group

a. Design: Intercept + Group
Within Subjects Design: Time
b. Exact statistic

To summarize, the multivariate test result indicated that there was not a statistically
significant difference in the TPACK domain scores between the STF and control
groups. The analysis, however, revealed a statistically significant increase in the
TPACK domain scores in time regardless of the group affiliation.
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STF Group and TPACK Improvement

Using Wilk’s Lambda, one-way repeated measures MANOVA test result revealed a
significant time effect over the TPACK domain scores of the STF group,
Wilk’s A =.346, F(7, 31) = 8.370, p < .01, partial n2 = .654, indicating a large effect
size (see Table 4). That is, there is a statistically significant difference in the seven
combined TPACK domains (TK, CK, PK, PCK, TCK, TPK, and TPACK) over time
(after participating in the virtual internship).

Table 4

Tests of Within-subjects Effects & °

Within- Value F Hypothesis Error df Sig. Partial Eta
Subjects df Squared
Effect
Time Wilk’s .346 8.370¢ 7.000 31.000 .000 .654
Lambda

a. Design: Intercept

Within Subjects Design: time
b. Tests are based on averaged variables.
c. Exact statistic

Since the MANOVA test was significant for time, the univariate test results were used
to determine which dependent variables (TPACK domain scores) differed. A more
conservative alpha level was applied using the Bonferroni adjustment (« =.007), a
divided a value by the number of dependent variables (seven in this case) to counteract
the potential of an inflated Type | error rate due to multiple ANOVAs (Tabachnick &
Fidell, 1996). The univariate ANOVA test results revealed that the pre and post TPACK
scores of the STF group differed significantly for all the TPACK domains, except for
the CK domain F(1, 37) = .664, p > .007 (see Table 5). As the time factor involved only
two levels (pre and post), further t-tests were not performed.

To summarize, the STF participants significantly increased all of their TPACK
scores, except the CK domain, in time. The qualitative analysis based on the written
reflections presented below also supported the findings from the quantitative analysis by
providing complementary evidence for the TPACK development of the STF group.
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Table 5

Univariate Tests

Source Measure Tg/fpseqllljlarsetém df smzig F Sig. ngl';lrga
TK 5.825 1 5825 45800  .000 553
PK 1.823 1 1823 13723 .001 271
CcK 118 1 118 664 421 018
PCK 2.224 1 2.224 9.941 003 212
TCK 9.592 1 9.592 18770 .000 337
TPK 5.470 1 5470 54964 000 508
TPACK 4750 1 4.750 16349 .000 306
(Ei'r::’er) TK 4706 37 127
PK 4915 37 133
CcK 6.603 37 178
PCK 8.276 37 224
TCK 18.908 37 511
TPK 3.683 37 100
TPACK 10.750 37 201

Change in Preservice Teachers’ Opinions about Technology Integration

Before the STF experience, the participants had more tendencies to benefit from
technology as a source for teaching materials. As seen in Table 6, they generally
perceived videos as easy-to-access materials to provide means when necessary teaching
resources are not available, such as laboratory kits. One student stated that

Most of the concepts of physics are observable and experimental. To make
these concepts more understandable, if possible, it is best to conduct
experiments in the classroom or laboratory, if not, the videos of these
experiments can be viewed at the classroom. (Student 37, pre-intervention
reflection)

One of the most notable changes in the written reflections regarding question 1 is that
the number of the participants who declared online platforms as an effective technology
integration method increased from two to 11 after the STF experience (Table 6). At the
pre-intervention reflections, they described an online platform as an area that the teacher
could share course materials and the students can share their homework and
explorations about a subject. At the post-intervention reflections, however, they
explained an online platform more of a medium that the students can share their ideas,
make discussions, prepare portfolios (Student 25), make comments to each other's ideas
by getting feedback from teachers (Student 27, Student 34, Student 35, Student 38),
working on cooperative projects (Student 18), working on a problem via brainstorming
studies (Student 38), creating discussion groups that would be time-consuming and hard
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to compose in the classroom (Student 30). Thus, the post-intervention ideas included
more emphasis on the learning methods, either individually or as a group.

Similarly, at pre-intervention, they mentioned computer-based simulations as
an alternative in case of the absence of a laboratory and visuals as a way of representing
abstract materials. On the other hand, at the post reflections, their statements were more
mostly associated with integrating technology as a tool. The number of participants who
considered different technologies simply as containers of knowledge notably decreased
in the post reflection data. In addition to an increase in the number of the ideas about the
effective ways of technology integration in a lesson plan, the computer-based tools
became more diversified with the addition of using slide shows, implementing
technologies that support multiple learning approaches and assessment that can be
performed with the help of the Internet.

Table 6

Preferred Technological Tools for Teaching

Pre STF Post STF

Themes # of the Participants # of the Participants

Video 10
The Internet
Visualization
Educational games
Simulations
Applications
Online platforms
Online courses
Slide shows
Multiple learning approaches -
Internet evaluation -

TN D BPOOITO N

S =
Rvw~w Rorrowrw

Total 40

One of the most notable differences between the pre- and post-intervention reflection
statements is related to teacher control when using technology in the classroom. The
number of participants who thought that technology integration should have been under
the teacher's control decreased from 6 to 1 at the post-intervention reflections (see Table
7). At the pre-intervention, participants’ concern about technology integration was
mostly about the possible challenges technology could bring along such as difficulties in
classroom management (Student 25, Student 33, Student 35) and distraction of students
at young ages (Student 18, Student 38). This concern of the participants indicates that
they were overly stressed about the use of technological devices, without considering
their potential for pedagogical purposes. However, at the post-intervention, more
references were made to using technology as a tool instead of using it for its own sake
(see Table 8). One student (Student 27) stated that "The goal should not be learning the
technology itself. It can distract students from the lesson." Also, another (Student 18)
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said that “Learning technology is not a goal for us, we should benefit from it as a tool
when we want to present a material or make some applications otherwise we would not

be able to do.”

Table 7

Reflection Themes before STF

Technology integration is appropriate

Technology integration is not appropriate

# of the # of the
Themes Participants Themes Participants
Under teacher’s control 6 Not used for its own purposes 4
Provided training for its use 5 Used for its own sake 4
Used as a tool 4 Not applicable to certain 3
lessons
In any case 4 EqL_JaI access to technology is 2
an issue
;l;ﬁ)é);rts multiple learning 2 Takes the place of a teacher 1
For saving of time 2 Students not familiar with 1
technology
For distance learning 1 Students bring their own 1
technology
Total 23 16
Table 8

Reflection Themes after STF

Technology integration is appropriate

Technology integration is not appropriate

# of the # of the
Themes Participants Themes Participants
Used as a tool 6 Used for its own sake 6
In any case 4 Students not familiar with 5
technology
To enhance student motivation 2 Teachers not familiar with 3
technology
AS. an _asmstance to reach 1 Distracting attention 3
objectives
Under teacher’s control 1 qual access to technology is 1
an issue
. . Not applicable to certain
For saving of time 1 lessons 1
Total 1 19
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The analysis of the reflection data suggests that, after the STF experience, the
participants started to think about technology as a tool for meeting instructional
objectives with appropriate pedagogical methods rather than simply as a source of
lesson materials and content. They became more articulate about the notion of
technology integration as evident with more diversified ideas, by putting emphasis on
meeting instructional objectives and using diverse pedagogical strategies rather than
using technology for its own sake.

Discussion

The findings of the present study showed that the STF group had higher TPACK and
TK, CK, PK, PCK, TCK, TPK score gains compared to the control group; however, the
differences were not statistically significant. Further analyses indicated that the STF
group significantly increased six of their TPACK scores (TK, PK, PCK, TCK, TPK, and
TPACK), except one (CK), after the STF intervention. Also, the analysis of the pre and
post reflections showed that the participants enhanced their understanding and
conceptualization of technology integration, focusing more on the content-related
learning outcomes with the use of diverse pedagogical strategies when using technology
in classrooms.

Previous research on virtual internships typically relied on the analyses of large
qualitative data sets (chat data of participants working in a virtual internship) and used a
specific type of network analytics method, namely epistemic network analysis (Shaffer,
2017). This body of research manifested the effectiveness of virtual internships in
knowledge development, content learning, making justifications and positive attitude
development toward a subject (Arastoopour et al., 2014; Bagley & Shaffer, 2009;
Bagley & Shaffer, 2011; Beckett & Shaffer, 2005; Chesler et al., 2013; Hatfield, 2011;
Nash et al., 2012; Nash & Shaffer, 2012; Nulty & Shaffer, 2008; Shaffer, 1997
Svarovsky & Shaffer, 2006). However, our findings showed that, in the context of a
quasi-experimental study, there were no statistically significant differences between the
self-report based TPACK scores of preservice teachers who participated in a virtual
internship and those who were in the control group.

The reason for this finding might be attributed to the similar course content and
equally effective methods used in both groups. During the course, the control group also
worked on collaborative class projects, producing instructional multimedia, and
developing technology-integrated lesson plans. Thus, the control group also had several
opportunities to develop their TPACK skills throughout the semester. Thus, it is
reasonable to argue that the reason that the two groups did not differ significantly in
their TPACK development is that both groups comparably improved their TPACK
scores during the study. Further research including additional control groups based on
more traditional instruction (if possible) could be suggested to examine the effects of
virtual internships in teacher education from a quantitative standpoint.
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The analysis also showed that the preservice teachers who participated in the
virtual internship significantly improved their TPACK scores over time. That is, their
self-report evaluations corresponding to all of the TPACK domains (except the CK)
improved as a result of participating in a virtual internship. These findings of the
present study provided complementary evidence on virtual internships being effective
means of developing preservice teachers’ TPACK (Oner, 2020). Oner’s analysis
showed that preservice teachers’ TPACK network representations became more
complex in terms of the strength of connections between technological, pedagogical,
and content knowledge after using the STF. This study corroborates these findings by
showing that preservice teachers’ self-evaluations regarding their TPACK development
also significantly improved with a virtual internship.

One of the issues that should be addressed is the non-significant CK
development of the STF group while making statistically significant improvements in
the other TPACK domains. The reason for no significant development in the CK
domain might be due to the fact that the mean score (M = 4.31) for the CK domain was
already high in the pre-test results. Indeed, the highest pre-test mean score of the STF
group was the CK domain. Therefore, even if the participants benefited from the STF
experience, it might not have shown up in the results in terms of CK development.
Indeed, there is an increase in the CK mean score at the post-test (M = 4.39), while not
being a statistically significant development. Further research could examine ways of
increasing CK in the design of learning environments for TPACK development.

Furthermore, it should be noted that the STF is not designed to develop general
content knowledge per se. Mishra and Koehler (2006) also argue that an educational
program should not be intended to teach a particular content, pedagogy, or technology
separately; rather, the interplay between them should be taken into consideration. STF
provides a setting to study the content knowledge in the context of pedagogical and
technological knowledge; therefore, it does not provide explicit opportunities for
content knowledge development separately. To elaborate, in one of the STF
assignments, teams were asked to discuss their final project topic (content) concerning
its importance (why is it important for students to learn this topic) and possible
misconceptions or learning difficulties connected with it. This assignment also required
students to think about the teaching strategies that can be used to support student
learning and to address the difficulties (make use of PCK) and how technology can help
to support student learning and in addressing the difficulties associated with teaching
this topic (make use of TCK and TPK). Thus, STF is not designed to provide
opportunities for developing TPACK domains separately; rather, it aimed to provide
opportunities for developing TPACK domains in an integrated manner.

This study differs from the most virtual internship-related studies by a
sampling of college students. The majority of the previous studies sampled high school
or middle school students (Bagley & Shaffer, 2009; Bagley & Shaffer, 2011; Beckett &
Shaffer, 2005; Hatfield, 2011; Nash et al., 2012; Nash & Shaffer, 2012; Nulty &
Shaffer, 2008; Shaffer, 1997; Svarovsky & Shaffer, 2006) to study virtual internships.
In one of the studies that sampled college students, researchers worked with the
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engineering students and demonstrated a significant increase in learning engineering
content (Arastoopour et al., 2014; Chesler et al., 2013).

The TPACK improvement of the participants based on the survey data was
additionally supported by the participants’ reflection data. We found that preservice
teachers started to bring in more ideas about the use of technology in relation to the
teaching of certain content in terms of learning outcomes and various pedagogical
methods. This finding provided further evidence for the effectiveness of virtual
internships to develop preservice teachers' TPACK. However, further studies can be
conducted to examine the effect of virtual internships in different university settings. In
addition, researchers could investigate and compare the TPACK development of
preservice teachers from different departments.
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Ogretmen Adaylarimin Teknolojik Pedagojik Alan Bilgilerini Gelistirmede Sanal
Stajin Rolii

Oz

Sanal stajyerlik uygulamalar, karmagsik profesyonel diisiinceyi tesvik etmek i¢in otantik baglamlar saglayan
ogretmen egitiminde yeni bir arastirma alamidir. Ayrica, égretmenlerin teknolojik pedagojik alan bilgilerini
(TPAB) gelistirmek igin en etkili yontem olduguna inanilan tasarim yoluyla ogrenme yaklasiminin temel
unsurlarini icerirler. 2018 yilinda gerceklestirilen bu ¢alisma, nitel verilerle desteklenen yari deneysel bir
arastirma desenini kullanarak ogretmen adaylarimn TPAB'sini gelistirmek icin sanal bir stajyerlik
uygulamasinin etkinligini incelemigstir. Calismaya ¢esitli boliimlerden yetmis dort ogretmen adayr katilmistir.
Veriler, Ogretmen Adaylar: icin Ogretim ve Teknoloji Bilgisi Anketi'nden uyarlanan bir 6z bildirim anketi ve
kattlimcilar tarafindan yazilan yansimalar kullamilarak toplanmigtir. Sonuglar, deney ve kontrol grubu
katilimcilarimin TPAB anket puanlarinda istatistiksel olarak anlamh bir fark olmadigini gostermistir. Ancak
deney grubu, alan bilgisi disindaki tiim TPAB alt alanlarinda puanlarini énemli olgiide artirmigtir.
Kattlimcilarin yansimalarina dayali nitel analiz, nicel analizden elde edilen bulgular: destekleyerek, hizmet
Oncesi ogretmen egitiminde sanal stajyerlik uygulamalarinin etkililigine dair dogrulayici kanitlar saglamistir.

Anahtar Kelimeler: Teknolojik Pedagojik Alan Bilgisi (TPAB), teknoloji entegrasyonu, sanal stajyerlik,
epistemik oyunlar, 6gretmen adaylari
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ECE schools. Therefore, the current study aims to get comprehensive data about the
quality of public ECE classrooms and descriptive data about children’s
socioeconomic backgrounds. Based on this, the current study aims to assess
whether there is a relationship between these two factors and whether there is a gap
among children in terms of reaching high-quality public ECE. This study is
correlational research. The Non-random purposive sampling method is used for the
data collection. The results show that there is a significant positive correlation
between parents’ socioeconomic factors and the quality of ECE classrooms. The
study contributed to the ECE literature by identifying the factors related to children,
parents, teachers, and the quality of ECE classrooms. There is a need for further
research in Turkey that defines and investigates the quality of ECE from a
multidimensional perspective and particularly including families, schools,
educational programs, and culture.

Keywords: Early childhood education, quality of education, young children

Introduction

Since the beginning of the twenty-first century, educational specialists and policymakers
globally have paid more attention to education, especially in early childhood years.
Scientists in the fields of education, psychology, and other related areas conduct
numerous applied research to gain insight into factors that have long-standing impacts
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on child development and bring people’s attention to the issue. As Abbott (2014)
suggested, high-quality education beginning from the early years of life is vital to be
successful in the twenty-first century as it helps individuals to develop skills that are
content knowledge and 21st-century themes; learning and innovation skills; information,
media and technology skills; life and career skills (The Partnership for 21st Century
Learning, 2015).

In the year 1995, The National Association for the Education of Young
Children Governing Board set goals related to early childhood education and its long-
lasting impacts on later in life. In Goal I, The Board focused on the importance of early
years for children’s readiness of learning in school stating: “all children will start school
ready to learn” (NAEYC Governing Board, 1995). In 2001, the United States did an
educational reform named as No Child Left Behind Act. This educational reform aimed
to improve the quality of education not only for individual children but also for the
welfare of society (U.S. Department of Education, 2005). Rhode Island KIDS COUNT
(2005) also pointed out the importance of making investments in the early years to have
children who read successfully, healthy teens, and productive adults. In this regard,
Heckman (2006) found that investing in early childhood education provides higher
returns for society, families, and individuals sustainably and comprehensively. These
global educational trends have led to some educational changes in Turkey as well.

From the beginning of the 21st century, the Turkish Ministry of National
Education has started to give more importance to public early childhood education to
provide center-based education services for children and their families (MoNE, 2021).
Turkish MoNE had worked very hard to make public early childhood education
compulsory and wider for 5- and 6-years old children before the introduction of a new
educational system “4+4+4” in 2012. To do this, the number of public early childhood
education schools and classrooms was increased. The aim was to make the rate of
schooling in early childhood education increase from 12% to 25%. However, the rate of
schooling in early childhood education increased to 16.1% in the year 2005 (Derman &
Basal, 2010). In 2009, educational policymakers underlined the importance of attending
a public early childhood education program for young children, especially for five years
old children before elementary education (60-72 months). With these policies, early
childhood education schooling and enrollment rates for young children have increased
dramatically. However, the Turkish MoNE has been criticized for not emphasizing early
childhood education sufficiently after the new educational system of 4+4+4 (Anne
Cocuk Egitim Vakfi [Mother Child Education Foundation] [ACEV] & Egitim Reformu
Girisimi [Education Reform Initiative] [ERG], 2013). Within the regard of this new
educational system, attending early childhood education was not compulsory for
children before elementary school. Parents had to register their children to the first grade
when their children reached 66 months of age. Additionally, families had the option for
registering their children to early childhood education or registering them to the first
grade if their children were between 60 and 66 months old (MoNE, 2012). Within this
regard, families mostly choose to register their children to elementary school instead of
early childhood education because of financial issues (ACEV & ERG, 2013; ACEV &
ERG, 2016). Therefore, the schooling rates and the enrollment rates to center-based
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early childhood education programs have dropped down to be lower than the rates of the
year 2013 (MoNE, 2021). However, the schooling rates and the number of children who
attend early childhood education began to increase dramatically after the 2014 year.

Although there are several factors influencing why early education is receiving
greater attention, there is one main reason for this. The reason is that findings of applied
research have documented clearly that the experiences and environment of children’s
early childhood years have substantial effects on children’s readiness for school and
achievement throughout their education and life (Romano et al., 2010; Pianta et al.,
2002). In Canada, a nationwide school readiness survey was applied to see the
importance of children’s school readiness for their later education life (Romano et al.,
2010). At the end of this nationwide survey, Canadian educational scientists found that
kindergarten math, reading, and socioemotional skills are predictors for 3rd-grade
school achievement. They also found that there is a strong positive correlation between
early and later socioemotional skills of children (Romano et al., 2010). In the United
States, educational specialists and policymakers conducted an Early Childhood
Longitudinal Study between the years 1998-2000 to assess children’s readiness for
school and to see the effectiveness and appropriateness of early childhood education for
children’s later achievement. They used a large sample to collect data from early
childhood education schools and elementary schools. Findings of this research suggest
that children who have multiple risk factors have lower points than children who have
no risk factors in terms of reading and mathematics skills, general knowledge, motor
skills, and social skills, and they show fewer positive attitudes towards learning
activities (Denton & West, 2002; U.S. Department of Education & National Center for
Educational Statistics, 2001).

Although the quality of ECE is receiving greater attention more recently, there
has been some applied research on the quality of ECE in Turkey. Like the rest of the
world, researchers in Turkey are also trying to clarify factors that are significantly
related to the quality of ECE as well as how the socioeconomic backgrounds of children
are associated with the quality of ECE (Adagideli, 2018; Cinkilig, 2009; Erkan & Kirca,
2010; Erkan, 2011; Giindiiz & Caliskan, 2013; Tozar, 2011; Yazici, 2002). Those
studies have shown that there is a strong positive relationship between the quality of
ECE and the socioeconomic status of children’s families. Those empirical research
provide evidence that is crucial and has great potential to impact early childhood
education policies in Turkey in terms of making center-based publicly supported ECE
programs and services wider, more accessible, and of higher quality.

With the consideration of the educational system in Turkey that does not
include early childhood education within compulsory education, it is essential to
conduct research that assesses the relationships between the quality of public early
childhood education programs and the socio-economic background of children, because
majority of the children (91.6 %) who are attending ECE programs in Turkey are
currently attending public ECE classrooms and schools. (MoNE, 2021). This way,
policymakers can be informed about the significance of early education and
development for later school achievement.
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Early Childhood Education in Turkey

In Turkey, processes of determining and applying educational standards, policies, and
aims are carried out by the National Ministry of Education (MoNE, 2013). Therefore,
educational activities about early childhood are under the responsibility of MoNE.
According to MoNE (2013), early childhood education programs are for children
between 36 and 66 months and attending an early childhood education program is
optional in Turkey.

The general aims and the principles catalog of MoNE (2013) suggest the aims
of early childhood education in Turkey: preparing children for elementary school,
encouraging children’s creativity and analytical thinking, supporting children’s whole
development, supporting children from disadvantaged backgrounds, making children
respectful to differences, and encouraging children to learn reforms and principles of
Mustafa Kemal Atatlirk. It was emphasized that these essential aims should be provided
through a child-centered approach considering children’s age-related characteristics,
concerns, needs, individual characteristics, individual differences, and environmental
factors. Also, MoNE stated that it is essential for children to gain specific achievements
that are comprehensive and appropriate for children’s developmental levels. The
educational program should be flexible for children’s diversities, and it should be
applied appropriately. The program provides independence for teachers in teaching.
Also, the program aims to make assessment and evaluation more comprehensive. The
Ministry of National Education suggests that the ECE program of Turkey prepared by
the ministry itself identified certain developmental achievements and indicators for
children considering children’s ages and different developmental domains so that
teachers can prepare lesson plans and provide experiences for children and assess
children’s developmental process appropriately. Furthermore, it emphasized the
importance of providing young children with high-quality early childhood education
with physically, cognitively, and socioemotionally rich environmental stimuli for
children to have positive experiences that would foster positive attitudes towards
learning.

In the catalog published by MoNE, preschools are defined as schools for
children who are between 36 and 66 months, and preschool classrooms are defined as
classrooms that provide formal education to children between 36 and 66 months of age
(MoNE, 2013). In this catalog, types of early childhood education institutions were
divided into three categories. These were: independent preschools, preschools that are
bounded to public primary education schools, and educational practice classrooms that
are bounded to other educational organizations.

There has been an increase that ECE received since the establishment of the
Turkish Republic, peaking especially in 2009 because MoNE announced that attending
ECE was mandatory for children who are between 5 and 6 years of age (Derman &
Basal, 2010). However, a new educational system (4+4+4) was accepted in the spring
semester of the 2011-2012 educational year and was launched in the fall of 2012. In this
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system, the first eight years of education are defined as primary education (the first four
years were a primary school and the second four years were middle school), and the last
four years of the compulsory education system are named high school education. It is
explained in the guidebook of the new educational system that early childhood
education is for children who are 36 to 66 months old, but it is not compulsory. Children
who are 66 months old have to begin elementary school, but families whose children are
between 60 and 66 months old have an option to register their children to elementary
education or early childhood education based simply on their preference (MoNE, 2012).
Although attending an early childhood education program was made optional for young
children in the new educational system, The Ministry of National Education stated that
it was its aim to make formal early childhood education accessible to the whole country
for children who are between the ages of 3 and 5. In 2016, The Turkish government
announced that attending formal early childhood education would become compulsory
for five years of children in the 2019 year. However, this policy was begun to be
implemented in 22 pilot provinces that have already high enrolment rates for early
childhood education. In conclusion, families from disadvantaged backgrounds were not
benefited from this policy (Gol-Giliven, 2018). In accordance with the concerns that
these changes were going to negatively affect the schooling attendance rates of young
children in preschools in Turkey, the rate of increase had dropped down after the change
in the educational system in 2012. However, according to the recent statistics of MoNE
(2020), the number of students who attend early childhood education has begun to
increase again in the 2014 year as a result of increasing the age of primary school
enrollment to 66 months.

There have been a number of criticisms from educational specialists and
organizations in Turkey regarding the approval of the new educational system (4+4+4).
According to the report of ACEV and ERG (2013), a new educational system may cause
inequalities among children because socioeconomically disadvantaged children may not
have a chance to attend preschools when they are not provided by the government free
of charge. It is known that early childhood education is expensive in private education
centers. Families who have better socio-economic opportunities can afford to register
their children in private early childhood education centers. Most families choose to
register their children in public education schools, because of the lower educational fees.
Even though these amounts of the educational fees are lower than in private early
childhood education schools, these amounts are high for families from lower
socioeconomic status (Karlidag-Dennis et al., 2022).

In the educational system of Turkey, early childhood education is not
compulsory and public early childhood education programs take some educational fees
from families based on the educational expenses of the schools. Consequently, families
with low socio-economic status choose to register their children for first grade when
they become 60 months old. Children begin school without readiness for learning in
terms of whole developmental domains. This makes the achievement gap between
children wider (ACEV & ERG, 2013; ACEV & ERG, 2016; Karlidag-Dennis et al.,
2022).
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To conclude, policies governing the state of ECE in Turkey are constantly
changing and making it very difficult for children, parents, and teachers to adjust. In
fact, these structural changes in the system seem to take all the attention and, as a result
of this, improving the quality of early childhood education becomes somewhat of a
neglected phenomenon. Therefore, it is still unknown how the quality of public early
childhood education institutions is and if and how young children who attend such
institutions are ready to learn at school.

The Quality Term in Early Childhood Education Settings

Quality of early childhood education is vital for children’s development. When schools
meet children’s needs and expectations, children can feel belonging to their school and
have better relationships in the classroom. Also, in high-quality early childhood
education schools, children have opportunities to acquire meaningful learning (ACEV &
ERG, 2016; NAEYC, 1995; NICHD Early Child Care Research Network, 2002).

Different quality standards are set by educational specialists and educational
institutions including physical properties of the learning environment (teacher-child
ratio, equipment of class, and educational materials), teachers (teacher features, pre-
service, and in-service training), school administrators, education program, community
and family involvement to the education process, socio-emotional process (teacher-child
and child-child interactions), features of staff, and health-nutrition-security services of
institutions (ACEV & ERG, 2013; NAEYC, 2005; NICHD Early Child Care Research
Network, 2002).

Kildan (2010) divided quality standards of education into two dimensions:
Physical Equipment and Environment Quality, and Pedagogical Quality. According to
Britto and Limlingan (2012), physical environment quality is significant for the safety
and health of children and adults. Researchers and educational specialists suggest that
schools should have areas that support children’s physical development both indoors
and outdoor spaces of the school area (Britto & Limlingan, 2012; Kildan, 2010; MoNE,
2013). While building these places, space for movement, safety, and health of children,
active Engagement of children, and the quality and the quantity of the materials should
be considered. Moreover, an early childhood education school should be in an
appropriately accessible location. This is important for children’s safety and
accessibility to school.

In terms of pedagogical quality, Britto and Limlingan (2012) emphasized that
the educational experiences of teachers are linked to the quality of education and
learning of children. Therefore, it is vital to have teachers who are specifically trained in
the early childhood education field for children’s sustainable and appropriate learning.
Also, Kildan (2010) suggested that having an academically and socially effective
curriculum is an indicator of high-quality education. Ponitz, Rimm-Kaufman, Grimm,
and Curby (2009) emphasized that educational activities should be comprehensive and
should touch all developmental domains to support the development of children so that
they can have better learning and achievement.
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According to research, the quality of education is positively associated with the
developmental outcomes of children (NAEYC, 2005; NICHD, 2006; NICHD Early
Child Care Research Network, 2002). In fact, as Fryer and Levitt (2004) suggested, the
quality of schools, especially early childhood education schools, may have a crucial role
in closing the achievement gap between children who come from various backgrounds,
particularly those from disadvantaged environments. However, the results of the
research showed that more students in a class are positively associated with a less child-
centered climate in the classroom, the income level of families is positively correlated
with attending a higher child-centered climate, and higher levels of mother’s education
are positively related with instructional climate, child-centered climate and teacher’s
positivity in the classroom (Phillips et al., 2000, Pianta et al., 2002).

Researchers place a substantial emphasis on the quality gap among schools,
especially between private and public ECE programs. In the literature, many research
studies assessed the inequality in the quality of ECE programs and compared high- and
low-quality schools (Britto & Limlingan, 2012; Burchinal et al., 2010). They assessed
the quality of early childhood education in schools in terms of educational activities, the
physical environment, and the social-emotional climate. They found that the higher
quality of an early childhood education classroom is positively related to children’s
language, reading, and math skills. Results also showed that children from low-income
families are more likely to attend lower-quality early childhood education centers
(Burchinal et al., 2010; Pianta et al., 2002; Stipek et al., 1998; Tremblay et al., 2001).
According to Britto and Limlingan (2012), inequality between children in terms of
accessing higher quality early childhood education programs may make the school
readiness and achievement gap wider. Since the quality of class instruction predicts
children’s academic achievement and social-emotional development, researchers
suggested that states and countries should make an effort to provide high-quality early
childhood education for low-income children to contribute to their whole developmental
outcomes (Burchinal et al., 2010).

When it comes to the quality of early childhood education in Turkey,
researchers emphasize that overall levels of quality in early childhood institutions in
Turkey are low and there are significant gaps between schools that are high and low
quality (Derman & Basal, 2010). According to the statistics for the year 2020, a great
part of the budget in early childhood education institutions is spent on personnel
expenses. The proportion given from the national budget for education is too small and
not enough to meet the needs of the schools and the children (MoNE, 2013). In addition
to problems that are associated with the budget early childhood education receives,
Kildan (2010) stated that Turkey fell behind all the European Countries in terms of
attendance rates of children in early childhood education. Researchers and educational
specialists suggest that while making center-based early childhood education classrooms
expand, setting comprehensive and sustainable high-quality standards is very crucial
(ACEV & ERG, 2016; Derman & Basal, 2010; Kildan, 2010). Unfortunately, Turkey
does not achieve high-quality ECE because of inadequacy in the number of teachers,
and inappropriate physical settings for early childhood education classrooms (Derman &
Basal, 2010; Kildan, 2010). Overcrowded classrooms, inappropriate locations of
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schools, inadequate learning materials, less educated teachers, and higher child-teacher
ratios are indicators of low-quality ECE programs (Britto & Limlingan, 2012).

Obijectives and Research Questions

Providing early public childhood education services is very important for the
accessibility of those services for children and families (ACEV & ERG, 2013; Laosa,
2005). Despite early childhood education not being mandatory including kindergarten
education, over half the children in Turkey attend publicly funded early childhood
education programs that are located either within an elementary school setting or an
independent preschool (MoNE, 2013). Since more children have access to publicly
funded early childhood education, it is crucial to conduct research assessing the quality
of these schools which is a significant factor contributing to children’s holistic
development outcomes (Mashburn et al., 2008; Pianta et al., 2002).

Previous research has shown that there are significant correlations between the
socio-economic status of families (educational status, occupational status, age of
marriage, number of children in the home, marital status, monthly income),
developmental outcomes of children, and educational opportunities that children can
access (Coley, 2002; Erkan, 2011). Therefore, the current study aims to get
comprehensive data on how children’s socio-economic background is associated with
the quality features of public ECE classrooms in terms of teachers’ occupational
experience and physical and pedagogical quality features. The research questions are
asking: “Is there a relationship between children’s socio-economic background and the
quality of ECE classrooms” and “Does the quality of early childhood education differ
based on the socio-economic background of children?”.

Method

This study is correlational research attempting to assess the relationship between the
different variables. The data is collected in two districts of the metropolitan area of
Istanbul, Turkey. These districts are Besiktas and Kagithane and located on the
European side of the city of Istanbul and thought to represent diverse backgrounds of
families. Although the non-random purposive sampling method is used to select these
districts of Istanbul (Biiylikoztiirk et al., 2017; Creswell, 2009), these districts are large,
growing continuously, and have a more heterogeneous population of families in terms
of socio-economic background and neighborhood characteristics. These districts
constitute neighborhoods that are both high and low socio-economically and have the
potential to provide rich data for this study (Istanbul Rehberi, 2015).

After obtaining consent from the parents, school administrators, and the
teachers to participate in the study, demographic information sheets were distributed to
parents to be returned to their classroom teachers in a sealed envelope. Two hundred
seventeen parents gave permission to participate in the research, filled out the
demographic information sheets, and returned those forms to classroom teachers in
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sealed envelopes. Additionally, in order to assess the quality of early childhood
programs the children of these parents were attending, 8 public primary education
schools were visited and observed. These observations allowed for the assessment of the
quality of the ECE environment and demographic information data that were collected
from 22 early childhood education classrooms provided background information about
the teachers. Of the six schools that had half-day programs, the observation took two
school days in each of the classrooms constituting a total of ten hours per classroom. In
the remaining two schools that had full-day programs, observation in each classroom
was completed again in two days, taking sixteen hours. To protect the confidentiality
and anonymity of the participants and the participating schools, names of the schools,
teachers, parents, and children were not used; codes were given by the researcher for
each child, teacher, and school.

Participants

In the current study, there were 217 preschool children who attend public preschool
programs for 48-66 months old children. Of these children, 107 of them were female
while 110 of them were male children. Additionally, children’s parents (both mothers
and fathers) filled out demographic information forms to collect data on the background
of the participating children.

After receiving approval from The Primary Education Department of the
Educational Faculty of Bogazici University and the Ethics Committee of the Institute for
Graduate Studies in Social Sciences (file no: SBB-EAK 2016/15) for conducting
research, the Istanbul City Administration Department of the Ministry of Education was
contacted to get permission to collect data from preschool classrooms of public schools
in the Istanbul metropolitan area. Then, 8 public schools that are located in the two
districts of Istanbul (Besiktas and Kagithane) were selected and visited.

Of those schools selected for the study, one of them was an independent ECE
public school that is located in Besiktas and the children were attending this school for a
full day (8 hours). Other schools were primary education public schools that had ECE
classrooms. Two of them were located in Besiktag, but the others were located in
Kagithane. The duration of a school day had two types: half-day program and full-day
program (See Tables 1 and 2).
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Table 1

Percentage Distribution of the Duration of a School Day

Tuna nf tha echnnl nraaram NI Darrant
half-dav nroaram (5 hotirg) A 75 Oh
full-dav nronram (R hoiirs) 2 25 Oh
Tntal R 100 04
Table 2

Percentage Distribution of Children’s Attendance to the Different School Programs

Tuvna nf tha erhnnl nrnnram NI Darrant
half-dav nroaram (5 hoiirs) 176 811 0%
full-dav nroaram (8 hoiirs) 41 18004
Tntal 217 100 04

Examination of the demographic information of 22 ECE teachers, who were all female,
revealed that all the teachers had undergraduate degrees in Early Childhood Education
(See Table 3).

Table 3

Percentage Distribution of the Participant Teachers’ Graduation Schools

Tvne of the aradiiation schnnl N Percent
Distance education facultv 1 4.5%
Four-vear universitv 19 86.4 %
Master’s desree 2 91%
Total 22 100 %
Instruments

The demographic information form for parents included questions about parents’
monthly income, their educational status, their occupational status, the number of
children that they have, their marital status, languages that they know, and their age.
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Also, this form included questions about the age and gender of children, children’s
attendance duration to formal early childhood education, and languages that children
know. Similarly, the demographic information form for early childhood education
classroom teachers included questions about teachers’ age, gender, and educational and
occupational backgrounds.

The quality of ECE classrooms was assessed with the “Environment Rating
Scale Self-Assessment Readiness Checklist” by the researcher via non-participant
classroom observations (Center for Early Childhood Professional Development, 2003).
The researcher visited the schools, and she did non-participant classroom observations
to complete the classroom quality checklist. The quality checklist included information
about the name and location of the school, class size, and age group of class. The quality
checklist had 7 sub-scales: space and furnishings, personal care routines, language and
reasoning, activities, interactions, program structure, and parents and staff. Center for
Early Childhood Professional Development (2003) constructed this checklist by
reviewing the “Early Childhood Environment Rating Scale (Harms et al., 1998)”,
“Infant-Toddler Environment Rating Scale (Harms et al., 2003)”, and “School-Age Care
Environment Rating Scale (Harms et al., 1996)”.

The quality checklist consisted of 4-Point-Likert type items: 0 for “Not Apply”,
1 for “Not Met”, 2 for “Partially Met”, and 3 for “Fully Met”. The internal reliability
scores of the checklist were computed with Cronbach’s Alpha. The reliability score of
the checklist was .952. Also, the internal reliability scores of the checklist’s sub-scales
were calculated (See Table 4).

Table 4

Internal Reliability Scores of the “Environment Rating Scale Self-Assessment Readiness
Checklist”

Sub-scales of the checklist N of items Cronbach’s Alnha
Space and furnishinas 12 .845
Personal care routines 17 725
Lanauage and reasoning 8 .882
Activities 10 .819
Interactions 5 .898
Proaram structure 5 .238

Parents and staff 12 765
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Results

There were 107 female children whose mean age (monthly) was 64.5 months
(SD =5.546), and 110 male children whose mean age (monthly) was 64.68 months
(SD =4.793). Children’s age (monthly) ranged from 47 to 76 months; female children’s
age (monthly) ranged from 49 to 76 months, and male children’s age (monthly) ranged
from 47 to 73 months. Fifty-four-point eight percent of these children had been
attending a formal early childhood education classroom for one year, 25.8% of them for
two years, 16.1% of them for three years, and 3.2% of them for four years.

Examination of the employment status of the parents revealed that almost
forty percent of mothers were working and 59.4% of them were not working. Ninety-
two percent of fathers were working, 5.5% of them were not working, and 1.8% of them
were retired. The educational status of the parents is presented in Tables 5 and 6.

Table 5

Educational Status of the Mothers

FAuiantinnmal fbadin V] PNAvann +

Drimans adiiratinn 72 22 R 0/~
Hinh crhnnl R7 2N O 0/
Rarhalaw’e Adanvaa RQ 21 2 0/
Mactar’c danraan 7 292 04
Table 6

Educational Status of the Fathers

FAuiantinmal fbndin V] NAvann +

Drimans adiiratinn 7R 2R 0/
Hinh crhnnl RA 20 K 04
Rarhalaw’a danvaa /1 29 1 0/
Mactar’c danvraa n VA
NAntaral danran 2 Q 04

The number of children that parents had ranged from 1 to 6 (See Table 7) with the
majority of them having 2 children. Also, parents rated their socio-economic status by
selecting their total monthly income (See Table 8).
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Table 7
Percentage Distribution of Number of Children that Parents Had

Niimalhar Af AlilAdvAn N NAavAann +mmn

1 RrR7 2N Q 0/
2 11R B2 R 0/
el 2R 12 04
A [ 2 Q04
[N 1 R 04
[ 1 [ ~A
Tntal 217 1NN 0/

Table 8
Percentage Distribution of Parents’ Total Monthly Income
Frequency Percent Valid Percent Cumulative Percent
Less than 800 TL 3 1.4 1.4 14
801-1300 TL 28 12.9 12.9 14.3
1301-1800 TL 31 14.3 14.3 28.6
1801-2300 TL 33 15.2 15.2 43.8
2301-2800 TL 23 10.6 10.6 54.4
2801-3300 TL 24 111 111 65.4
3301-3800 TL 13 6.0 6.0 71.4
3801-4300 TL 5 23 2.3 73.7
4301-4800 TL 9 4.1 4.1 77.9
4801-5300 TL 18 8.3 8.3 86.2
5301-5800 TL 5 2.3 2.3 88.5
5801-6300 TL 5 2.3 2.3 90.8
6301-6800 TL 5 23 2.3 93.1
6801-7300 TL 4 1.8 1.8 94.9
7301-7800 TL 2 9 .9 95.9
7801-8300 TL 1 5 5 96.3
8301-8800 TL 2 9 .9 97.2
8801-9300 TL 1 5 5 97.7
9300 TL and higher 5 23 2.3 100

Total 217 100 100
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The average age of the early childhood education classroom teachers was 33
(M = 33.18, SD = 6.745) with ages ranging from 25 to 54. Those teachers’ mean length
of experience in teaching occupation was 9.95 years (SD = 5.964) and it ranged from 3
to 25 years.

The mean class size of all 22 early childhood education classrooms was 19.55
(SD =2.988) and their class sizes ranged from 13 to 25. All of the twenty-two
classrooms provided education for children whose age was between 48 and 66 months.
Sixty-eight-point two percent of classrooms had a half-day program (5 hours), and
31.8% of them had a full-day program (8 hours). Total quality scores of the early
childhood education classrooms from the “Environment Rating Scale Self-Assessment
Readiness Checklist” were ranged from 103 to 162 points. The points of different sub-
scales of the “Environment Rating Scale Self-Assessment Readiness Checklist” were
also calculated (See Table 9).

The research question of the current study was asking whether there was a
relationship between children’s socioeconomic background and the quality of early
childhood education classrooms. Results of the study showed that there was a
significant positive relationship between the educational level of children’s mothers and
total quality scores of the early childhood education classrooms from “Environment
Rating Scale Self-Assessment Readiness Checklist”, r = .454, p = .000. Also, there was
a significant positive relationship between the educational status of the fathers and the
total quality scores of the classrooms, r =.420, p =.000. These results indicated that
children whose parents had higher educational status were more likely to attend higher-
quality early childhood education classrooms (See Tables 10 and 11).

Based on the results of the data analyses, the total monthly incomes of
children’s families were significantly and positively correlated with the total quality
scores of the early childhood education classrooms, r =.391, p = .000. Children whose
parents had higher monthly income were more likely to attend early childhood
education classrooms, which got higher educational quality. Furthermore, the
relationships between the number of siblings that children had and the total quality
scores of the classrooms were analyzed. The results of the analyses showed that there
was a significant negative correlation between those two variables, r =-.232, p = .001.
This result indicated that children who had more siblings were more likely to attend
early childhood education classrooms that got lower quality scores (See Tables 10 and
11).

Within the scope of the current study, the relationships between children’s
socioeconomic background variables including total monthly income of the families,
number of siblings that children have, educational status of mothers, and educational
levels of fathers, and different parts of the “Environment Rating Scale Self-Assessment
Readiness Checklist” including “Space and Furnishings”, “Personal Care Routines”,
“Language and Reasoning”, “Activities”, “Interactions”, “Parents and Staff” and
“Program Structure” were calculated. The results illustrated that even if the schools are
public, children who had better socioeconomic backgrounds were more likely to attend
higher-quality early childhood education classrooms in terms of various quality
standards (See Tables 10 and 11).
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Table 9

Quality Scores of the Early Childhood Education Classrooms (N=22)

Code of Code of the Space and Personal Care Language and Activities Interactions Parents and Program Total Quality Score
the School Teacher Furnishings Routines Reasoning Staff Relations Structure of ECE Classroom
1 11 21 30 20 18 15 10 21 135
1 1.2 17 26 14 13 10 7 19 106
2 2.1 19 30 11 16 8 7 19 110
2 2.2 22 30 16 16 10 8 20 122
2 2.3 20 29 12 17 6 7 19 110
3 31 29 39 24 24 15 11 20 162
4 4.1 17 29 10 17 8 7 16 104
4 42 15 30 15 16 11 7 16 110
4 4.3 17 29 12 16 7 6 16 103
5 5.1 21 31 13 15 14 7 18 119
5 5.2 20 31 16 16 11 8 18 120
6 6.1 25 32 21 18 15 9 21 141
6 6.2 21 32 17 17 13 8 21 129
7 7.1 32 34 18 23 14 11 26 158
7 7.2 29 32 13 18 8 9 25 134
7 7.3 32 35 17 23 10 9 26 152
7 7.4 29 33 18 19 13 9 26 147
8 8.1 21 31 13 17 10 8 16 116
8 8.2 19 30 14 17 10 6 18 114
8 8.3 20 30 15 17 10 6 18 116
8 8.4 21 31 15 17 10 6 17 117
8 8.5 19 30 13 17 7 6 18 110
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Table 10
Correlations between Children’s Socioeconomic Background and Quality of the Classrooms
1 2 3 4 5 6 7 8
Language Educational Educational Number of Total Monthl
Fsueéri](i:shéiirr:gs Pelsgg:lngsare a%d -g Activities Status of Status of Siblings Income Famili)és
Reasoning Mother Father
1 Pearson Correlation
Sig. (2-tailed)
2  Pearson Correlation .807(**)
Sig. (2-tailed) .000
3 Pearson Correlation .626(**) T78(*%)
Sig. (2-tailed) .000 .000
4 Pearson Correlation .840(**) .910(**) T25(*%)
Sig. (2-tailed) .000 .000 .000
5  Pearson Correlation 507(**) .315(**) .302(**) .349(**)
Sig. (2-tailed) .000 .000 .000 .000
6  Pearson Correlation AT3(*%) 301(**) .238(**) 337(**) .660(**)
Sig. (2-tailed) .000 .000 .000 .000 .000
7  Pearson Correlation -.240(**) -.193(**) -.194(**) 176(**) -.303(**) -.162(*)
Sig. (2-tailed) .000 .004 .004 010 .000 .018
8  Pearson Correlation 435(**) 214(**%) 231(*%%) .285(**) .553(**) .543(**) -.158(*)
Sig. (2-tailed) .000 .002 .001 .000 .000 .000 .020

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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Table 11
Correlations between Children’s Socioeconomic Background and Quality of the Classrooms
1 2 3 4 5 6 7 8
Interactions Parents and Program Total Quality Educational Educational Number of Total Monthly
Staff Structure Score of ECE Status of Status of Siblings Income
Relations Classroom Mother Father Families

1 Pearson Correlation

Sig. (2-tailed)
2 Pearson Correlation .356(**)

Sig. (2-tailed) .000
3 Pearson Correlation .720(**) .643(**)

Sig. (2-tailed) .000 .000
4 Pearson Correlation T27(*%) 145(*%%) .903(**)

Sig. (2-tailed) .000 .000 .000
5 Pearson Correlation 257(**) 515(**) .366(**) A54(**)

Sig. (2-tailed) .000 .000 .000 .000
6 Pearson Correlation .256(**) A79(%%) 341(*%*) A420(*%*) .660(**)

Sig. (2-tailed) .000 .000 .000 .000 .000
7 Pearson Correlation -.164(*) -.206(**) -.160(*) -.232(**) -.303(**) -.162(*)

Sig. (2-tailed) .016 .002 .019 .001 .000 .018
8 Pearson Correlation 249(**) 496(**) .368(**) .391(**) 553(**) 543(**) -.158(*)

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .020

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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Discussion, Conclusions, and Future Directions

Children’s adaptation to school and success have long been serious concerns for parents
and the states alike (Karoly et al., 2006). Parents want to see their children succeed and
thrive, and also want to make sure that the schools support children’s efforts and prepare
them for success. Similarly, states want to have successful citizens who contribute to the
welfare of their states in the future. In this regard, Heckman (2006) suggested that for
individuals to carry on personally fulfilling and successful lives and benefit the states
and the community is all related to investing in children’s early childhood years.
Moreover, investment in the early years would allow for the disadvantaged children
who lack support in their homes for optimal development to receive cognitive and
emotional support and compensatory care during early childhood education (Karoly et
al., 2006). Thus, providing high-quality and mandatory early childhood education for
children and their families is one of the first and crucial steps to invest in the early years
that will help children to develop to their fullest and disadvantaged children close the
gaps before primary school begins (Heckman, 2011). In fact, there is vast literature
suggesting that there exists a positive relationship between children’s development and
their later success (Romano et al., 2010; Pianta et al., 2002).

Within the scope of the current study, the data about the quality of ECE
classrooms were collected to assess the relationship between children’s socioeconomic
backgrounds and the quality of ECE schools. Different dimensions of the ECE schools’
quality were investigated based on the literature suggested: space and furnishings,
personal care routines, language and reasoning, activities, interactions, program
structure, and parents and staff (Britto & Limlingan, 2012; Kildan, 2010). Results of the
current study indicated that all quality dimensions were significantly correlated with the
socio-economic background of children like parents’ educational status, monthly
income, and the number of children that parents have. There is a vast amount of
research asserting that difference between schools in terms of the quality leads to an
achievement gap among children (Britto & Limlingan, 2012; Burchinal et al., 2010;
Pagani et al., 2010). Moreover, considering that children’s disadvantage starts at birth as
the socioeconomic status of the families determines the resources provided at home, the
quality of early childhood education becomes crucial to compensate for what families
cannot provide at home (Heckman, 2011; Karoly et al., 2006). In fact, evidence suggests
that high-quality early childhood education can allow for prior disadvantages to subside
and allow children to catch up and give them a chance to have an equal start for later
school years (Felfe & Lalive, 2018). Conversely, low-quality early childhood education
could be a risk factor on its own for later academic achievement. Thus, it is essential for
children, coming from all socioeconomic backgrounds to have access to high-quality
early childhood education. Within this regard, however, the results of the current
research showed that children who come from higher socioeconomic status
environments were more likely to attend early childhood education schools which have
higher quality in terms of space and furnishing, personal care routines, language, and
reasoning, activities, interactions, parents and staff relations, and program structure.
Specifically, children whose parents have higher educational status and higher total
monthly incomes were more likely to attend higher-quality schools. Unfortunately, this
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finding suggests that the disadvantaged children do not get a chance to have
opportunities to catch up during early childhood education, and those with parents who
have higher income and higher education attend schools having higher quality. Findings
of the current research seem to coincide with the related literature suggesting that the
income level of parents and their educational status are positively related to the quality
of early childhood education schools children attend (Burchinal et al., 2010; Fryer &
Levitt, 2004; G6l-Giiven, 2018; Karlidag-Dennis et al., 2022, Pianta et al., 2002).

The findings of the current study also suggested that the number of siblings
children had was inversely related to the quality of early childhood education children
received. A similar finding was reported by Coley (2002) and Erkan (2011) that when
the number of children parents have is higher, access to education and rich educational
opportunities may not be easily available for children, and this as a result could have a
negative impact on the developmental outcomes of children. It is reasonable to argue
that as the number of children increases at home, the power of income to sustain a
quality life decreases, and even the most involved parents are left with dividing their
attention between more children, leaving each child with relatively less. Boonk,
Gijselaers, Ritzen, and Brand-Gruwel (2018) reported that parental involvement,
measured by reading, having high expectations from children to do well academically,
and having dialogues with children regarding schooling, as well as encouragement and
support for learning are all associated with academic achievement. Such involvement
indicators definitely require more time and greater effort from parents when the number
of children is high and dividing them over children may leave each child with
insufficient involvement from their parents.

Early childhood education in Turkey is not mandatory and receives very little
financial support and resources from the state, even if early childhood classrooms are
located within state schools (Saklan & Erginer, 2016). Thus, providing high-quality
early childhood education requires teachers and their principals to be dedicated and to
place greater individual effort. This means that even if the curriculum used is the same
across the nation in all state schools, implementation is far from being standard, relying
on teachers’ dedication and skills. As a result, how early childhood education is
practiced at each school, and even in each classroom varies and teachers become key
variables determining the quality of early childhood education. In a study, Onder and
Guclu (2014) conducted interviews with representatives of major non-governmental
organizations that provide work in the field of education and educational unions asking
for their opinions on how to improve the quality of early childhood education in Turkey.
Their findings revealed that currently in Turkey, teachers are the key actors determining
whether there is high-quality early childhood education and there is a vast amount of
discrepancy in quality across the nation. They argue that even in the same school district
the quality varies. This, of course, makes access to high-quality early childhood
education highly competitive, and families of low income and parental education are at
a greater disadvantage. As Li and Qiu (2018) also argue, where there is competition
among parents to access quality education, those with better resources will have a
greater advantage than those families who are already disadvantaged. Disappointingly,
in the end, what we end up seeing is that early childhood education institutions that are
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supposed to allow for disadvantaged children with resources so that these children can
catch up and have equal start become mills that reproduce and amplify inequalities. The
evidence from the present research supports the notion that families with better
backgrounds and resources are the ones that also have access to hsgher quality
education. It is possible that not only do these families seek and have access to higher
quality early childhood education, but also they contribute to the quality of their
children's schools by having higher expectations and demands from the schools as well
as by being involved and providing support. The present research is limited in providing
insight into understanding the mechanisms in which parents with higher income and
education will have children who attend higher quality early childhood education while
children of low income and education parents end up receiving low-quality early
childhood education. Thus, it is thus crucial future research explores factors associated
with how parental income and education are associated with the quality of early
childhood education. Do these parents simply find better schools, or is it that the
dynamics of the interactions between these schools and the parents contribute to the
quality?

The quality of ECE is a multidimensional concept. Therefore, assessing the
quality of ECE classrooms comprehensively using multiple assessment techniques and
multiple observers when observations are employed has crucial importance. Although
the observations were conducted spending sufficient periods of time and using a
structured checklist, there was yet only one researcher conducting observations within
somewhat of a limited period of time. Thus, future researchers should consider having
visits to ECE classrooms at different times over at least one school semester. This way
observations conducted earlier in the semester when children first start school and later
could provide evidence for whether quality indicators change in time. Furthermore,
although using a checklist allowed for the observation to be more structured, participant
observations and researchers spending a longer period of time could allow for teacher-
child interactions to be observed and understood more in-depth. To reach more accurate
assessments of the quality of early childhood education classrooms, future research
processes may have different observers for classrooms, and they may observe
classrooms on several occasions for the duration of a school year. Therefore, more
comprehensive and reliable data in terms of the quality of the educational environment
can be obtained. Another issue concerning data collection of the current study is that the
sample was not randomly selected. Schools, teachers, and parents of children were
selected from different districts of Istanbul city purposefully based on the accessibility.
Although the schools were selected to be more representative in terms of demographics
and the neighborhoods were more diverse, large, and highly populated (istanbul
Rehberi, 2015), we don't know whether the selection criteria allowed for a
representative sample. It would be beneficial for future research to employ random
selection and results can be generalized (Biyukdztirk et al., 2017; Creswell, 2009).

For the current study, only public schools were selected because the majority
of the population attend public schools (MoNE, 2013). However, there are also private
schools that provide early childhood education in Turkey. Studying both public and
private early childhood education schools may give a better perspective on the status of
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educational quality. Also, gathering data from both public and private schools will allow
for comparisons such as resources, teacher preparation, motivation, and parent-teacher
interaction. Considering that private schools would have parents with higher income and
education, it would be beneficial to compare the quality of various classrooms that are
private and state to explore how parental income and education manifest their effects on
quality. Furthermore, exploring parental goals and involvement both in public and
private schools could shed light on parent-related factors that contribute to the quality of
early childhood education.

In summary, despite the limitations, the findings of the current research
provide meaningful and significant insights into the state of ECE in Turkey. The current
research is one of the few studies in Turkey with a more comprehensive view of the
quality of public ECE schools and the socioeconomic background of parents. Similar to
a report by ACEV published in 2009, the findings of the current study indicated that the
socio-economic background of children is strongly associated with the quality of ECE.
Therefore, public services should be aware of the results to provide more equal and
high-quality educational opportunities for the whole population. The National Ministry
of Education should expand public early childhood education services, invest more in
improving their quality, and easily accessible to all parents. High-quality educational
environments in terms of physical equipment, learning activities, and social-emotional
climate (ACEV & ERG, 2016) should not be a privilege, but a common resource used
by the state to give all children chances to have an equal start in elementary school. The
findings of this study are important to improve the quality of educational services in
Turkey because it leads to more questions and areas of research to explore where the
current educational system has deficits and potential to improve.

Authors’ Note
This study is a part of the master's thesis entitled “Factors Associated with School
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Erken Cocukluk Egitiminin Kalitesi ile Cocuklarin Sosyoekonomik Ozellikleri
Arasindaki Iliski

Oz

Erken ¢ocukluk egitimi (ECE) okullarinin ve siniflarimin kalitesi bir¢ok arastirmaci tarafindan incelenmigtir.
Bu arastirmalarin  sonuglari, ECE okullann ve simiflari arasinda biiyiik bir kalite farki oldugunu
gostermektedir. Yiiksek kaliteli ECE'ne erisme ve devam etme konusunda farkli sosyoekonomik ge¢mislerden
gelen cocuklar arasinda esitsizlik vardwr. Cocuk niifusun biiyiik bir boliimiiniin halihazirda kamuya bagh ECE
okullarina devam ettigi bilinmektedir. Bu nedenle, mevcut ¢alisma, kamuya ag¢ik ECE siniflarimin kalitesi
hakkinda kapsamli veriler ve ¢ocuklarin sosyoekonomik ge¢misleri hakkinda tamimlayict veriler elde etmeyi
amaglamaktadir. Buna dayanarak, mevcut ¢alisma, bu iki faktor arasinda bir iligki olup olmadigini ve
cocuklar arasinda yiiksek kaliteli ECE'ne erisme konusunda bir fark olup olmadigimi degerlendirmeyi
amaglamaktadir. Bu g¢alisma iliskisel bir arastirmadir. Verilerin toplanmasinda tesadiifi olmayan amagl
ornekleme yontemi kullamlmistir. Sonuglar, ebeveynlerin sosyoekonomik faktorleri ile ECE simiflarinin
kalitesi arasinda anlamli bir pozitif iliski oldugunu gostermektedir. Calisma, ¢ocuklar, ebeveynler,
ogretmenler ve ECE siniflarimin kalitesi ile ilgili faktorleri belirleyerek ECE literatiiriine katkida bulunmustur.
Tiirkiye'de ECE'nin kalitesini ¢ok boyutlu bir bakis agisiyla tammlayan ve arastiran ve ozellikle aileleri,
okullar, egitim programlarini ve kiiltiirii i¢eren daha fazla arastirmaya ihtiyag vardir.

Anahtar Kelimeler: Erken ¢ocukluk egitimi, egitimde kalite, kiigiik gocuklar
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Abstract

In the present study, it was evaluated whether the learning styles of the students had
an effect on their level of conceptual understanding of integers in mathematics and
their views regarding the use of analogy. In the current "single-group pre- and post-
test" design, the study group consisted of 52 sixth grade students. The learning style
inventory, conceptual understanding test, and visual analogy supported
mathematics teaching evaluation form were applied to the students. For quantitative
data, the nonparametric Wilcoxon Signed Ranks Test, Kruskal Kruskal-Wallis H
test and Mann Whitney U test analyses conducted while the qualitative data were
evaluated using the content analysis technique. Statistically significant increase in
students’ conceptual understanding of integers was found when pre- and post-test
scores compared. The post-test scores of visual students were statistically
significantly higher than those of both the auditory and tactile/kinesthetic students.
Another finding of the study indicated that the students expressed a positive opinion
on visual analogy-supported mathematics teaching approach; however, there was
no statistically significant difference in student’ perspectives among their learning

styles.
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Introduction

In teaching mathematics, providing education in accordance with the students'
developmental levels is considered as highly significant. For this reason, it is vital to
enhance conceptual development in a way that will facilitate the learning of the target
audience (Baykul, 2005). In order for mathematics educators to make progress in these
areas, the process by which students develop mathematical conceptions must be better

understood.

In the process of reaching the target audience, learner-centered education has
gained substantial importance. Considering individual differences is the basis of learner-
centered education. Each student has a different learning style which significantly
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affects their learning performance. The concept of learning styles was first introduced
by German researchers in the 1900s as a result of the interest in individual differences
(Curry, 1983).

Related studies show that there are many different models related to learning
styles. Hall and Moseley (2005) in a review study on learning styles between 1902 and
2002 found 71 different learning style models. It is argued that each researcher makes
his own definition for three main reasons. The first reason is that each researcher is
concerned with one of the dimensions of the learning process; the second reason is that
they use different measurement tools, and the third reason is that there are very different
theoretical foundations for learning styles (Cano et al., 2000). Therefore, many
definitions have been made for the concept of learning styles. Some of these definitions
are presented as follows: Learning style is related to the individual's preferences in
acquiring behavioral changes (Ferrer, 1990). Learning style is the way an individual
focus, process and remember a new and difficult information (Dunn & Dunn, 1992).
Learning styles define individual differences in the learning process resulting from the
individual's learning preferences (Kolb & Kolb, 2005). Davidson (1990) and DeBello
(1990) defined learning styles as the way an individual acquires, processes and stores
information. James and Gardner (1995) expressed learning styles as a complex behavior
style and the conditions in which learners most efficiently and effectively perceive,
process, store and remember what they aim to learn.

Based on the present state of knowledge, it can be said that knowing the
learning styles of students will make it easier to determine appropriate strategies,
methods and techniques for the instructional design and teaching environment. In
addition, it can be predicted that designing an education program related to learning
styles will contribute to the academic success of learners and will also help learners
develop positive motivation and attitude towards learning.

Another concept closely related to learning styles is learning environment.
Piaget (1952) states that in order to enable students to understand mathematical
concepts, learning environments with different experiences are needed. These learning
environments offer different learning styles. It also paves the way for the possibility of
learners’ benefiting from different methods, which in turn would contribute to the
development of the learning process. One of these methods is the use of analogy.
Analogies have been used since early history to teach concepts to children and adults. In
addition to their function of comparing an object or situation with another situation,
analogies offer rich, concrete mental contents that transfer an unfamiliar
knowledge/situation to a familiar field (Harrison & Treagust, 1993). There are five
features that characterize the use of analogies in teaching processes (Else et al., 2003).
These are:
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Table 1

The Features of Analogies in Teaching Processes

Near vs. far Analogies with more similarities with the object are “near”, and
analogies with less similarity are “far”.

Simple vs. complex Comparisons in which only one or two items map to target are simple
analogies, whereas analogies with more detailed relationships are
complex analogies.

Familiar vs. unfamiliar ~ Analogies may differ depending on the familiarity of students.

Visual vs. functional Functional analogies are used to express what the intended concept is,
and visual analogies are used to state what it is like. Some analogies
serve both purposes.

Position Analogies can be presented at the beginning of a new topic or after
other types of experiences.

Based on the definition and characteristics of the concept of analogy, it can be stated
that they have a facilitating effect on learning processes by presenting familiar and
concrete contents to students One of the issues that students have difficulty within the
process of concretization in mathematics is the concept of integers and operations with
integers (Hayes & Stacey, 1990). According to Linchevski and Williams (1999),
expanding the concept of number is difficult for students who are new to this subject.
While the natural number structure that previously existed in the minds of students is a
facilitator in learning positive numbers, this process is difficult in the cases that involve
negative numbers (Mc Corkle, 2001). Since the sub-learning domain of integers
includes many abstract concepts, it is considered beneficial to teach this subject with
possible events in daily life and support it by near, simple, familiar and visual analogies.
With this view, in the planning phase of the teaching activity, it is of great importance to
determine how the learning environment needs to be organized to help students achieve
the expected goals and acquire the desired behaviors. It is suggested that the planning of
a learning environment supported by visual materials will make teaching more effective
and relevant. The use of different support tools as in the education process is also
important in terms of providing permanent learning change. The more a designed
teaching activity appeals to different sensory organs, the more effective and permanent
the learning will be. Therefore, arranging stimuli in the learning environment to address
more than one sensory organ is a priority in terms of multiple learning environments in
order to create a lasting learning experience (Seferoglu, 2006). For this reason, the
analogies within the scope of the study are not only expressed verbally, but also
transferred to the digital format by supporting them with visual elements so that they
appeal to more senses.

It is necessary to examine effective learning not only in terms of learning
environment but also in relation to individual differences. The literature on this subject



134 Bahar Dinger

offers many frameworks. There are many authors who classify learning styles regarding
individuals' perception preferences. The Barsch learning style model of which the
present study was based on classifies learners according to how they take and internalize
the information. Researchers based on the idea that individuals perceive all kinds of
information with their sense organs categorize the learning styles as visual, auditory,
tactile and kinesthetic, and they listed the characteristics of individuals according to
their learning styles as follows. Visual learners work neatly and are disturbed by clutter,
determine places for their belongings and try to keep them always in the same place.
When visual materials are used, they learn more easily and remember what they learn
by visualizing them. Visual learners are very good at speed reading, and they are
sensitive to spelling, punctuation and other grammar rules in texts. Also, they use
repetitions in their writing, which helps them with their learning process (Klavas, 1994).
Auditory learners learn and remember more easily when they hear or listen. It is stated
that these individuals start speaking quite early. They are sensitive to sound and music.
In other words, they have improved speaking and listening skills. They prefer to learn
by talking and discussing the subject. Group work is deemed appropriate as it provides
the opportunity to speak and listen for these individuals. Since reading by eyes is not
enough for them, they at least prefer to read in an audible voice. Due to the fact that they
learn and remember easier through hearing rather than seeing, the narrative method is
considered appropriate for auditory learners. It is also stated that auditory students are
quite successful in learning foreign languages and in speaking local dialects (Barsch,
1996).

Many authors consider the kinesthetic and tactile learning styles together and
state that these two learning styles cannot be separated from each other with clear lines
as it is the case in visual and auditory features. Kinesthetic learners tend to move
constantly, take on tasks such as cleaning the board in the classroom, closing the door,
bringing chalk, opening the window. If they sit still for a long time, they move away
from learning and show unwanted behaviors in the classroom. Therefore, these students
can be unfairly described as naughty and lazy. Kinesthetic students cannot sufficiently
benefit from visual and auditory tools in the learning environment. What they need is
techniques that enable learning by doing and living. They learn more easily in the
schoolyard, in laboratories or during excursions. Tactile students have also similar
characteristics. They need to touch and feel objects related to learning material with
their hands. The point where tactile students differ from kinesthetic students is that they
learn more easily by using their hands and touching (Barsch, 1996).

The literature of learning style abounds with many studies that involve
different learning style models prepared for different lessons. Ozkan, Sungur, and
Tekkaya (2004), for example, examined the effect of learning styles on students’
success and found that there were significant differences in the biology achievements of
students with different learning styles. In a study on secondary school students' learning
styles and their success in social studies courses, it has been found that students'
learning styles significantly affect their success in social studies courses (Bengi¢, 2008).
Dunn et al. (1990) investigated the effect of learning styles on student success and
attitudes. Students were grouped based on their choice to learn alone, with their peers or

Bogazici University Journal of Education Vol. 39-1 (1)



An Examination of the Sixth Graders’ Learning Styles 135

with no preferences. The results of the analysis showed that the preference for learning
alone occurs mostly in the conditions of learning alone, and the preference for peer
learning takes place more when it is possible for individuals to learn from each other.
Students who do not have a choice of learning style did better in situations where
learning conditions would allow them to work on their own rather than with peers. In
addition, students with a cooperative learning style preference showed more positive
attitudes than those who did not prefer a certain learning style. Matthews (1996)
emphasized the relationship between high school students' learning styles and their
academic achievement. Collinson (2000) found that there is a significant difference
between students' academic success depending on their learning style preferences. Cakir
et al. (2002) examined the effects of case-based learning, learning styles and gender on
students' performance and high-level learning abilities, attitudes towards biology lesson
and academic knowledge. Overall, it can be observed that the studies on learning styles
are aimed at determining the learning styles of students at various grade levels, the
effect of teaching based on students' learning style preference on their academic success,
their attitudes towards the course and the permanence of the learned knowledge.

The effects of students' preferred learning styles on learning outcomes \ in
mathematics and other courses have been addressed in some studies. Different from
these studies, the effects of analogy-supported mathematics teaching were also
examined in terms of learning styles in the present study. The current study was
conducted particularly to find an answer to the following question: "Does the effect of
visual analogy-supported teaching of the subject of integers on the sixth-grade students'
level of conceptual understanding and their views on analogy use differ according to
their learning styles?"

Concepts related to integers are among the basic concepts for mathematics
lesson. In order to understand a concept, it is necessary to establish a relationship
between the acquisition of basic knowledge and the components that make up that
concept. In this process, teachers can make the conceptual learning process more
effective by applying teaching methods appropriate to the different learning paths that
students prefer. In this respect, the learning style students have may somehow affect the
conceptual learning state and other cognitive and affective processes (Ferrer, 1990).
Therefore, it would be beneficial to examine the variables, one of which may be
learning styles, that affect students’ performance in learning mathematics when visual
analogy is used. When the related literature was examined, there was no national study
to determine whether a relationship between students' learning styles and their
performance existed in the analogy-supported teaching process. Based on this
deficiency in the literature, the present study aims to examine the effect of visual
analogy-supported mathematics teaching of the subject of "integers" on the sixth-grade
students' conceptual understanding levels and whether this is mediated by students’
learning styles. It also aims to examine whether students’ views on analogy use varied
depending on their learning styles. As a result, it is considered that this study will
contribute to both national and international literature.
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Sub-problems

The aim of this study is to determine the effects of visual analogy-supported teaching of
integers on the sixth-grade students' conceptual understanding levels and their views on
analogy-supported mathematics teaching and to evaluate them in terms of learning
styles.

For this purpose, answers to the following research questions were sought:

1. Do the pre-test and post-test scores of the concept understanding test of the students
participating in the study differ significantly?

2. Do the pre-test and post-test scores of the concept understanding test of the students
participating in the study differ significantly according to their learning styles?

3. Do the results of the visual analogy-supported mathematics teaching assessment form
of the students participating in the study differ significantly according to their learning
styles?

Method

In this study, a "single group pre-test-post-test” model was used to determine whether
the students benefited equally from the visual analogy supported learning method
according to their learning styles. The model was applied to a randomly selected group
by taking pre-test and post-test measurements (Karasar, 2005) and the results were used
to examine whether the difference between two related sample means is significantly
different from zero (each other). When the measurements of the same subjects regarding
the dependent variable are taken before and after the experimental procedure, these
measurements are related to each other (Blyukoztirk, 2006). In the study, the
conceptual knowledge levels of the students were measured twice, once before and once
after applying analogy-supported mathematics teaching.

Study Group

The study group consists of a total of 52 sixth grade students studying in two different
classes of a secondary school in the western part of Turkey. Both classes took part in the
research as the study group. The necessary official permission was obtained before
commencing the study.

Data Collection Tools

Barsch Learning Style Inventory

The Barsch Learning Style Inventory has been determined as an appropriate data
collection tool in terms of its suitability to the student level and determining the learning
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style. It consists of 24 Likert-type items to determine "visual, auditory and kinesthetic
learning styles” (Tekaz, 2004). The learning style of the student was decided according
to the highest score obtained from the items in each subsection of the inventory. The
Barsch Learning Style Inventory is a valid measure of learning styles as it has also been
used by many other researchers (Barsch, 1996; Beck, 2007; Doyran, 2000; Halsne &
Gatta, 2002). In the current study, the Cronbach Alpha coefficient of this inventory was
found to be 0.60. Its validity was assessed by two subject matter experts who took the
view that the Barsch Learning Style Inventory (1996) had the simple language and
format and that a great number of learners can digest it without any help. Eventually,
they concluded that the inventory was valid because it possesses face validity and
content validity.

Concept Understanding Test

Preferring open-ended questions allows students to answer freely without limiting their
answers, while reducing the probability of random correct answers to the questions. For
this reason, a "Concept Understanding Test" was prepared by the researcher using open-
ended questions in order to determine the level of understanding the concepts of
integers. The questions were prepared with the concepts of integers. (Negative integer,
positive integer, absolute value concept, notion of addition, notion of subtraction,
commutative property, associative property, identity element, inverse element). The
students were asked to explain and exemplify these concepts. In order to assess its
validity, the researcher had face to face consultation with the two subject matter experts.
Taking face validity and content validity, into consideration, they agreed on its validity.

In the evaluation phase, the scoring criteria proposed by Abraham, Williamson
and Westbrook (1994) were used after certain modifications. In the original version,
there were five different categories: sound understanding, partial understanding, partial
understanding with specific misconception, specific misconceptions, no understanding.
However, the evaluation in the current study was made in four different categories as
sound understanding, partial understanding, specific misconceptions, no understanding.
partial understanding with Specific Misconception and Specific Misconceptions
categories were evaluated as a single category within the scope of this study; because
together with the expert opinion, it was presumed that for the concepts at the secondary
school level it is appropriate to consider these titles together. Responses in the sound
understanding, partial understanding, partial understanding with specific misconception,
specific misconceptions, no understanding categories were scored with 3, 2, 1, 0 points,
respectively. In the concept understanding test of integers with 10 questions, the highest
score a student can get is 30. Below are the characteristics of the answers in each
category.
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Table 2

The Characteristics of the Answers

Sound Understanding: Responses that included all components of the validated
response.
Partial Understanding: Responses that included at least one of the components of

validated response, but not all the components.

Specific Misconceptions: Responses that included illogical or incorrect information.

No Understanding: Repeated the question; contained irrelevant information or an
unclear response; left the response blank

Visual Analogy Supported Mathematics Teaching Evaluation Form

This assessment form is a five-point rating type scale specially prepared for this study. It
consists of questions about students' impressions and self-evaluation of mathematics
teaching supported by visual analogy. The questions are about students' self-evaluation
of their learning and all of the questions are in the relevant table in the findings section.
The pilot study was carried out within the scope of the thesis by Dinger (2019), and the
scale items were created through observing the students' reactions to analogies by the
researcher. Later, within the scope of this study, the scale items were narrowed down
and only the items for self-assessment were examined. This evaluation form was
examined by two domain experts. They stated that the questions were appropriate for
the level of the student and the purpose of measurement.

Data Analysis

The content analysis method was used to analyze the data obtained from the answers
that students gave to ten mathematical concepts/operations in the Concept
Understanding Test. The main purpose in content analysis was to reach the concepts and
relationships that can explain the collected data. In content analysis, the data were
analyzed in depth and themes were revealed (Yildirim & Simsek, 2011). In the study,
the data obtained were compared in terms of similarity and differences as a result of the
coding made by the two encoders and the percentage of reliability between the scores
was calculated by using the formula (Reliability = consensus / consensus + dissidence)
developed by Miles and Huberman (1994). The reliability among the raters was found to
be 87% by comparing similarities and differences.

The normality distribution of the groups was evaluated with the Kolmogorov
Smirnov test since the size of the groups was greater than 50 (Blyikoztirk, 2006).
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Because the groups were not distributed normally, the nonparametric Wilcoxon Signed
Ranks Test was used for the first sub-problem in which the Conceptual Understanding
Test scores were included.

To answer the second sub-problem of the study, it was examined whether the
pretest-posttest results of the conceptual understanding form scores differed according
to learning styles. For this purpose, the Kruskal-Wallis H test was used in the analyses
between the groups. The Mann Whitney U test was performed to determine which
learning style caused the difference between the groups. In the third sub-problem of the
study, it was examined whether the results of the visual analogy-supported mathematics
teaching assessment form of the students differed according to their learning styles. For
this purpose, the Kruskal-Wallis H test for analysis between groups was used.
Frequency and percentage calculations were used to determine the number of students
with specific styles and rates. The significance level of 0.05 was taken as the basis for
analyzing and interpreting the results obtained in the study.

Procedure

The researcher created analogies in the digital environment by establishing daily life
connections for integers in line with her interest and the training she received as well as
guiding sources in the literature. The reason why analogies were transferred to digital
media, not just verbally, was to attract students' attention visually. Because it is aimed
here to reveal the learning differences between students with visual and auditory
learning styles. Within the scope of this research, ten original analogy supported
teaching materials were prepared. These contents were examined by two experts in
terms of suitability for the level of the students and content, and content validity was
ensured. Since the content and preparation steps of the analogies are the subject of a
different study, only the learning style dimension was included in this study.

In the study group, the lessons were taught by the researcher for 16 lesson
hours. The subject of integers was taught for approximately 3 weeks, 5 lesson hours per
week. In the research, first the concept understanding test was applied as a pre-test, and
then visual analogies for the integers were presented. Finally, examples related to the
subject were solved, the Concept Understanding test was re-applied as a post-test and
the visual analogy supported mathematics teaching evaluation form was administered.

The prepared analogies were presented to the students with a smart board.
During the implementations, student behaviors were also observed by the researcher.

Results

To investigate the difference between the pre-test and post-test scores of the students'
concept understanding test, descriptive analyses were run. The descriptive statistics
about the students' concept understanding test scores are given in Table 3.
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Table 3

Descriptive Statistics of the Concept Understanding Test

Test N X S Min Max
Pre-test 52 0.90 2.30 0.00 6
Post- test 52 18.59 6.20 4,00 30

In Table 3, the pre-test mean score for the integers area of the concept understanding
test of the students was 0.90, whereas the post-test mean score was 18.59.

The scores of the students from the concept understanding pre- and post-tests

were analyzed with the Wilcoxon Signed Ranks Test. The results are given in the Table
4.

Table 4

Wilcoxon Signed-Rank Test Results for Comparing the Concept Understanding Pretest-
Post-test Scores

Group N Mean Rank Sum of Ranks 4 p
Negative Ranks 1 2.00 2 -6.259 0.00
Positive Ranks 51 26.98 1376.00

Ties 0

As can be seen in Table 4, the Wilcoxon Signed Rank Test indicated a
statistically significant difference between the pre-test and post-test scores of the
students (Z = -6.259, p < 0.05). Considering the sum of ranks of difference scores, this
difference was in favor of the positive ranks and post-test.

To investigate the pre-test and post-test scores of the students according to their
learning styles, the Kruskal- Wallis H test was performed.

Table 5 shows the results of the Kruskal-Wallis H test, which was conducted to
compare the pre-test results of the students according to their learning styles.
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Table 5

Kruskal Wallis H Test Results of the Pre-Test Scores According To The Learning Styles

Learning Style N Xorder SD x2 p
Visual 22 31.43 2 4.69 0.09
Auditory 19 22.11

Kinesthetic 11 24.23

As can be observed in Table 5, according to the results of the Kruskal Wallis-H test
conducted to determine whether the mean rank of the pre-test scores differed
significantly according to the learning styles, there was no significant difference
between the mean ranks of the groups (p > .05).

In Table 6, after applying the visual analogy-supported teaching method, the
Kruskal-Wallis H test was performed to determine whether there was a statistically

significant difference in the Concept Understanding post-test scores according to the
students' learning styles.

Table 6

Kruskal Wallis H Test Results of the Post-Test Scores According to The Learning Styles

Learning Style N Xorder SD %2 p
Visual 22 40.57 2 33.32 0.00
Auditory 19 14.97

Kinesthetic 11 18.27

According to Table 6, a significant difference was determined between the post-test
scores of the students according to their preferred learning styles (y2 = 33,32, p < 0.05).
To determine which group benefited more from the instruction, the students' Concept
Understanding post-test scores were compared in pairs using the Mann Whitney U test.
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Table 7

Mann Whitney-U Test Results of the Post-Test Scores According to The Learning Styles

Learning Style N Xorder Yorder U P
Visual 22 29.70 653.50 17.50 0.00 *
Auditory 19 10.92 207.50

Visual 22 22.36 492.00 3.00 0.00 *
Kinesthetic 11 6.27 69.00

Auditory 19 14.05 267.00 77.00 0.23
Kinesthetic 11 18.00 198.00

As observed in Table 7, the “Mann Whitney-U test” was carried out to determine
whether the scores of the Concept Understanding test differ significantly according to
the learning styles; it was found out that the post-test scores of visual students were
statistically significantly higher than those of both auditory and kinesthetic students.

The results of descriptive analyses conducted about the visual analogy
supported mathematics teaching evaluation form of the students are given in Table 8.

Table 9 shows the results of the Kruskal-Wallis H test, which was conducted to
compare the visual analogy-supported mathematics teaching assessment form scores of
the students according to their learning styles.

As the result of the Kruskal Wallis H test shows, the scores of the visual
analogy-supported mathematics teaching assessment form did not differ significantly
according to the preferred learning styles of the students. (¥2 = 3.18, p > 0.05).
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Table 8

Descriptive Statistics about the Visual Analogy Supported Mathematics Teaching
Evaluation Form

Items N Min. Max. Mean Std.
Deviation

I think | understand this topic. 52 1.00 5.00 4.01 .93

| can solve problems on this issue. 52 1.00 5.00 3.86 .84

| can make a connection between this subject and 52 2.00 5.00 4.34 .68

daily life.

If | learned this subject again, | would prefer to 52 2.00 5.00 4.23 .64

learn it with the same method.

| think the lessons are fun with this method. 52 2.00 5.00 4.40 .66

Table 9

Kruskal Wallis H Test Results of the Visual Analogy-Supported Mathematics Teaching
Assessment Form Scores According to the Learning Styles

Learning Style N Xorder SD x2 p
Visual 22 25.77 2 3.18 0.204
Auditory 19 23.39
Kinesthetic 11 33.32

Conclusion

This study examined the effect of mathematics teaching supported by visual analogy for
the sub-learning area of integers on the conceptual understanding levels of the sixth-
grade students and their views on the use of analogy. The findings showed that there
was a significant difference between the pre- and post-test scores in favor of the post-
test for the conceptual understanding levels of the students.

While there was no significant difference between the pre-test scores of the
students according to their preferred learning styles, a significant difference was found
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between the post-test scores. In order to specify which groups benefited more from the
instruction, the Concept Understanding post-test scores were compared according to the
learning styles, and it was determined that the post-test scores of the visual students
were significantly higher than those of both auditory and kinesthetic students. It was
found that the difference between the post-test scores of the auditory and kinesthetic
students was not statistically significant. In this study, it was predicted before the study
that students with visual learning style would learn concepts at a higher level as visual
analogy supported mathematics teaching was carried out. In this case, there was a
similarity between the expected result and the result obtained in the study.

According to this result, since visual analogies are more suitable for
transferring conceptual knowledge in mathematics in a contextual manner, mathematics
teaching based on this approach increases conceptual learning in all students with audio-
visual and kinesthetic learning styles, but it is more effective for students with visual
learning style. Based on other studies, it is concluded that the use of analogy is
beneficial in terms of conceptual learning, academic achievement, permanent learning
and attitude levels both in mathematics and other lessons (Cowan & Cipriani, 2009;
Paris & Glynn, 2004).

In the present study, teaching with visual analogies positively affected students'
views on visual analogy-supported mathematics teaching as well as conceptual learning,
but there was no significant difference in terms of learning styles. The students scored
an average of four to five on the Likert-type assessment scale items, and the mean score
of only one item (I can solve problems on this subject) was below four and was
calculated as 3.86. The reason of this situation could lie in the fact that the "problem"
expression in the item root can include many problems in a general spectrum with an
uncertain degree of difficulty. From the researcher's point of view, it was observed that
the students had a great desire before the presentation of the analogies. The researcher
experienced the feeling of production after generating each analogy and thanks to the
positive feedbacks from the students; a motivational effect was created for the analogy
fictions.

Learning styles correspond to computing activities and are fixed and difficult
to change because of biological origin. People often uses them without realizing it.
Learning strategies, on the other hand, are various techniques that students employ
during learning by taking these features into account. However, since different learning
processes require the application of different learning strategies, learning strategies can
be diversified or changed if necessary and chosen according to the situation and the
purpose of the lesson. An individual can use various strategies provided that they are
suitable for his learning style (Babadogan, 1994). Akkoyunlu (1995) emphasizes that
determining students' learning styles has a positive effect on teachers’ choice of methods
and techniques to be used in their classes. Similarly, in the education process, teaching
models, strategies, principles, and methods and learning styles are important factors that
play a key role. Many studies in the literature reveal that using teaching methods
suitable for students 'learning styles helps to increase students' academic success. In this
respect, understanding the interaction between learning styles and various teaching
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methods will help to understand the education-teaching process. It also contributes to
the development of this process and enable a more effective teaching design (Kumar et
al., 2004). In the present study, it was observed how a different teaching method had an
effect on students’ learning of integers and how this was mediated by different learning
styles.

As it is known, knowing the learning style of students prepares the ground for
the selection and use of functional and appropriate learning models, strategies, methods
and techniques. This situation leads to the exhibition of various organizations and
activities for students with different learning styles; it contributes to the improvement of
the efficiency, quality and permanence of the education system (Karakuyu & Tortop,
2010). In the same vein, Akkoyunlu (1995) emphasizes that determining the learning
styles of students has a positive effect on the choice of teaching methods and techniques
to be used by teachers. Similarly, including the present study, several studies concretely
reveal that students can learn in different ways, have different individual preferences in
receiving and processing information, and that there is a positive relationship between
learning styles and various variables, especially academic success (Arslan & Durukan,
2015; Ataseven & Oguz, 2015; Aydemir et al., 2016; Celik & Glnduz, 2016; Demir,
2008; Dikmen et al, 2018; Erden, 2017; Sidekli & Akdogdu, 2018).

When the results of the present study and other studies are evaluated in general,
it could be concluded that effective and appropriate lessons plans require taking into
account, students’ learning styles, the use of visual analogy-supported teaching as well
as employing different methods and strategies. Since the level of concept knowledge
about integers within the scope of the research increased, it can be suggested to use
different teaching methods and techniques, especially analogies, in order to form
conceptual knowledge in the basic subjects of mathematics. In addition, it may be
suggested to organize seminars or in-service training courses in order to increase the
knowledge and skills of teachers, who are in the position of implementing different
learning approaches. Finally, as a limitation of the present study and as a suggestion for
other researchers a larger sample size can be used to create more generalizable results in
the future.
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Altinc1 Siif Ogrencilerinin Ogrenme Stilleri ve Tam Sayilar1 Kavramsal
Anlayislarinin incelenmesi

Oz

Bu ¢alismada ogrencilerin ogrenme stillerinin matematik dersindeki tamsayilar konusuna yonelik kavramsal
anlama diizeylerine ve analoji kullammina iliskin gériislerine etkisinin olup olmadigi degerlendirilmisti.
Calisma kapsaminda, on deneme modellerinden “tek grup on test-son test” modeli kullanilmistir. Calisma
grubu 6.simif diizeyindeki 52 ogrenciden olusmaktadir. Uygulama siirecinde ogrencilere ogrenme  stili
envanteri, kavram anlama testi ve gorsel analoji destekli matematik ogretimi degerlendirme formu
uygulanmigtir. Nicel verilerin degerlendirilmesinde SPSS paket programi kullamilmis ve nitel veriler icerik
analizi teknigi kullanilarak degerlendirilmistir. Arastirma verilerine gore, dgrencilerin kavramlart anlama
testi puanlari son test lehinedir, ogrencilerin ogrenme stillerine gore son test puanlart arasinda anlaml bir
fark bulunmustur. Gorsel dgrencilerin son test puanlarimin hem isitsel hem de dokunsal/kinestetik
ogrencilerden farkll oldugu ve istatistiksel olarak daha yiiksek diizeyde oldugu belirlenmistir. Arastirmanin
bir diger sonucu olarak d6grencilerin gorsel analoji destekli matematik 6gretimine yonelik olumlu goriis
bildirdikleri; ancak goriislerinin ve 6grenme stilleri arasinda anlaml bir fark olmadigi tespit edilmistir.

Anahtar Kelimeler: Ogrenme stili, matematik egitiminde analoji, analoji kullanim1
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