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Chapter 1
Introduction to Meta-analysis

Nazım Çoğaltay and Engin Karadağ

1.1 Introduction

The question of how to bring together and interpret research studies that are
independent from one another is a basic and important question in all sciences.
Hence, the inability to conduct research studies with large samples to represent a
wider population because of obstacles such as time, cost and expert researchers and
the discussion of how effective the findings of a single study can be have neces-
sitated the synthesis of the results of a multitude of studies. The inadequacy of the
results of a single study and the need to synthesize findings by scientists have led to
the development of methodologies that allow for combining the results of many
independent studies.

Many methods have been used to synthesize the findings of multiple studies. The
first attempts at synthesizing studies can be observed in the efforts made to merge
findings in the fields of astronomy and physics. Subsequently, experts in the field of
agriculture began to develop statistical techniques that would allow for the com-
pilation of repeated measurements (Hedges and Olkin 1985). The compilation of
data from multiple studies was conducted by means of narrative compilations. An
expert in the field would read a study on a particular topic, summarize the findings
and provide a conclusion regarding the summary of findings. However, this method
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was deemed ineffective because of limitations such as the varying subjectivity of
different researchers (criteria, reliability, and validity) and the fact that only studies
with a consistent effect size could be compared. These limitations of the narrative
compilation method motivated scientists to seek a different methodology, and as a
result, the methods of systematic review and meta-analysis emerged (Borenstein
et al. 2009).

Systematic review and meta-analysis are two approaches aimed at synthesizing
different studies that are independent of one another but also compatible. When
both methods are used together, it is possible to compile the quantitative evidence,
analysis and scientific approaches as a whole. This approach makes it possible to
obtain a large sample size and to provide new perspectives on developing social
policies. However, these two approaches are not synonymous; they represent two
different approaches. Many meta-analysis studies are not systematic reviews.
Meta-analysis studies can be a part of a systematic review, but this is not true of all
meta-analyses (Littell et al. 2008).

It is believed that the first meta-analysis study was conducted by Karl Pearson in
1904 when he attempted to synthesize the independent vaccine studies concerning
typhoid (Littell et al. 2008). However, it was not until the 1970s that social and
behavioral scientists began using meta-analysis. Glass (1976) coined several sta-
tistical terms for synthesizing the results of more than one study. Studies from that
period aimed to synthesize the results of independent studies on topics such as the
effects of psychotherapy (Smith and Glass 1977), the effects of classroom popu-
lations on achievement (Glass and Smith 1978), the effect of interpersonal expec-
tations (Rosenthal and Rubin 1979) and the validity of race-based employment tests
(Hunter et al. 1979). After the 1980s, scientists began to develop statistical methods
or meta-analysis (Light and Pillemer 1984; Hedges and Olkin 1985; Cooper and
Hedges 1994; Cooper 1998), and thus, meta-analysis became a statistical technique.

As a means to synthesize the results of multiple studies, the chronological de-
velopment of the meta-analysis method was in parallel to a variety of definitions in
the literature. Glass (1976), who first proposed the concept of meta-analysis, dis-
cussed primary analysis, secondary analysis and meta-analysis concepts and
emphasized that these types of analyses were not to be confused with one another.
He defined primary analysis as the analysis conducted in an original study, defined
secondary analysis as the use of statistics to better understand the problem dis-
cussed in the original research or the use of data to find answers to new problems,
and defined meta-analysis as the analysis of analyses. Meta-analysis can be defined
in different ways: as a means of summarizing and combining the quantitative results
of research (Glass et al. 1981) or as a method used to reach the quantitative effect
size based on individual studies (Durlak 1995). The meta-analysis method differs
from other quantitative review methods that attempt to test the correctness of hy-
potheses (Littell et al. 2008). Meta-analysis is the method of conducting a statistical
analysis of the research findings of many independent studies conducted on a
certain topic (Borenstein et al. 2009; Cohen et al. 2007; Glass 1976; Hedges and
Olkin 1985; Littel et al. 2008; Petitti 2000).
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Meta-analysis uses many quantitative approaches and calculation formulas when
compiling multiple research findings. In this sense, no researcher needs to be an
expert in all types and calculation formulas for all types of meta-analysis. However,
if the researcher lacks familiarity with at least some of the main concepts of
meta-analysis, then the correct results may not be obtained. This chapter aims to
explain some of the main concepts of meta-analysis.

1.2 Effect Size and Types

The main objective of the meta-analysis method is to determine a summary effect
size by synthesizing data from multiple research studies. The effect size in
meta-analysis is a measure of the strength and direction of the relationship between
variables (Littell et al. 2008). This term may be expressed in different ways for
various fields. In the field of medicine, the effect size is expressed as the application
effect and is sometimes expressed as the odds ratio, the risk ratio or the risk
difference. In social sciences, the term ‘effect size’ is used frequently but is
sometimes expressed as the standardized mean difference or relationships
(Borenstein et al. 2009).

The most frequently used effect size calculations fall into these categories:
(i) proportions, (ii) averages and (iii) correlation coefficients. There is more than one
way to calculate effect size in these categories. The preferred calculation of effect
size will differ according to the aim and design of the study and the data format.
Studies testing the effect of an intervention or studies aiming to make a variety of
causal inferences (between pre- and post-test or between groups receiving and not
receiving treatment) are in the category that use proportions and averages. Studies
investigating the relationship between variables, besides causal direction inferences,
are in the category of correlational meta-analysis (Littell et al. 2008). In other
words, if the results of the effect size are numerical, then averages are used; if the
results are nominal, then proportions are used; and if the results show a relationship,
then correlations are preferred (Cohen et al. 2007). In addition, it is also possible to
classify meta-analysis studies into one of two categories: (i) comparison of groups
and (ii) correlational meta-analysis (Durlak 1995).

There are two important differences in the calculations of effect size: dichoto-
mous data and continuous data. Dichotomous variables are based on only two
categories and frequently represent the presence or lack of a feature or situation.
Pregnancy, high school graduation, and gender are examples of such variables.
Continuous variables can have a range of values that can be expressed on a numeric
scale. Examples of such variables include the number of pregnancies, the duration
of training, and the duration of hospitalization. Test and scale results such as
achievement tests or depression inventories can be considered continuous variables
(Littell et al. 2008).

1 Introduction to Meta-analysis 3



1.3 Effect Size in Dichotomous Data (Proportioning)

The effect size of dichotomous results is based on whether a phenomenon was
observed. The most frequently used effect size measures are the odds ratio (OR),
the risk ratio (RR) and the risk difference (RD). The odds ratio is the expression of
the comparison of whether something has a probability of occurring (Littell et al.
2008). That is, the effect size is obtained from the proportion of two possibilities
(Borenstein et al. 2009). The risk ratio, similar to the odds ratio, pertains to risk and
is the ratio of risks to one another. The risk difference is the difference between two
risks. The effect size of the odds ratio or the risk ratio is reached by converting data
into logarithmic data, and the risk difference uses raw data to calculate the effect
size. The odds ratio is the proportioning of the ratio of whether a certain phe-
nomenon is observed in the experimental group to whether the phenomenon is
observed in the control group. These effect size calculations are generally used in
the fields of health and agriculture (for more information, please see Borenstein
et al. 2009; Hedges and Olkin 1985; Kulinskaya et al. 2008; Petiti 2000).
A hypothetical example showing calculations of the effect size of dichotomous data
is shown in Table 1.1 (Littell et al. 2008).

1.4 Average Effect Size Between Groups
for Continuous Data

The effect size obtained from continuous data can be divided into two main cate-
gories: (i) the non-standardized mean difference (D) and (ii) the standardized mean
difference (d) or (g). Of these two types, raw data are used to calculate D means,
and d or g is calculated using standardized techniques to convert raw data into other
forms. These mean difference effect sizes are calculated using different techniques
for each of the categories of data obtained from mean differences between groups
independent of one another and from differences between the pre- and post-tests in
the same group or matched groups (for further information concerning the tech-
niques used, please see Borenstein et al. 2009; Hedges and Olkin 1985).

The non-standardized mean difference (D) is used when all of the research
included in the study is reported using the same scale. In such cases, meta-analysis
is conducted by calculating the raw differences of the direct means to determine the

Table 1.1 Effect size for
dichotomous data in a
hypothetical data table

Event No
event

Total
N

Odds Risk

Experiment 4 6 10 4/6 4/10

Control 2 8 10 2/8 2/10

Odds ratio (OR) = (4/6)/(2/8) = 2.67
Risk ratio (RR) = (4/10)/(2/10) = 2.0
Risk difference (RD) = 0.40 − 0.20 = 0.20
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effect size. However, the standardized mean difference (d) or (g) is used when
results are reported based on different scales or methods in the studies included in
the analysis. To compute the standardized mean difference, the resulting data are
calculated by standardizing the standard deviation to equal 1 within the groups
(Borenstein et al. 2009; Hedges and Olkin 1985; Kulinskaya et al. 2008; Littell
et al. 2008).

1.5 Correlational Effect Size for Continuous Data

The relational values obtained from research reporting the relationship between two
continuous variables are the calculated effect sizes. The effect size of studies is
generally obtained by calculating the Pearson correlation coefficient, r. Studies that
provide this coefficient or that provide the opportunity to calculate this coefficient
are included in the analysis. As this correlation coefficient is a value between +1
and −1, calculations are performed by transforming the r value into its corre-
sponding z table value. The correlation coefficient is itself considered the coefficient
of effect size and is also symbolized by r (Borenstein et al. 2009; Hedges and Olkin
1985; Littell et al. 2008).

The effect width is considered when interpreting the effect size. This effect width
is categorized in many different ways by various researchers; however, the most
important categorization belongs to Cohen (1988), as shown in Table 1.2.

1.6 Choice of Model

There are two main models used in meta-analysis studies: the (i) fixed effect model
and the (ii) random effect model. When deciding which model to use, the researcher
must assess the characteristics of the research to determine which of the models’
pre-conditions the study meets. In general, these two models use different processes
to calculate the weights of studies, the average effect size and the confidence
intervals for the average effects when calculating the effect size (ES). Therefore, to
obtain the correct results in the processes of meta-analyses, it is important to choose
the correct model in relation to the characteristics of the specific studies involved
(Borenstein et al. 2009).

Table 1.2 Cohen’s (1988)
classification of effect width

Es metric Small effect Medium effect Large effect

OR 1.5 2.5 4.3

SMD 0.2 0.5 0.8

r 0.1 0.25 0.4

OR odds ratio; SMD standardized mean difference; r correlation
coefficient
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The fixed effect model has the (i) same assumption as the function of the
research and (ii) the aim of calculating only the effect size for the population. If it is
determined that the function of the research is the same, that it shares a real effect
and that the calculation of the real effect is not supposed to be generalized to wider
populations, then the choice of model should be the fixed effect model. For
example, a pharmaceutical company intended to conduct a drug trial study with
1,000 patients but has only been able to research one patient group at a time. Thus,
the research was conducted more than once with repeated tests. In such cases, the
model to be used to compile the repeated tests is the fixed effect model because the
study was conducted by the same researchers and used the same doses and tests in
patients from the same sample pool. Thus, all studies share the same real effect and
meet all conditions for the fixed effect model, as the effect of the drug is investi-
gated only in the identified population. It is important to note that it is uncommon to
find meta-analysis studies of this type. It is nearly impossible to find research
studies that meet the pre-conditions of the fixed effect model, especially in the
social sciences and educational sciences.

In regard to the random effect model, it is assumed that the effect differs between
sample groups and among studies. In summary, if the conditions of the fixed effect
model are not met, then the random effect model should be used. The effects can
differ in relation to the variables in the studies, such as the health, age, and edu-
cation status of the sample subjects. For example, the effect size for a practice in the
field of education may show variation among factors such as students, classroom
populations and ages. In such cases, the appropriate model for meta-analysis is the
random effect model.

It is important for a meta-analysis to correctly identify which model should be
used for which type of research. As noted above, the choice of model should be
made after identifying which pre-conditions are met by the studies. Borenstein et al.
(2009) argued that to select a model based on the results of the heterogeneity test or
to use the fixed effect model followed by the random effect model for the
meta-analysis is not the correct approach and should be criticized. Further, the
belief that the fixed effect model results in a stronger analysis is completely false.
Therefore, it is not appropriate for researchers to use the fixed effect model under
the assumption that it provides stronger results. The correct process is to select a
model by ascertaining which features of the studies included in the meta-analysis
meet the pre-conditions of the model.

1.6.1 Heterogeneity

A heterogeneity analysis is the measure that shows how the effect width differs from
study to study. This statistic tests whether the effects found by the different studies
are caused by a sampling error or by a systematic difference between the studies in
addition to a sampling error (Hedges and Olkin 1985). The different effect sizes of
the studies included in the meta-analyses make it necessary to find the size of the
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variance between the distributions. Therefore, heterogeneity tests are conducted to
determine the conformity of the normal distribution of effect sizes. The impact
value observed between studies show differences for two reasons. The first reason is
the real heterogeneity of the effect size, and the second reason is related to errors
within the studies. If researchers do not seek to test the heterogeneity, then they
must separate the observed differences between the two components and focus on
the first situation above (Borenstein et al. 2009).

The most common means of testing heterogeneity and determining whether the
heterogeneity is statistically significant is the Q (df) statistic based on the v2 test.
Structurally, all studies establish and test a null hypothesis to argue for a shared
common effect (Hedges and Olkin 1985). Under the null hypothesis, the Q value
should follow the degrees of freedom equal to k-1 and the central v2 distribution.
When the effect sizes are heterogeneous, a statistically significant v2 value shows
that the studies have different distributions and thus do not share a wide effect
(Hedges and Olkin 1985). The Q calculation formulas for meta-analysis studies are
complimentary and homogeneous to one another and can be calculated in three
different ways. Although all studies use QTotal to test the common effect size (that is,
the heterogeneity), QBetween is used to test heterogeneity between studies, and
QWithin is used while testing the heterogeneity within each particular study. There is
an equality in QT = QB + QW (Hedges and Olkin 1985).

It is possible to test heterogeneity using several statistical techniques. The most
common technique involves the Q statistic and is the sum of weighted squares,
which aims to find the significance level of the differences observed in studies. T2 is
the variance of real effects. This value is used to calculate the weightings of studies
under the random effect model. T is the standard deviation of real effects and is the
same as the standard deviations of the effects of the same tests. This coefficient is
used to predict the real effect distributions and is used when considering the
important effects of these distributions. I2 is the actual ratio of the observed dis-
tributions. The effects are not dependent on testing and can range in value from 0 to
100% (Borenstein et al. 2009).

1.7 Publication Bias

One of the components of greatest interest to researchers in meta-analysis studies is
the effect of variance on the results observed. Have publication bias, the study
design, sample characteristics or moderator variables influenced the observed
effect? The identification of these or similar variables that have played a role in the
resulting effect is important for meta-analysis and assists in the determination of
correct results. This section attempts to explain the importance of publication bias
in meta-analysis studies and how it is identified in meta-analysis studies.

Publication bias is based on the assumption that not all studies on a particular
topics are published. Because studies that do not find statistically significant rela-
tionship or that find only a weak relationship are deemed unworthy of publication,

1 Introduction to Meta-analysis 7



they are believed to negatively affect the total effect or to create bias in increasing
the average effect size (Borenstein et al. 2009; Kulinskaya et al. 2008). This pub-
lication bias effect, which can also be considered missing data, has a negative
impact on the total effect of a meta-analysis. Therefore, publication bias should be
considered in meta-analysis studies. To examine the publication bias of a study,
researchers should consider the following questions (Borenstein et al. 2009):

• Is there any evidence of publication bias?
• Is it possible that the general effect size is the result of publication bias?
• To what degree is the total effect due to publication bias?

To answer the above questions using statistical methods, a series of calculations
are used in the meta-analysis. One of the most popular of these methods is the
funnel plot method. The figure obtained with this method may not be completely
objective, but it provides the opportunity to determine whether publication bias
affects such studies. A funnel plot conducted for a meta-analysis is shown in
Fig. 1.1.

In the funnel plot above, there is no evidence of publication bias for the studies
included in the meta-analysis. To speak of a publication bias, the funnel plot would
need to present a serious degree of asymmetry. If a concentration of studies were
plotted at the bottom end of the funnel below the line indicating the average effect
size and skewed to one end (especially toward the right side), then a publication
bias would be evident. The figure of a funnel plot can be interpreted as not rep-
resenting serious publication bias for the effect size of the related studies.

Statistical techniques in regard to publication bias are not limited to the funnel
plot technique. The more frequent use of the funnel plot may be explained by the
practicality in its application and the visual aspect. In addition, one of the other
techniques developed by Rosenthal (1979) is the failsafe N or the file drawer
number technique. This technique assumes that it is possible to calculate the actual
number of missing studies and argues that finding studies to include in a
meta-analysis is necessary before determining whether the p value is significant.
The use of this technique assumes that the main effect of missing studies have no
effect. In addition, there is also the Duval and Tweedie Trim-and-Fill method
(Duval and Tweedie 2000), which uses a repeated technique to remove small

Fig. 1.1 Funnel plot of
standard error by correlation
coefficient (r)
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studies at the extreme ends of the positive end of the funnel diagram. The trimming
and filling process is repeated until the funnel diagram is symmetric in regard to the
effect size (Duval 2005).

1.8 Sub-group Analysis and Moderator Analysis

A meta-analysis not only predicts the average effect based on all studies included in
the analysis but also allows for the calculation of the average effects of various
subgroups of studies and enables comparisons between these effects. Subgroup and
moderator analyses are methods developed to test the statistical significance of
differences between groups.

A subgroup analysis is a comparison of the effects of two or more groups. Three
methods are used for the analysis of subgroups. A Z test is used to compare the
average effect sizes of two groups, and a variance analysis or Q test is used to
compare two or more groups. All three methods are based on mathematical for-
mulas (Borenstein et al. 2009). Moderator analysis is an analysis method that
attempts to test the differences between the average effect sizes of variables
(moderators) and the direction of these differences. In a meta-analysis study, sub-
group and moderator analysis are well planned in regard to the objective of the
study, and the processes are conducted as planned (Littel et al. 2008).

The statistical significance between the difference of the subgroup analysis and
moderator variables is tested using the Q statistic. In this method, Q is divided into
two, as QWithin (Qw) and Qbetween (Qb), and the analysis aims to find meaning based
on the two Q values. Qw attempts to test the homogeneity within the group or
moderator and determines whether the variance within the groups is statistically
significant, Qb tests the homogeneity among groups or variables and attempts to
determine whether the variance between the groups is statistically significant, and
QT determines whether the groups are statistically significant (Borenstein et al.
2009; Hedges and Olkin 1985; Kulinskaya et al. 2008).

References

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (2009). Introduction to
meta-analysis. UK: Wiley.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillside, NJ: Lawrence
Erlbaum Associates.

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education. Canada:
Routledge.

Cooper, H. (1998). Synthesizing research. Thousand Oaks, CA: SAGE.
Cooper, H., & Hedges, L. V. (1994). Handbook of research synthesis. New York: Russell Sage

Foundation.

1 Introduction to Meta-analysis 9



Durlak, J. A. (1995). Reading and understanding multivariate statistics. Washington, DC:
American Psychological Association.

Duval, S. (2005). The trim and fill method. In H. R. Rothstein, A. J. Sutton, & M. Bornstein (Eds.),
Publication bias in meta-analysis: Prevention, assessment, and adjustments (pp. 11–33).
Chichester, UK: Wiley.

Duval, S., & Tweedie, R. (2000). Trim and fill: A simple funnel-plot-based method of testing and
adjusting for publication bias in meta-analysis. Biometrics, 56, 455–463.

Glass, G., McGaw, B., & Smith, M. L. (1981). Meta-analysis in social research. Beverly Hills:
SAGE Publications.

Glass, G. V. (1976). Primary, secondary, and meta-analysis of research. Educational Researcher,
5, 3–8.

Glass, G. V., & Smith, M. K. (1978). Meta-analysis of research on the relationship of class size
and achievement. Educational Evaluation and Policy Analysis, 1, 2–16.

Hedges, L. V., & Olkin, I. (1985). Statistical method for meta-analysis. United Kingdom:
Academic Press.

Hunter, J. E., Schmidt, F. L., & Hunter, R. (1979). Differential validity of employment tests by
race: A comprehensive review and analysis. Psychological Bulletin, 86, 721–735.

Kulinskaya, E., Morgenthaler, S., & Staudte, R. G. (2008). Meta analysis: a guide to calibrating
and combining statistical evidence. London: Wiley.

Light, R. J., & Pillemer, D. B. (1984). Summing up: The Science of Reviewing Research.
Cambridge, MA: Harvard University Press.

Littel, H. J., Corcoran, J., & Pillai, V. (2008). Systematic reviews and meta-analysis. New York:
Oxford University Press.

Petitti, D. B. (2000). Meta analysis, decision analysis and cost effectiveness analysis: Methods for
quantitative synthesis in medicine. New York: Oxford University Press.

Rosenthal, R. (1979). The file drawer problem and tolerance of null results. Psychological Bulletin,
86, 638–641.

Rosenthal, R., & Rubin, D. B. (1979). Interpersonal expectancy effects: The first 345 studies.
Behavioral and Brain Sciences, 3, 377–386.

Smith, M. L., & Glass, G. V. (1977). Meta-analysis of psychotherapy outcome studies. American
Psychologist, 32, 752–760.

10 N. Çoğaltay and E. Karadağ



Chapter 2
The Effect of Educational Leadership
on Students’ Achievement

Engin Karadağ, Fatih Bektaş, Nazım Çoğaltay and Mikail Yalçın

2.1 Introduction

The great man leadership approach, which dominated leadership discussions by
the end of the 1800s, encouraged the emergence of the trait leadership approach at
the beginning of 1900s. This period was characterized by the discussion of a
“singularized power” and “authority.” The source of this power and authority was
the hierarchical power granted by the group to the leader because of the leader’s
innate traits. The concept that ‘there is no significant correlation between leadership
and physical properties and high intelligence’ expressed in the studies conducted by
Stogdill (1948, 1950) and Myers (1954) puts an end to the notion that a leader bears
innate leadership traits that are specified in the trait approach and therefore puts an
end to the trait approach. In addition, Stogdill (1948) expressed that capacity,
success, responsibility, participation, and situational assessment constitute the
sub-categories of the personal factors associated with leadership and that it was not
possible to be a leader with certain traits. In the 1940s, group leadership began to
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prevail in the leadership field. Whyte (1943) described group leadership as an
influence free from relationships based on power and self-interest. In group studies
in the 1950s, the group approach was shown to be effective and concordantly paved
the way for behavioral theories that attempted to explain leadership by the ten-
dencies of the leader. These studies prompted the first experimental studies on
leadership to be conducted at Ohio State University (Halpin and Winer 1957) and
the University of Michigan (Katz and Kahn 1952), which were the sources of the
first modern studies. In line with this development, in the 1960s, the behavioral
leadership approach became recognized. Fiedler (1967) explained that the
behavioral approach was designed to help employees perform their jobs in a
coordinated manner. The Ohio State and Michigan studies discussed leadership in
terms of two behavioral dimensions: consideration and initiating structure.

After this period, situational leadership approaches were conceived; these use
the situation as the reference point. These theories are: efficient leadership theory
(Fiedler 1967), which puts the tendency toward duty or relationships to the fore-
front; 3D leadership theory (Reddin 1970), which adds the dimension of efficiency
to the duty and relationship dimensions of situational leadership theory; path-goal
theory (Hause 1971), which puts an emphasis on the leader’s motivational roles;
situational leadership theory (Hersey and Blanchard 1972), which associates the
emergence of leaders to the situation rather than the person; and normative lead-
ership theory (Vroom and Yetton 1973), which considers decision making the most
important task performed by leaders.

After the 1990s, research based on new theories that were discovered included
shared leadership (Gronn 2006), distributed leadership (Elmore 2000; Gronn 2000,
2002; Spilanne 2005), servant leadership (Greenleaf 2002), ethical leadership
(Brown and Trevino 2006), spiritual leadership (Fry 2003) and authentic leader-
ship (Gardner et al. 2011). As stated above, the discussion of the theory and
classification regarding the concept of leadership has continued until today, and it
seems that it will persist for years to come.

2.1.1 Educational Leadership: A Conception Framework

There are a variety of perspectives concerning leadership in terms of institutions
and organizations, and it is a very popular research subject in the field of education
(Krüger and Scheerens 2012). Leadership is associated with schools and adminis-
trators in education studies. School administrators are expected to guide all
employees and students, support them, undertake all responsibility, and inspire
them to meet the objectives of the school. Furthermore, school administrators pave
the way for curriculum reform and the development of a positive learning envi-
ronment (Cotton 2003; Hallinger 2005; Huber 2004; Nichols 2011).

Studies about school leaders accelerated with effective school research in the
1970s. Research conducted in England and North America found student
achievement in certain schools to be greater than in other schools. The researchers
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argued that this situation could not be explained just by the unique individual and
social characteristics of the students but that the real difference between the schools
was to the leadership behaviors of the school administrators. Hence, educational
leadership began to be discussed more frequently in education studies because of
this finding (Bamburg and Andrews 1991; Krüger and Scheerens 2012; Ross and
Gray 2006).

The school leader is the person who plans and maintains program development,
allocates resources, improves the performance of employees and students by
encouraging them, and guides them to meet the objectives of the school. Upon
determining the objectives of the school, school leaders ensure that these objectives
are stated and agreed upon with the students and teachers. Furthermore, these
leaders manage the out-of-school activities. They direct the employee and student
activities in other areas of the school, encourage local organizations to work with
the school, and collaborate with families and business organizations (Busher et al.
2000). In conclusion, school leaders undertake the main responsibility of ensuring
that student achievement is at its maximum potential.

The studies conducted on student achievement assume that there is a direct
relationship between educational leadership and student learning. Additionally, it is
thought that educational leadership has an indirect effect on student’s learning
(Balcı 2007; Bulris 2009). Despite the high number of studies that show that
educational leadership does not have a direct effect on student’s achievement,
school leaders are generally held responsible for the achievement of students (Ross
and Gray 2006). As reflected in the literature, the importance and size of this effect
are multi-dimensional and open to discussion. Within this scope, school leaders
focus on a common goal and learning objectives to create and maintain effective
and successful schools (Leithwood and Riehl 2003).

Many researchers agree that school leaders have an important effect on all
individuals who comprise the school community, particularly on teachers and
students. However, the importance and extent of this influence is open to discussion
has multi-dimensional characteristics. Furthermore, the effect of school leaders on
students’ learning and achievement levels, which are among the outputs—or results
—of the school, is a complex issue. The outputs and student levels in question are
affected by various in-school and out-of-school environmental factors. It is difficult
to determine experimentally to what extent leadership affects in-school and
out-of-school activities.

The fact that students do not interact only with teachers in their school suggests
that many variables have an influence on the behaviors that students are supposed to
display. The fact that the behaviors of school leaders, as one of the aforementioned
variables, are the focus of a number of studies underlines the importance of this issue.
Studies that aim to reveal the relationship between school leaders’ various behaviors
and student achievement associate the behaviors of school administrators with exams
whose validity and reliability values were widely agreed upon. School leaders can
achieve sustainable developments as a consequence of determining, measuring and
controlling factors regarding and standards of school life, except for the tests on
which students are expected to be successful (Schlechty 2005; Mullis et al. 2012).
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2.1.2 Research Hypothesis

Today, many studies that investigate the effects of educational leadership on various
organizational outputs are available. More specifically, the number of studies in this
scope that investigate the effect of educational leadership on students and student
achievement, which are the basic requirements of the school, is rapidly increasing.
Many studies conducted within this scope have found a positive relationship
between educational leadership and student achievement (Boyer 2012; Harris
2012a; Nelson 2012; Noe 2012; Raines 2012; Tindle 2012; Troutman 2012).
Furthermore (i), leadership style is the manner and approach of providing direction,
implementing plans, and motivating people. As observed by the employees, it
includes the total pattern of explicit and implicit actions performed by their leader
(Newstrom and Davis 1993), (ii) the courses studied to determine academic
achievement through the research, and (iii) the level of education at the school
where the research was conducted and that could affect the average influence
obtained in this study, were determined as the moderator. Various studies found
effects of leadership styles that were derived from theories of educational organi-
zation (such as instructional leadership) and theories of service and
production-oriented organizations (such as transformational leadership) on student
achievement for the moderator of leadership styles (Schrum and Levin 2013;
Shatzer et al. 2013; Shin et al. 2013). In this context, the most substantial moderator
variables were leadership styles. Additionally, results of the studies were used to
define the other moderators. For example, the findings of the researches examining
the effect of leadership on the academic achievement in various lessons differ:
Gulbin (2008) and Maeyer et al. (2007) found that the leadership does not have an
effect on mathematics achievement while Braun (2008) and Estapa (2009) found
that it has an effect on language achievement. The similar differences occur for the
level of education at the schools: On one hand, Gulbin (2008) and Odegaard (2008)
found that the leadership does not have an effect on the student achievement in
secondary level. On the other hand, Davis (2010) and May (2010) explored that it
has a considerably high effect on student achievement in elementary level. As can
be seen in these researches, the effect of leadership on student achievement varies
with both the Courses of studies and the level of education at the schools. With all
these variables, in light of previous studies’ results, the following hypotheses were
tested in this study:

H1 Educational leadership has a positive effect on students’ academic achievement.
H2 Leadership style is a moderating variable for the positive effect of educational
leadership on students’ academic achievement.
H3 The courses studied to determine academic achievement within the studies is the
moderating variable for the positive effect of educational leadership on students’
academic achievement.
H4 The level of education at the school within the studies is a moderating variable
for the positive effect of educational leadership on students’ academic achievement.
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2.2 Method

2.2.1 Study Design

In this study, the effect of educational leadership on students’ achievement was
tested with a meta-analysis design. Meta-analysis is a design used to gather the
results of several independent research studies on certain subjects and to apply a
statistical analysis on the findings acquired (Littel et al. 2008; Petitti 2000;
Wampold et al. 2000).

2.2.2 Review Strategy and Criteria for Inclusion/Exclusion

First, a literature review was performed in Proquest and Ebsco academic databases
to determine the studies to be included in the meta-analysis. At this phase, the
leadership term was taken as a base, and the terms achievement, academic
achievement, student achievement were used in the title, keywords and abstract
fields. Additionally, doctoral theses and research that was published in
peer-reviewed journals were included in the analysis. The reason for the inclusion
of dissertations was to remove the possible publication bias.

Several strategies were used to determine the appropriate research to include in
the meta-analysis. First, the research process was reduced to certain keywords,
titles, and abstracts, and 172 research articles/dissertations were selected upon
reviewing all research conducted on leadership and student achievement. Then, the
research abstracts were reviewed. Among these, 51 research articles/dissertations
were not related to educational leadership, 40 research articles/dissertations did not
specify r/R2 values, and 11 research articles/dissertations were qualitative studies.
Thus, 102 research articles/dissertations were excluded from the analysis. In the
second phase, the remaining 70 research articles/dissertations were analyzed in
detail; 57 of these articles/dissertations were found to be appropriate, and the other
13 were deemed inappropriate. Descriptive statistics on those 57 studies are given
in Table 2.1.

Inclusion criteria defined for this study are as follows:

• The studies were conducted between 2008 and 2013.
• The studies include statistical information required for correlational

meta-analysis.
• The studies measure educational leadership.
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2.2.3 Coding Process

Coding is a data extracting process during which clear data and data appropriate for
research are extracted from the compiled information in the studies. A coding form
was created before the analysis, and the coding was performed in accordance with
this form. The main objective of this procedure was to develop a special coding
system that was both general and unique enough not to miss the characteristics of
any type of research. The coding form created for the study included the following
components:

• References of the research
• Information on sampling
• Data collection tool(s)
• Information on methodology
• Quantitative values

The operational definition is to make the concepts of research testable and to
explain the variables, standard observations and measurement processes according
to the purpose. In this context, the definitions of the variables in the study are as
follows:

• Moderator variable: the variables that are thought to cause the effect size dis-
tribution to become heterogeneous are leadership style, the level of education at
the school, and the courses studied to determine academic achievement within
the studies.

• Student achievement: the amount of knowledge and skills students obtain from a
particular curriculum. The scores that students receive on examinations con-
ducted by central or local authorities were used as the student achievement
(math and reading skills) variable.

• Distributive leadership: Distributive leadership is more than the distribution of
different leadership roles to teachers in schools; it draws a frame of how lead-
ership practices are implemented (Bennett et al. 2003; Gronn 2003; Spillane
et al. 2001; Spillane 2005).

• Transformational leadership: Transformational leadership was mentioned by
Burns (1978) at first and then developed as a leadership theory by Bass et al.
The main purpose of transformational leadership is to conduct an organizational
transformation by adapting to a rapidly changing environment.

• Instructional leadership: Instructional leaders are strong, guiding, and
target-oriented culture architects. Instructional leaders focus primarily on
improving students’ academic output by making the strategies and activities of
the school compatible with the academic mission of the school (Hallinger 2005).

• Leadership practices: are based on the Leadership Practices Inventory devel-
oped by Kouzes and Posner (2010). Leadership practices are examined under

2 The Effect of Educational Leadership on Students’ Achievement 17



five main topics: modelling the way, inspiring a shared vision, challenging the
process (taking risks to take the organization/institution a step further, seeking
new ways, searching for opportunities), enabling others to act and encouraging
the heart.

• Other Leadership: are the studies in which there is no theoretical style.

2.2.4 Statistical Processes

The effect size acquired in the meta-analysis is a standard measure value used to
determine the strength and direction of the relationship in the study (Borenstein
et al. 2009). Pearson’s Correlation Coefficient (r) was determined to be the effect
size in this study. The correlation coefficient is between +1 and −1, and this r-value
is converted into the value stated in table z (Hedges and Olkin 1985). Provided that
more than one correlation value is given between the same structure categories in
correlational meta-analysis studies, two different approaches are used to determine
which to use in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
In this study, (i) all concerned correlations were included in the analysis and
accepted as independent studies if all correlations are independent (for example, if
the same people gave different samples in a study) and (ii) the average of the
correlations is used when dependent correlations are given (for example, if the
values that are between the sub-dimensions of transformational leadership and
student achievement or between the items falling under the same category with the
leadership were given). There are a variety of methods to correct these average
correlations; however, most of these methods can result in high correlation esti-
mations (Schyns and Schilling 2013). In this study, a conservative estimation was
used as the average correlation, which creates a conservative estimation of the entire
correlation.

There are two main models in meta-analysis: the fixed effects model and the
random effects model. To determine which model to use, whether the model’s
prerequisites were met by the characteristics of the research studies included in the
meta-analysis were considered (Borenstein et al. 2009; Hedges and Olkin 1985;
Kulinskaya et al. 2008; Littel et al. 2008; Wampold et al. 2000). The fixed effects
model covers (i) the assumption that the research is the same in terms of func-
tionality, and the objective is to estimate the effect size for only one population
defined. If it is believed that the research is not equal in terms of functionality, and if
generalizations through the estimated effect size are to be made for greater popu-
lations, then the model that should be used is the random effects model. When all
conditions were taken into consideration, the random effects model was applied in
the meta-analysis processes in this study. A comprehensive meta-analysis program
was used in the meta-analysis processes.
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2.2.5 Moderator Analysis

To Moderator analysis is an analysis method to test the direction of the differences
between sub-groups and between the average effect sizes of the variables.
Moderator analysis in a meta-analysis study is planned in accordance with the
objective of the study, and the procedures are applied in accordance with this plan
(Littel et al. 2008). The statistical significance of the difference between moderator
variables is tested using the Q statistic method developed by Hedges and Olkin
(1985). In this method, Q is divided into two variables, Q-between (Qb) and
Q-within (Qw), and the analyses are conducted using these two separate Qs.
Qw tests the internal homogeneity of the moderator variable, and Qb tests the
homogeneity between the groups (Borenstein et al. 2009; Hedges and Olkin 1985;
Kulinskaya et al. 2008).

In this study, only the Qb values were given because only the statistical sig-
nificance of the differences between moderators was required. In this study, three
moderator variables were determined, which were thought to play a role in the
average affect size. The first variable was the leadership styles; a different style was
approached in each research study, each style was measured, and the relationship
between this type of leadership style and the achievement level was reviewed. This
moderating variable was the leadership criteria used.

In the study, the moderators of leadership styles include: (i) distributive lead-
ership, (ii) transformational leadership, (iii) instructional leadership, (iv) leadership
behaviors and (v) others. Distributive leadership is the process of distributing tasks
between the leader and followers at first and then integrating the tasks completed by
group members. Therefore, the function of distributive leadership is a process that
involves apportioning tasks between group members and completing tasks based
upon more than one leader (Spillane 2006). In this context, distributive leadership
involves more than distributing different leadership roles to teachers in schools; it
draws a frame of how leadership practices are implemented (Bennett et al. 2003;
Gronn 2003; Spillane et al. 2004). Transformational leadership was first mentioned
by Burns (1978) and then developed as a leadership theory by Bass et al. The main
purpose of transformational leadership is to facilitate an organizational transfor-
mation by adapting to a rapidly changing environment. Instructional leadership is
one of the most important concepts related to learning and education within school
processes. Hallinger (2005) describes instructional leaders as strong, guiding, and
target-oriented culture architects. Instructional leaders focus primarily on improving
students’ academic output by making the strategies and activities of the school
compatible with the academic mission of the school. Leadership practices are
based on the Leadership Practices Inventory developed by Kouzes and Posner
(2010). Leadership practices are examined under five main topics: modelling the
way, inspiring a shared vision, challenging the process (taking risks to take the
organization/institution a step further, seeking new ways, searching for opportu-
nities), enabling others to act and encouraging the heart. Studies under the title of
others are the studies in which there is no theoretical style.
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Second, the level of education at the schools in which the research studies were
conducted was determined as a moderating variable because it was thought to affect
the average effect size. Additionally, the courses, which are the subject matter of
exams that measure student achievement, were evaluated in terms of whether they
qualified as a moderator by considering the relationship with which lesson is
examined into. In addition, the relevant sampling group was found to be a suitable
moderating variable.

2.2.6 Reliability and Validity of the Study

The credibility of the results is considered to be one of the most important criteria in
a meta-analysis. Reliability and validity are criteria that are commonly used in
studies. Particularly in qualitative research, these concepts are the most important
elements in determining scientificity. In this context, the things made for reliability
and validity are as below:

The studies included in meta-analysis could not be inevitably identical. One of
the most critical issues is to determine how many of these studies are similar. It
cannot be assumed that there is an objective methodology, and it varies from study
to study. In this context, the criteria for inclusion determined by the researchers are
presented in the section of methodology in detail.

• Apples and pears can be considered a symbol of the limitations and the power of
meta-analysis simultaneously. In this study, while determining the criteria for
inclusion and exclusion, the field of study (leadership and student achievement)
was evaluated by considering all the features together. The objective determined
for student achievement was to evaluate overall achievement but not to evaluate
special achievements (skill).

• The moderator analyses in the study allowed for some comparisons and for
seeing the effect according to the moderators.

• The random effects model was used because the studies included in the
meta-analysis could not be functionally equivalent.

• Sensitivity was shown for publication bias in this study. Publication bias was
prevented by conducting the study on both published and unpublished studies.
In addition, no evidence was observed of publication bias by a funnel plot or
tests, and it was determined that effect size is not influenced by publication bias
(see the Results section for publication bias findings).

• To determine the reliability of the coding system, two researchers performed the
coding process, and Cohen’s Kappa reliability coefficient between the coders
was determined to be 0.93.

• The effect size calculations for each study included in the meta-analysis were
presented in the Appendix.
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The basic condition for a study that uses sampling to reveal facts is that samples
represent the population in the best way. However, regardless of the strength of the
sample, it will never be the same as the universe because of sampling errors, which
are the total errors that occur incidentally due to the units included or excluded from
the sample. If the study had an infinite sample, the sampling error would be zero. In
contrast, the samples of the studies included in the meta-analysis were not infinite.
Therefore, it was inevitable that a sampling error occurred in the studies. In this
context, a random effects model was used instead of a fixed effects model with the
assumption that the real effect size was the same in all studies. Additionally,
publication bias and the normality of the effect size of the studies were included in
meta-analysis (see; Borenstein et al. 2009).

2.2.7 Publication Bias

Publication bias is based on the assumption that research on a definite subject is not
published completely. Because research with no statistically significant relation-
ships or with low relationships is not considered valuable enough to be published,
the total effect size is affected in a negative way, and the average effect size
increases non-objectivity (Borenstein et al. 2009; Hanrahan et al. 2013; Kulinskaya
et al. 2008). The effect of such publication bias, which can also be called lost data,
affects the overall research investigation of meta-analysis studies in a negative way.
In this sense, publication bias was considered in meta-analysis studies. For this
study, the following questions were asked to analyze publication bias:

• Is there any evidence of publication bias?
• Is it possible that the general effect size is the result of any publication bias?
• How much of the total effect size is affiliated with the publication bias?

In meta-analyses, several calculation methods are used to give statistical answers
to the questions covering the possibilities stated above. The most common method
is the funnel plot. Answers given by this method may not be accurately objective;
however, they offer the opportunity for us to see whether the studies are written
with a publication bias. The funnel plots of the research included in the
meta-analysis of this study are shown in Fig. 2.1. In Fig. 2.1, no evidence of the
possibility of any effect of publication bias was observed. A funnel plot is expected
to be asymmetric at a significant level in the case of any publication bias. In
particular, intensification (particularly on the right) of the line exhibiting the
average effect size of the research, which is to be intensified at the bottom of the
funnel, is an indicator of the possibility of publication bias. In this study, no
evidence of publication bias was observed in any of the 57 studies subjected to
meta-analysis.

Although no publication bias was observed in funnel plot, the results of Duval
and Tweedie’s trim and fill test, which is applied to determine the effect size related
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to the publication bias acquired with the meta-analysis using the random effect
model, are given in Table 2.2. As shown in Table 2.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the publication bias. The research on each side of the center line is symmetrical,
which is the indicator of non-difference. Because there is no evidence indicating
lost data at on either side of the centerline, the difference between the fixed effect
size and the observed effect size is zero.

2.3 Findings

In Table 2.3, the meta-analysis of educational leadership and student achievement
is shown. The findings supported H1, which asserted that there was a positive
relationship between educational leadership and achievement. Educational leader-
ships’ value regarding the effect on student achievement was calculated as 0.34.
This value reveals that educational leadership has a medium-level effect on student
achievement (see Cohen 1988).

In the moderator analysis performed, it was found that H2, based on the per-
spective that leadership style functioned as a moderator, was not supported.
However, it was found that all leadership styles had significant and positive effects

Fig. 2.1 Effect size funnel for publication bias

Table 2.2 The results of Duval and Tweedie’s trim and fill test

Excluding study Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values .34 .27 .41 1954.0

Adjustment values 0 .34 .27 .41 1954.0
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Table 2.3 Correlations between educational leadership and student achievement: the results of
meta-analysis

Concepts k N r CI Q Qb

Lower
limit

Upper
limit

Leadership 57 28964 .34* .27 .41 1954.01*

Moderator [Leadership styles] 1.78

Others 8 11647 .33* .13 .51

Distributed 2 309 .42** .03 .70

Transformational 15 2169 .40* .25 .53

Leadership
practices

24 9900 .35* .23 .45

Instructional 8 4939 .24** .03 .43

Moderator [Courses] 2.09

Mixed 34 16809 .36* .25 .45

Math 12 11148 .25* .07 .41

Reading 8 635 .43* .22 .61

Language 3 372 .37** .03 .64

Moderator [The level of education at the school] 4.55

Elementary 24 6843 .45* .31 .57

High 13 2908 .28* .07 .47

Mixed 7 9475 .26 −.03 .50

Middle 9 6864 .30** .05 .51

Secondary 3 2823 .16 −.27 .54

*p < 0.01, **p < 0.05

on student achievement. From the leadership styles obtained from the studies
included in the meta-analysis, it was found that distributive [r = 0.42] and trans-
formational [r = 0.40] leadership had a comprehensive effect on student achieve-
ment, leadership practices [r = 0.35] and other [r = 0.33] leadership styles had
medium effect on student achievement, and educational leadership [r = 0.24] had
low effect on student achievement. The strongest effect identified was distributive
leadership. Notwithstanding the fact that the value of effect between leadership
styles and students’ achievement differs, in the moderator analysis performed
according to the random effects model, the difference between the effect sizes of the
leadership styles was not statistically significant (Qb = 1.78, p > 0.05).

The findings did not support H3, which asserted that the courses studied to
determine students’ academic achievement was a mediating variable for the effect
of educational leadership on students’ academic achievement. In the moderator
analysis performed, the effect size difference between the courses was not found to
be statistically significant (Qb = 2.09, p > 0.05). However, it was identified that
educational leadership had a positive and significant effect on all courses. Within
this scope, educational leadership had a medium effect on math [r = 0.25], mixed
[r = 0.36] and language [r = 0.37] courses and had a comprehensive effect on
reading [r = 0.43] courses.
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H4, which asserted that the level of education at the school was the moderating
variable regarding the effect of educational leadership on students’ academic
achievement, was not supported. In the moderator analysis performed, the effect
sizes between the level of education at the schools was not statistically significant
(Qb = 4.55, p > 0.05). Within this scope, from the level of education at the school
discussed in the studies included in the meta-analysis, it was found that educational
leadership had a comprehensive effect on students’ achievement in the elementary
[r = 0.45] grades and that educational leadership had a medium effect on student
achievement in the middle [r = 0.30] grades. In secondary [r = 0.16, p > 0.05] and
mixed [r = 0.26, p > 0.05] grades, the effect of educational leadership on students
achievement was not found to be statistically significant.

Additionally, it was concluded that the confidence intervals calculated for all
moderators included in the meta-analysis were broad (leadership style, the level of
education at the school, the lesson searched for the academic achievement within
the studies). This finding illustrated that the studies included in the study had
homogenous characteristics.

2.4 Conclusion

The aim of this meta-analysis was to analyze the overall results acquired from
studies that examined the relationship between educational leadership and student
achievement. The narrow confidence intervals in the meta-analysis indicate that the
results of the research included in this study are reliable. This finding can be viewed
as significant in terms of making more reliable decisions regarding the tendency and
strength of the relationship-related results acquired by meta-analysis.

The meta-analysis results revealed that educational leadership had a
medium-level positive effect on student achievement. When educational leadership
studies were examined, it was found that leadership is associated with student
achievement (Brewer 1993; Griffin 2008; Heck et al. 1990; Kythreotis et al. 2010;
Leithwood and Mascall 2008). However, there are ongoing discussions as to
whether this effect on student achievement is direct or indirect (Alig-Mielcarek and
Hoy 2005; Hallinger et al. 1996; Louis et al. 2010; Witziers et al. 2003). Although
some studies support that educational leadership directly affects student achieve-
ment (Fuller et al. 2011; Leithwood et al. 2008; Leithwood and Jantzi 2006), there
are also some studies that conclude that it has an indirect effect on student
achievement (Hallinger et al. 1996; Mark and Printy 2003). In both cases, the
medium and positive effect obtained in this meta-analysis study supported the
literature. Furthermore, the results of the study are parallel with the literature on
leadership and student achievement conducted by Chin (2007, r = 0.48), Hattie
(2009, r = 0.18), Marzano et al. (2005, r = 25), Robinsin et al. (2009, r = 43), and
Robinson et al. (2008, r = 0.21).
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In the study, it was identified that leadership styles, the courses that are used in
the measurement of students’ achievement, the level of education at the school and
the sampling group are not moderators in the relationship between educational
leadership and student achievement. On the contrary, when the effect sizes of
leadership styles on student achievement are examined, the literature supports that
distributive (Heck and Hallinger 2009; Leithwood et al. 2009; Louis et al. 2010)
and transformational (Chin 2007; Hardman 2011; Kantabutra 2005; Koh et al.
1995; Lea 2011; Leithwood and Jantzi 2000; Nash 2011; Sun and Leithwood
2012; Valentine and Prater 2011) leadership have a comprehensive effect.
Education leaders who care about and heed the words of employees, taking per-
sonal requirements and interests into account, and in short displaying supportive
behaviors in the organization, are the representatives of change in schools (Burns
1978; Bass 1999; Bass and Riggio 2006; Leithwood 1992; Yukl 1999). Education
leaders contribute to the further improvement of student outputs through the
transformation of school culture in addition to performing the duties regarding the
coordination and assessment of the education system. Similarly, distributive lead-
ership practices, as an important component of the achievement in the school, are in
close relation to student achievement and school performance (Harris 2012b).
When it is considered that human behaviors occur not as a result of individual
knowledge and skills but as a function distributed over individuals and situations, it
is also inevitable that there will be distribution of these roles to the individuals and
situations. In this case, leadership duties in the school are distributed to various
leaders such as school principals, vice principals, curriculum experts, class masters
and branch teachers (Spillane et al. 2001). It was also an expected result that
instructional leadership had a more significant effect on student achievement than
did leadership styles. This is because instructional leadership is one of the most
important concepts related to learning and education within school processes.
Hallinger (2005) describes instructional leaders as strong, guiding, and
target-oriented culture architects. Instructional leaders focus primarily on improving
students’ academic output by making the strategies and activities of the school
compatible with the academic mission of the school. The positive effect of
instructional leadership on student achievement is supported by the literature
(Eberts et al. 2002; Hallinger et al. 1996; Lee et al. 2012; O’Donnell and White
2005; Valentine and Prater 2011). When the findings of leadership styles moderator
are examined as a whole, it is observed that instructional leadership has a weaker
effect. It is thought that the most important reasons for this result are leadership
scales. The Multifactor Leadership Questionnaire (Bass and Avalieo 1997) was
used nearly in all transformational studies included in meta-analysis, and the
Leadership Practices Inventory (LPI; Kouzes and Posner 2010) was used in the
studies based on leadership practices. However, the scales used for instructional
leadership are various.

When educational leadership’s effect on student achievement in terms of the
courses used in the measurement of students’ achievement was examined, it was
found that all courses had significant and positive effects. In terms of the level of
education at the school, it was detected that educational leadership had an
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intermediate and comprehensive effect at the elementary, high school and middle
school levels. It was identified that educational leadership in elementary school had
a comprehensive effect on student achievement and in middle school and high
grades had a medium effect on student achievement. When considering the
administrative and executive features that the level of education at the school had,
such as students’ ages, the mission assumed for the education grade, and similar
variables, it was an anticipated result that educational leadership’s effect on student
achievement varied in favor of the lower grades. The studies conducted supported
the finding that the effect of leadership on student achievement in primary school
was higher than for secondary and high schools (Louis et al. 2010; Witziers et al.
2003; Karadağ et al. 2015).
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Chapter 3
The Effect of Motivation on Student
Achievement

Sevil Orhan Özen

3.1 Introduction

The concept of motivation is considered as a crucial factor that affects human
behavior and performance (Kian et al. 2014; Turan 2015). Especially educational
researchers and practitioners express that motivation is one of the most important
factors in student achievement and in ensuring continuious achievement (Alkış
2015; Aluçdibi and Ekici 2012; Guay et al. 2010; Pintrich 2003; Pintrich and
Schunk 2002). Lin (2012) describes motivation as intrinsic desires which are
already present in the individual or which are reflected in the individual while
acquiring new information and learning. There are, however, in the literature other
definitions of motivation; the latter word was derived from the word “movere” that
means moving in Latin (Seiler et al. 2012). In this regard, according to Ertem
(2006), motivation is an inner state uncovering individuals’ behavior and directing
them to these behaviors; however, according to Baumeister and Vohs (2007), it is a
state where the individual displays various attitudes voluntarily in order to achieve a
certain goal. Küçüközkan (2015) defined motivation as the sum of the efforts made
for mobilizing the individual towards one or more particular goals and for ensuring
the continuity of this movement, whereas according to Waterman (2005) it is a
force representing the internal factors initiating the movements that should be
performed to fulfill a need and the external factors that encourage this behavior. To
summarize, there are three important factors in the concept of motivation.
(i) Triggering the behavior of the individual that is required for a certain goal;
(ii) guiding this behavior; and (iii) the internal state that initiates and guides this
behavior.

The urge of satisfying the needs of the individual is the main source of moti-
vation. In addition, many concepts, such as interest, values, attitude and desire of
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the individual towards an action, affect the process of motivation as well (Akpur
2015). Therefore, motivation has a multi-dimensional structure instead of a simple
and basic one. In this regard, each individual may have a different amount of
motivation. Deci and Ryan (2002) examined three categories of motivation that
affects achievement:

(i). Intrinsic motivation: If the factors that direct the individual to a certain
behavior comes from his own inner world, in a manner that is independent of the
drives outside of the individual, this is intrinsic motivation (Ural 2009). The main
sources of intrinsic motivation are the interest, curiosity and needs of the individual.
Actions which are performed through intrinsic motivation and which originate from
these sources are inherently rewarding for the individual, thus no additional motive
or punishment is needed (Şen 2006). In this case, the individual is expected to
display behaviors such as volunteerism, willingness and making a choice (Deci and
Ryan 2000). Therefore, these actions usually generate intrinsic results as personal
experiences which have a meaning for the individual (Erdoğan 2013). A study
underlining the importance of intrinsic motivation indicated that students will learn
a topic more easily if they are willing to apprehend and grasp this topic (Çelen
2010).

(ii). Extrinsic motivation: If the drive of the individual’s behavior is independent
of him, in other words if it lies in his environment, then this is extrinsic motivation.
The behaviors which originate from external sources, such as rewards, punishment,
and social support, are behaviors which are linked with the result of the individual’s
action (Erdoğan 2013). In this regard, the individual is not motivated by any interest
in the action itself but rather he is motivated by the benefits that this action brings
(Şen 2006). Some actions which are considered to be important for the students by
teachers and parents are triggered by extrinsic motivation, and, therefore, they do
not draw the intrinsic attention of individuals (Deci and Ryan 2016).

(iii). Amotivation: If individuals cannot establish a connection between their
actions and the results of their actions there is no motivation, not and the individuals
experience amotivation (Reeve 2014). In this case, individuals cannot make an
association with the impact of their actions or the impact of their surroundings, and,
thus, they cannot be motivated either intrinsically or extrinsically. Therefore, the
individual who believes that his actions will not provide a benefit for him does not
take any action and falls into the state of amotivation (Tahiroğlu and Aktepe 2015).

Apart from these motivation types, there are in the literature additional moti-
vational components that give clues about the nature of the motivation of the
individuals. Some of these components are directly related to the academic
achievement of the individuals; these are intrinsic goal orientation, extrinsic goal
orientation and the value of the subject, control of learning beliefs, self-sufficiency
and test anxiety (Aktan and Tezci 2013; Bates et al. 2016). Moreover, these
components are composed of three sub-components which are: Value that can be
affected by the value of the subject and the intrinsic and extrinsic goal orientation;
expectation that can be affected by the control of learning beliefs, self-sufficiency
and performance; and thrill that can be affected by test anxiety and student’s
self-esteem level (Liu and Lin 2010). In addition to the different motivation types
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and components that are used in understanding the importance of motivation for
student achievement, researchers on education use different motivation theories as
well (Fortier et al. 1995). Expectation-value theory (Berndt and Miller 1990), goal
theory (Meece and Holt 1993), self-sufficiency theory (Zimmerman et al. 1992) and
the theory of intrinsic motivation (Deci and Ryan 1985) are some of these moti-
vation theories. Moreover, the theories of Keller, Wlodkowski, Herzberg, Maslow,
Mayo, McClelland, McGregor, Likert, Luthans and Vroom, which examine the
relationship between achievement and motivation, have also revealed that moti-
vation has an important effect on student learning (Dede and Yaman 2008).

The above literature review on motivation as a prerequisite for learning showed
that the literature is mostly focused on the factors that make individuals to act and to
pursue these actions (Liu et al. 2016). In particular, the studies underlining the
importance of motivation as a factor that facilitates the learning achievements of the
individuals (Karagüven 2012; Kaya 2013; Wolters and Rosenthal 2000) have
argued that learning achievement and effectiveness may vary according to moti-
vators such as interest, desire and need (Tahiroğlu and Aktepe 2015). In this regard,
although there are studies showing that there is a positive relationship between
intrinsic motivation and achievement (Burton et al. 2006; Lepper et al. 2005) there
are studies suggesting that intrinsic and extrinsic motivation should be combined
together in order to motivate an individual to get into action for a goal (Barrett et al.
2005; Gillet et al. 2009; Hayenga and Corpus 2010). It is important, therefore, to
look at the relationship between these two variables and their effect on student
achievement which are investigated in this study. Additionally, the factors that are
thought to affect the average effect size generated by the study were set as mod-
erators. These are (i) the publication year of the research, (ii) the publication type of
the research, (iii) the country (culture) where the research was carried out, (iv) the
school subjectin which the achievement was measured, and (v) the sample group or
level of education. All these variables, along with the results of previous research,
were used to test the following hypotheses of this study:

H1 Motivation has a positive effect on student achievement.
H2 Publication year is a moderator for the positive effect of motivation on student
achievement.
H3 Publication type is a moderator for the positive effect of motivation on student
achievement.
H4 Country (culture) is a moderator for the positive effect of motivation on student
achievement.
H5 School subject is a moderator for the positive effect of motivation on student
achievement.
H6 Sample group is a moderator for the positive effect of motivation on student
achievement.
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3.2 Method

3.2.1 Study Design

In this study, the effect of motivation on student achievement was tested with a
meta-analysis design.

3.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms motivation and student achievement
included in the titles of the studies were used to screen the research studies. The end
date for the research studies included in the research was identified as January 2016.
Dissertations and peer-reviewed journals were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (956 research studies)
was established; it included all studies with motivation and student achievement in
their titles. The abstracts of these studies were reviewed, and all were found to be
appropriate to include in the study. In the second stage, all research studies in the
pool were examined in detail. The results of the examination found that 205 of the
research studies in the pool were appropriate, and 751 were not found to be suitable.
The descriptive statistics of the 205 research studies included in the analysis are
presented in Table 3.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2values)

• To be a study measuring the correlation motivation and student achievement

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on motivation
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3.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Publication year
• Publication type
• Country (Culture)
• School subject
• Sample group
• Data collection tool(s)
• Quantitative values

3.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study (Borenstein
et al. 2009). Pearson’s correlation coefficient (r) was determined to be the effect size in
this study. Because the correlation coefficient has a value between +1 and −1, the
r value calculatedwas evaluated by converting this value into the value as it appears in
the z table (Hedges and Olkin 1985). Provided that more than one correlation value is
given between the same structure categories in correlational meta-analysis studies,
two different approaches are used in the determination of the one to be used in the
meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008). For this study, (i) first,
if the correlations were independent, all the related correlations were included in the
analysis and were considered to be independent studies, and (ii) if there were
dependent correlations, then the highest correlation value was accepted. A random
effect model was used for the meta-analysis processes in this study. The
Comprehensive Meta-Analysis program was used in the meta-analysis process.

3.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
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expected to have a role in the average effect size were identified in the study. The
first of these considered is the publication year, as a moderator in regards to the
relationship between motivation and student achievement. The second is the pub-
lication type which was thought to have a role on the average impact of motivation
on student achievement. The rest are the country (culture), school subject and
sample group.

3.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 3.1. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 3.1. A serious asymmetry would be expected in
the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies
Evidence for publication bias was observed for the 205 research studies included in
the meta-analysis study.

A publication bias was observed in the funnel plot, and the results of Duval and
Tweedie’s trim and fill test, which was applied to determine the effect size related to
partiality in the publications that was acquired with the meta-analysis using the
random effect model, are shown in. As seen in Table 3.2, there is a difference
between the observed effect size and the virtual effect size established to correct the
effect of the publication bias. The reason for the difference is the asymmetry of the
concentration on both sides of the center line and the studies plotted to the left of
and above the center line, skewing the symmetry.

Fig. 3.1 Effect size funnel for publication bias
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3.3 Findings

The results of the meta-analysis about the relationship between motivation and
student achievement are displayed in Table 3.3. The findings supported the
hypothesis H1 which stated that there is a positive relationship between motivation
and student achievement. The effect size of motivation on student achievement was
calculated as .27 which shows that motivation has a low level effect (see Cohen
1988) on student achievement.

The results of moderator analysis supported the hypothesis H2 which stated that
the publication year of the research plays a moderator role in the effect of moti-
vation on student achievement. As a result of the moderator analysis, the differences
between the effect size of the publication year of the research were found to be
statistically significant (Qb = 4.32, p < .01). According to studies published in
2010 [r = .27], 2011 [r = .19], 2012 [r = .25] and 2013 [r = .26] the effect of
motivation on student achievement was at a low level, whereas according to the
studies published in 2014 [r = .32] and 2015 [r = .31] this effect was at a medium
level.

The findings of the research supported the hypothesis H3 which stated that the
publication type of the research plays a moderator role in the effect of motivation on
student achievement. According to the moderator analysis, the difference between
the effect size of the various publication types was found to be statistically sig-
nificant (Qb = 5.20, p < .01). In this context, the effect of motivation on student
achievement has a low level in both papers [r = .29] and dissertations [r = .19]
which is the most significant finding of this study.

The results of moderator analysis supported the hypothesis H4 which formulated
that the country (culture) where the research was carried out plays a moderator role
in the effect of motivation on student achievement. According to the moderator
analysis, the effect size differences according to the country of the research were not
found to be statistically significant (Qb = 5.46, p < .01). In this context, the effect
of motivation on student achievement in the studies conducted with data collected
from a mixed culture (both environments) [r = −.18] was lower level than both a
vertical collectivist culture [r = .27] and a horizontal individualistic culture
[r = .28].

Table 3.2 Duval and Tweedie’s trim and fill test results

Excluded
studies

Point
estimate

CI (confidence interval) Q

Lover
limit

Upper
limit

Observed
values

0.10 0.11 0.27 52891.1

Corrected
values

49 0.08 0.08 0.16 60053.4
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The outcomes of moderator analysis supported the hypothesis H5 which for-
mulated that the school subject in which the achievement was measured plays a
moderator role in the effect of motivation on student achievement. According to the
moderator analysis, the effect size differences between the school subject were
found to be statistically significant (Qb = 5.87, p < .01). The effect of motivation on

Table 3.3 The findings of correlation between motivation and student achievement:
meta-analysis results

Valuables k N r CI (confidence
interval)

Q Qb

Lover
limit

Upper
limit

Motivation 205 772903 0.27* 0.23 0.31 52891.21

Moderate [Publication year] 4.32*
2010 year 36 285261 0.27 0.16 0.36

2011 year 33 57415 0.19 0.08 0.30

2012 year 30 35560 0.25 0.13 0.35

2013 year 34 308666 0.26 0.16 0.36

2014 year 39 30548 0.32 0.23 0.41

2015 year 33 55453 0.31 0.21 0.41

Moderate [Publication type] 5.20*
Dissertations 49 65730 0.19 0.11 0.27

Articles 156 707173 0.29 0.25 0.33

Moderate [Country (culture)] 5.46*
Vertical collectivist 61 300534 0.27 0.20 0.33

Horizontal
individualist

142 456898 0.28 0.23 0.32

Mixed culture 2 15471 −0.18 −0.52 0.20

Moderate [School subject] 5.87*
Academic 87 62892 0.23 0.16 0.30

Science 18 47422 0.28 0.12 0.42

Language 19 8627 0.34 0.20 0.48

Mathematic 57 439444 0.32 0.23 0.40

Reading 21 204317 0.26 0.12 0.40

Game 1 5380 0.41 −0.24 0.80

Social Sciences 2 4821 −0.06 −0.50 0.39

Moderate [Sample group] 15.8*
Primary School 13 21272 0.53 0.42 0.63

Secondary School 69 147751 0.28 0.21 0.34

High School 67 562819 0.26 0.20 0.32

University 59 30179 0.23 0.16 0.30

Mixed 6 10882 0.28 0.07 0.46

*p < .01
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student achievement was at a medium level for language [r = .34], mathematic
[r = .32] and game [r = .41] school subject, whereas it was at a low level for
academic [r = .23], science [r = .28], social sciences [r = −.06] and reading
[r = .21] school subjects.

Finally, the findings of the moderator analysis supported the hypothesis H6

which formulated that the sample group plays a moderator role in the effect of
motivation on student achievement. According to the moderator analysis, the effect
size differences between the levels of education were found to be statistically
significant (Qb = 15.8, p < .01). In this regard, the effect of motivation on student
achievement is high for primary school level [r = .52], whereas it is low for sec-
ondary school [r = .25], high school [r = .26], university [r = .22] and mixed
culture [r = .28] levels. The most significant finding is that the highest effect size is
seen at the studies conducted at primary school level.

3.4 Conclusion

This meta-analysis, which aimed to determine the effect size of motivation on
student achievement, included 205 studies. In this research, the publication year, the
publication type, the country (culture) where the research was carried out, the
school subject in which the achievement was measured and the sample group were
taken as moderator variables. The meta-analysis results showed that motivation has
a low level positive effect on student achievement. In the literature, it is widely
accepted that there are significant relationships between motivation and student
achievement (Yazıcı and Altun 2013). In this regard, this finding supports the
argument in the literature that there is a relationship between motivation and student
achievement (Azizoğlu et al. 2015; Fini and Yousefzadeh 2011; McKenzie and
Schweitzer 2001; Richardson et al. 2012; Sankaran and Bui 2001) and that moti-
vation has an important role in student achievement (Karagüven 2012; Kaya 2013;
Wolters and Rosenthal 2000).

The moderator analysis featuring the publication year showed that the effect size
differences between years were significant. The highest effect was observed for
studies published in 2014, whereas the lowest effect belongs to studies published in
2011. Similarly, the effect size differences of the other variables that were included
in the moderator analysis, namely the country (culture) where the research was
carried out and the school subject in which the achievement was measured, were
significant either. Regarding the school subject, the highest effect size of motivation
on student achievement was identified for game, language and mathematic. The
examination of the effect sizes according to the country (culture) showed that the
effect of motivation on student achievement varied among the vertical-collectivist
and horizontal-individualistic cultures; both of them have a low effect. The finding
that the country (culture) influence the relationship between motivation and
achievement is in support of the study of Areepattamannil et al. (2011) which
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showed that Indian students who migrated to Canada had a higher motivation and
academic achievement level than Canadian students.

According to the findings obtained from moderator analysis featuring the sample
group and publication type variables, it was concluded that the sample group and
publication type play a moderator role in the effect size of motivation on student
achievement. The examination of the effect sizes according to publication type
showed that the effect of motivation on student achievement has been founded at
low level in both papers and dissertations. Concerning the findings of the sample
group moderator analysis, where the sample groups were considered separately,
motivation has a positive and significant high effect on student achievement at
primary school, whereas the effect of motivation is low at secondary school, high
school, university and mixed groups which include participants from all levels.
Eymur and Geban (2011) found that students had higher motivation and experi-
enced less amotivation in their first years which supports the results of moderator
analysis. On their part, Yazıcı and Altun (2013) emphasized that finding out how
the relationship between motivation and achievement is shaped according to the
sample group is an important research topic. In their study they stated that extrinsic
motivation sources were more effective on academic achievement during the first
stages of education, whereas intrinsic motivation sources became more effective
during later stages; they have also mentioned that the importance of motivational
sources may decrease or increase according to the sample group.

After all, the results about the effect of motivation on student achievement can be
summarized as below:

• Motivation has a positive low level effect on student achievement [r = .27].
• Regarding moderator variables, the publication year, publication type, the

country (culture) where the research was carried out, the school subject and
sample group play a moderator role in the effect size of motivation on student
achievement.

On the basis of the findings obtained from this study, it is argued that the
importance of motivation, which plays a role in student achievement, varies
according to the sample group. This meta-analysis study is therefore important in
that it suggests that the studies which focus on the relationship between motivation
and student achievement should investigate more deeply the changes according to
the sample group. Finally, this research suggests that there is a need to conduct
further qualitative studies and comparative meta-analyses including motivation
types as another moderator variable.
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Chapter 4
The Effect of Attitude on Student
Achievement

Nihan Sölpük

4.1 Introduction

Attitude is a distinctive concept in social psychology and plays an important role in
identifying the characteristics of individuals. Attitude is generally defined as an
individual’s tendency to react positively or negatively towards a stimulus. In other
words, it refers to the tendency of an individual to have positive or negative
reactions to certain stimuli (Fishbein and Ajzen 1977). Allport (1935) defines at-
titude as follows: “… mental and neural state of readiness, organized through
experience, exerting a directive influence upon the individual’s response to all
objects and situations with which it is related” (p. 798). In another definition,
attitude is seen as the accumulation of knowledge of an individual about an issue,
another individual, a situation and an experience. In addition, attitude is believed to
emerge from the beliefs, feelings and intended behaviors of an individual (Simpson
et al. 1994).

Attitude is not a trait given at birth; in fact, it is acquired later on. Above all,
attitude belongs to human himself. However; it is not a directly observable trait;
rather it emerges indirectly from other observable behaviors of individuals.
Attitudes mainly develop at early childhood and are shaped by the influences of
parents and peers. It is inevitable that life experiences, cultural roots and social
interactions influence attitudes. Other distinct attitudes are highly likely to be
retained in individuals’ memories and affect their behaviors (Aronson 1999).

According to Petty et al. (2003), attitudes develop during socialization
depending on individuals’ personal knowledge and experiences. There are three
components of attitude:
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• Affective: feelings and emotions towards an object
• Cognitive: beliefs and knowledge
• Behavior: tendency to act, intentions and behavioral expectations.

As mentioned in the previous studies, these components are closely interrelated.
For instance, “if a person’s attitude is supported by favorable cognitive content,
then it is likely to be supported by favorable affective and behavioral tendencies”
(Petty et al. 2003, p. 754).

Attitudes and behaviors can be analyzed through certain scales used in studies. It
is possible to collect data by using certain scales to identify personal traits of an
individual. In addition, attitude is directly related to the following issues: the
confidence of individuals in their scientific abilities, his interests and his present and
future career goals (Mantzicopoulos and Samarapungavan 2008).

Attitude develops towards an event or an object; in other words, a psychological
object is necessary for this development. Anything that has a meaning for an
individual is an object. Today, the most popular social psychology related objects
studied in terms of attitude are politics, religion and racial discrimination. In fact,
anything that is related to human beings is related to the concept of attitude. In
1960s Wallace Lambert and Richard Gardner conducted a study in which they
studied the factors affecting academic achievement and specifically examined the
effects of attitude and motivation. In this comprehensive study, which was carried
out in Montreal, Connecticut and Philippines, they did not agree with the idea that
attitude and language aptitude are the most important factors affecting success in
foreign language learning (Gardner and Lambert 1972).

Villegas and Lucas (2002) explain the effect of teacher attitude on academic
achievement as follows: “Teacher attitudes toward students significantly shape what
students learn” (p. 24). The author has the following opinion regarding learning:
“All students can learn, regardless of home life, socioeconomic status, race, culture,
language, gender, ability or any other characteristic” (Kenkel et al. 2006, p. 35).

Attitudes refer to behaviors at different intensities that manage the direct effects
of reactions of individuals towards and object (Fishbein and Ajzen 1977).
Moreover, Fazio (1990) suggests that strong attitudes are more resistant to change
than weak attitudes. This situation is consistent with the idea that strong attitudes
are more closely related to personal traits (Petty and Krosnick 1995). Thus, attitudes
are significant since they affect classroom practices and are developed by teacher
himself. It was found that case studies are important factors leading to the devel-
opment of attitude towards teaching (e.g., Hudson and Buckley 2004; Struck and
Teasdale 2008). Students also reported that these case studies support both
self-confidence and the acquisition of important skills. The most important factor
affecting the success of case studies is teamwork since it provides an opportunity
for students to share knowledge while working together (Hudson and Buckley
2004).

Attitudes are used to determine the rules regarding the world and the reactions to
the world (Sapsford 1999). Teachers’ understandings of the world and their reac-
tions to the world can be observed in the classroom environment: “Teacher attitudes
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toward their students significantly shape the expectations teachers hold for student
learning, their treatment of students and what students ultimately learn” (Pang and
Sablan 1998, p. 42). The attitudes of teachers towards their students affect students’
achievement positively (Nieto 2005).

In another study focusing on learning outcomes and classroom learning envi-
ronment, the attitudes of students towards science achievement and general
achievement were examined. The results of many studies on students’ achievement
and attitudes conflict with each other. At this point, it is necessary to interpret the
results of these studies rather than to conduct new ones. One of the methods to
achieve this purpose is meta-analysis, which is likely to enable researchers to make
generalizations by examining the previous studies available in the related literature
(Hunter and Schmidt 2004).

Under the light of the above mentioned issues, the following question emerges
and the answer to this question is searched accordingly: What kind of results can be
achieved when the findings of studies compared in terms of the attitudes and
achievement of students are combined in a common platform?

This study also examines the effects of attitude on students’ academic
achievement. The following variables, which might have a considerable effect on
the results of the current study, were determined as moderators: publication year,
publication type, the country (culture) where studies are conducted, the course
where achievement is measured and education (primary, high school or higher
education). All these variables, along with the results of previous studies, were used
to test the following hypotheses of this study:

H1 Attitude has a positive effect on student achievement.
H2 Publication year is a moderator for the positive effect of attitude on student
achievement.
H3 Publication type is a moderator for the positive effect of attitude on student
achievement.
H4 The country (culture) where studies are conducted is a moderator for the
positive effect of attitude on student achievement.
H5 The course where achievement is measured is a moderator for the positive effect
of attitude on student achievement.
H6 The education (primary, high school or higher education) is a moderator for the
positive effect of attitude on student achievement.

4.2 Method

4.2.1 Study Design

In this study, the effect of attitude on student achievement was tested with a
meta-analysis design.
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4.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the ScienceDirect,
Proquest and Ebsco academic databases were used to conduct a literature review.
For this process, the terms attitude and student achievement/student success
included in the titles of the studies were used to screen the research studies. The end
date for the research studies included in the research was identified as January 2016.
Doctoral dissertations and peer-reviewed journals were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (760 research studies)
was established; it included all studies with attitude and student achievement/suc-
cess in their titles. The abstracts of these studies were reviewed, and all were found
to be appropriate to include in the study. In the second stage, all research studies in
the pool were examined in detail. The results of the examination found that 90 of
the research studies in the pool were appropriate, and 670 were not found to be
suitable. The descriptive statistics of the 90-research studies included in the analysis
are presented in Table 4.1. In this section, we included the names of the countries.
Therefore, we have to classify them, ideology, or social outlook that emphasizes the
significance of groups, for this vertical collectivist (Asia, South America, Africa,
etc.) and horizontal collectivist individualist cultures (USA, Canada, Europe,
Australia and Israel) will encode the culture.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation attitude and student achievement/
success

• Reasons for not including a research study in the meta-analysis:
• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on attitude.

4.2.3 Coding Process

The coding process was essentially a data sorting process used to as certain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
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and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• Sample group
• Publication year,
• Type of publication,
• Type of course
• The education (primary, high school or higher education),
• Data collection tool(s)
• Quantitative values.

Table 4.1 Characteristics of
the studies included in the
meta-analysis

n %

The years of the studies

2016–2011 68 75.6

2010–2005 22 24.4

Type of publication

Dissertation 29 32.2

Article 61 67.8

The Country (culture)

Vertical collectivist 40 44.4

Horizontal collectivist 50 55.6

The course

Gymnastics 1 1.1

Computer 2 2.2

Biology 1 1.1

Science 11 12.2

Overall success 30 33.3

English 9 10

Chemistry 4 4.4

Mathematics 15 16.7

Reading skills 9 10

Foreign language 3 3.3

Writing 5 5.6

The education

Primary school 28 31.1

Secondary school 19 21.1

Secondary and high school 3 3.3

High school 24 26.7

University 16 17.8
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4.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study.
Pearson’s correlation coefficient (r) was determined to be the effect size in this
study. Because the correlation coefficient has a value between +1 and −1, the
r-value calculated was evaluated by converting this value into the value as it
appears in the z table. Provided that more than one correlation value is given
between the same structure categories in correlational meta-analysis studies, two
different approaches are used in the determination of the one to be used in the
meta-analysis. For this study, (i) first, if the correlations were independent, all the
related correlations were included in the analysis and were considered to be inde-
pendent studies, and (ii) if there were dependent correlations, then the highest
correlation value was accepted. A random effect model was used for the
meta-analysis processes in this study. The Comprehensive Meta-Analysis program
was used in the meta-analysis process.

4.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between attitude and student achievement. The second is the sample
group, which was thought to have a role on the average impact of attitude on
student achievement. The rest are the school subject/assessment type, data collec-
tion tools, years of the studies, country, and sub dimensions of attitude.

4.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 4.1. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 4.1. A serious asymmetry would be expected in
the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 90
data subjected to meta-analysis.
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Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 4.2. As is seen in Table 4.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the centerline is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the centerline, the difference between the fixed
effect size and observed effect size is zero.

4.3 Findings

Table 4.3 displays the results of meta-analysis on the relationship between attitude
and academic achievement. The findings supported H1, which states that attitude
has a positive effect on academic achievement and this effect was calculated as 0.40.
This value shows that attitude has a medium level effect on student achievement
(see Cohen 1988).

The findings also supported H2 hypothesis, which states that publication year is a
moderator in the positive effect of attitude on academic achievement. The moder-
ator analysis found a statistically significant and effect level difference among

Fig. 4.1 Effect size funnel for publication bias

Table 4.2 Duval and Tweedie’s trim and fill test results

Excluded
studies

Point
estimate

CI (Confidence interval) Q

Lower
limit

Upper
limit

Observed
values

0.40 0.35 0.45 4737.9

Corrected
values

15 0.46 0.41 0.51 9414.4
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publication years (Qb = 14,288, p > 0.05). While the effect of attitude on academic
achievement was a high level effect between 2005 and 2009 [r = 0.57] this effect
became a medium level effect after 2010 [r = 0.34].

Table 4.3 Correlation between the findings of attitude and student achievement: Meta-analysis
results

Variable k N r CI (Confidence
interval)

Q Qb

Lower
limit

Upper
limit

Attitude 90 78015 .40* .35 .45 4737.956*

Moderator [Publication
type]

9.851*

Article 61 60493 .44* .38 .50

Dissertation 29 17522 .31* .25 .36

Moderator [publication
year]

14,288*

2005–2010 22 7618 .57* .47 .65

2011–2016 68 70397 .34* .29 .39

Moderator [The
country]

3.349

Vertical collectivist 40 16349 .46* .35 .55

Horizontal collectivist 50 61666 .35* .31 .39

Moderator [The
course]

146,867*

Gymnastics 1 299 .80* .76 .84

Computer 2 372 .15 −.15 .43

Biology 1 180 .62* .52 .70

Science 11 17528 .36* .21 .49

Overall success 30 8771 .38* .30 .45

English 9 13712 .49* .20 .71

Chemistry 4 2821 .24* .13 .36

Mathematics 15 17123 .42* .34 .50

Reading skills 9 13945 .36* .12 .56

Foreign language 3 719 .18 −.23 .53

Writing 5 2545 .50* .27 .67

Moderator [The
education]

16.547*

Primary 28 10077 .39* .32 .45

Secondary 19 5838 .43* .32 .53

Secondary and high 3 3450 .18* .08 .28

High 24 53071 .33* .27 .39

University 16 5579 .51* .25 .70

*p < .05
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The findings also supported H3 hypothesis, which states that publication type is a
moderator in the positive effect of attitude on academic achievement. The moder-
ator analysis found a statistically significant and effect difference among publication
types (Qb = 9.851, p > 0.05). While the effect of attitude on academic achievement
was at a medium-level for articles [r = 0.44] it was a low level effect for disser-
tations [r = 0.31].

The findings do not support H4 hypothesis, which states that the country (cul-
ture) where studies are conducted is a moderator in the positive effect of attitude on
academic achievement.

The findings supported H5 hypothesis, which states that the course where
achievement is measured is a moderator in the positive effect of attitude on aca-
demic achievement. In the studies included in the meta-analysis, the effects of
attitude on academic achievement were found to have a moderately significant
effect on the following courses: for physical education [r = 0.80] and biology
[r = 0.62] attitude had a large effect on student achievement, whereas for science
[r = 0.36], general achievement [r = 0.38] and chemistry [r = 0.24] attitude had a
low level effect on student achievement. Finally, attitude had a medium level effect
on student achievement for English [r = 0.49], mathematics [r = 0.42] and reading
skills [r = 0.36].

Finally, the findings supported H6 hypothesis, which states that the level of
education (primary, high school or higher education) is a moderator in the positive
effect of attitude on academic achievement. In the studies included in meta-analysis,
the effects of attitude on academic achievement were as follows: high-level effect on
academic achievement at universities [r = 0.51]; low level effect on academic
achievement at high school [r = 0.18]; medium level effect on academic achieve-
ment at primary education [r = 0.39]; medium level effect on academic achieve-
ment at secondary school [r = 0.43]; and medium level effect on academic
achievement at secondary school and high school [r = 0.33]. In the moderator
analysis, the effect difference of attitude on academic achievement among different
sampling groups was found to be statistically significant (Qb = 16.547, p < 0.05).

4.4 Conclusion

This meta-analysis study was carried out to test the effect of attitude on academic
achievement. The relationship between attitude and academic achievement was
examined in 90 studies having a total of 78.015 students as sampling. According to
this study, attitude moderately affects academic achievement. Educational
researchers emphasize the fact that the attitudes of students towards a topic lead to
academic achievement (Acun 2014; Baker and Digiovanni 2005; Tezer and Karasel
2010). Self-confidence is directly related to achievement at mathematics (Hannula
2012).
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A large number of studies examined the attitudes of students towards mathe-
matics and these attitudes were treated as both desired and undesired learning
outcomes. Additional studies have found a relationship between attitudes and
mathematics (Wong and Chen 2012). The negative attitude towards mathematics
and performance is a two-way relationship. Mutodi and Ngirande (2014) found
strong statistical evidence for the fact that negative attitude towards mathematics is
affected by the general difficulty of the topic, students’ lack of knowledge and
difficulties experienced.

To determine the relationship between attitude and academic achievement has
been an important concern in social psychology and educational sciences. Further
comprehensive studies focusing on these topics will produce more knowledge about
individuals’ attitudes. The future studies on the topic should focus on the following
issues so that they can considerably contribute to the field.

The number of studies in secondary and higher education institutions is rela-
tively low. Therefore, more studies can be conducted to explore the effects of
attitude on academic achievement more effectively.

It was found that the studies in the literature mostly focused on general academic
achievement, and certain courses such as biology and chemistry are ignored to a
great extent. Therefore, more studies can be carried out about the effects of attitude
on academic achievement in these courses.

This study examined the effect of attitude on academic achievement and the level
of education was found to be a moderator variable. Tomlinson (2005) emphasizes
the importance of students’ attitude towards learning for achievement. The results
of attitude studies conducted with secondary school students showed that the
effective participation in classroom activities increases skill development (Shen and
Chen 2007; Subramaniam and Silverman 2007; Gao et al. 2009).

This meta-analysis used a random effect model and the results showed that
attitude has a moderate positive effect on academic achievement. Ma and Kishor’s
(1997) meta-analysis study examined the relationship between students’ attitude
towards mathematics and mathematics achievement in 113 studies with a total of
82.941 students. The results revealed a small positive cause-effect
relationship. Luke and Sinclair (1991) suggest that teachers affect students’ atti-
tude and the positive or negative development of attitude are directly related to the
educator.

This study tested the effect of students’ attitude on academic achievement, and
the predetermined courses where achievement is measured were found to be a
moderator variable. Ma and Xu (2004) examined the order of the cause-effect
relationship between attitude towards mathematics and academic achievement.
According to their results, developing an attitude first and later reaching achieve-
ment and vice versa were found both to be meaningful. Hammouri (2004) examined
the attitude of 3000 Jordanian students and their achievement on mathematics.
According to the results, attitude towards mathematics and self-confidence predicts
mathematics achievement. Tymss (2001), however, in his comprehensive study of
21,000 students on the attitude towards mathematics, found academic skills of
teachers and students as the most important factors. He also found a weak
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relationship between attitude and age, gender and language. Finally, the country
(culture) where studies are conducted was found not to be a moderator variable.

In sum, the relationship between attitude and student achievement should be
established through quantitative research. In this study, the effect of attitude on the
student achievement was found to be of a medium level. This finding is important
because it shows that attitude behaviors affect student achievement, which is
thought to have a critical role for students in reaching their objectives and sus-
taining their existence in the long term.
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Chapter 5
The Effect of Anxiety on Student
Achievement

Evren Erzen

5.1 Introduction

Anxiety is a feeling that is often experienced in daily life and it has many forms. It
is defined as a particular tension, apprehension and increased neural activity per-
ceived at the level of consciousness (Spielberger et al. 1970). According to Sarason
(1981), anxiety refers to personal sorrows which emerge from an individual’s
perceptions of inability. In this context, anxiety is affected by many life factors and
it affects many factors as well. By its nature, anxiety creates a continuous low-level
uncomfortable mood in humans. This state of discomfort causes many problems in
the individual’s life. These problems may be psychopathologic (Legerstee et al.
2009) or they may stay at the neurotic level as in the case of test anxiety (Erzen and
Odacı 2014). Test anxiety is one of the anxiety types that individuals experience
during their education life. Test anxiety, which is the anxiety that occurs during
exams or similar testing conditions (Putwain et al. 2010), can influence adolescents’
academic outcomes.

Studies have revealed that test anxiety is a factor that creates discomfort in
students and it causes failure (Putwain and Best 2011; Wachelka and Katz 1999). In
this context, since test anxiety affects the academic life of the individual, it is quite
understandable that educational research focuses on test anxiety rather than on
state-trait or social anxiety (Burke and Ruppel 2015; Fisher et al. 2004). On the
other hand, test anxiety is not the only subject of anxiety research. There are many
studies focusing on the anxieties experienced in different fields, such as the anxiety
that sports-men/women face in their competition with other athletes (Ivanović et al.
2015), in financial accounting (Dull et al. 2015), in military trainings (Naditch et al. 1975)
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and in musical performance (Kobori et al. 2011). Similarly to test anxiety research,
these studies are focused on how anxiety affects individuals’ achievement in a
particular field.

The relationship between achievement and anxiety is bidirectional and inversely
proportional. An increase in achievement causes a decrease in anxiety and an
increase in anxiety causes a decrease in achievement. This relationship between
achievement and anxiety is related to certain capabilities of human psychology,
namely trying to predict the future and processing past information. As they get
successful, individuals can code the way of reaching achievement in their minds,
eliminate the factors that cause failure and determine the shortest way to success. In
other words, as they get successful, individuals develop ways of being even more
successful and they can more easily predict the future. This creates a relief elimi-
nating uncertainty about the future and leading to the reduction of anxiety. This
functioning of success is expressed in the literature by concepts such as self-efficacy
(Bandura et al. 1988) and self-confidence (Gürşen Otacıoğlu 2008). In other words,
individuals experience anxiety when they cannot predict the future and they cannot
foresee what will happen next. Research on test anxiety has revealed that students
experience more anxiety in numeric courses, such as mathematics (Al Mutawah
2015; Hong et al. 2016; Maloney et al. 2015), chemistry (Aris and Siow 2007;
Kurbanoǧlu 2013) and statistics (Abd-El-Fattah 2005; Macher et al. 2013), which
may be due to the fact that the tests of these courses are based on internalized
operations rather than on memorization. In other words, such tests, which include
different numbers and operations each time instead of certain specific texts to be
memorized, prevent the students to predict what they will face next time and
students’ anxiety level increases. Thus, it is not surprising that the studies which
look at the relationship between anxiety and achievement are mostly directed to
situations that create anxiety such as the ones mentioned above.

This study investigated the effect of anxiety on achievement. In addition, the
factors that are hypothesized to influence the effect size of anxiety on achievement
were set as moderators. These moderators are the following: (i) the publication year
of the research, (ii) the publication type of the research, (iii) the country (culture)
where the research was carried out, (iv) the course in which the achievement was
measured and (v) the level of education.

5.2 Method

5.2.1 Study Design

In this study, the effect of anxiety on student achievement was tested with a
meta-analysis design.
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5.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms anxiety and student
achievement/student success included in the titles of the studies were used to screen
the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (328 research studies)
was established; it included all studies with anxiety and student achievement/suc-
cess in their titles. The abstracts of these studies were reviewed, and all were found
to be appropriate to include in the study. In the second stage, all research studies in
the pool were examined in detail. The results of the examination found that 151 of
the research studies in the pool were appropriate, and 177 were not found to be
suitable. The descriptive statistics of the 151 research studies included in the
analysis are presented in Table 5.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation school culture and student achievement/
success.

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on anxiety.

5.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:
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• References for the research
• Sample information
• Sample group
• Publication type,
• Course
• Publication year
• Level of education
• Quantitative values.

5.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

5.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between anxiety and student achievement. The second is the sample
group which was thought to have a role on the average impact of school culture on
student achievement. The rest are the school subject, years of the studies, and class
level.
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5.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 5.1. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 5.1. A serious asymmetry would be expected in
the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies.
Evidence for publication bias was observed for the 151 research studies included in
the meta-analysis study.

A publication bias was observed in the funnel plot, and the results of Duval and
Tweedie’s trim and fill test, which was applied to determine the effect size related to
partiality in the publications that was acquired with the meta-analysis using the
random effect model, are shown in. As seen in Table 5.2, there is a difference
between the observed effect size and the virtual effect size established to correct the
effect of the publication bias. The reason for the difference is the asymmetry of the
concentration on both sides of the center line and the studies plotted to the left of
and above the center line, skewing the symmetry.

5.3 Findings

Table 5.3 shows the results of the meta-analysis about the relationship between
anxiety and achievement. The findings supported hypothesis H1 which formulated
that there is a negative relationship between anxiety and achievement. The effect

Fig. 5.1 Effect size funnel
for publication bias

Table 5.2 Duval, Tweedie’s trim and fill test results

Excluded studies Point estimate CI (Confidence interval) Q

Lover limit Upper limit

Observed values −.27 −.28 −.27 2087.64

Corrected values 16 −.28 −.29 −.28 2819.55
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Table 5.3 Findings of the correlations between anxiety and achievement: Results of
meta-analysis

Variable k N r CI Q Qb

Lower
limit

Upper
limit

Kaygı 151 115086 −.28* −.30 −.25 2087.64*

Moderator
[Publication year]

27.01*

1955–1966 19 −.22* −.29 −.15

1967–1976 16 −.20* −.28 −.12

1977–1986 7 .03 −.12 .18

1987–1996 8 −.30* −.40 −.19

1997–2006 15 −.30* −.38 −.23

2007–2016 86 −.31* −.34 −.28

Moderator
[Publication type]

4.23***

Article 134 −.28* −.31 −.26

Thesis 17 −.19* −.28 −.11

Moderator [Country] 2.35

Horizontal
individualism

91 −.29* −.33 −.26

Vertical collectivism 57 −.26* −.29 −.22

PISA 3 −.23*** −.41 −.03

Moderator [Course] 7.39

Education 3 −.28*** −.51 −.03

Statistics 6 −.17*** −.31 .02

Mixed 57 −.28* −.32 −.23

Chemistry 6 −.21** −.35 −.07

Mathematics 45 −.30* −.35 −.25

Psychology 8 −.33* −.45 −.20

Foreign language 10 −.23* −.33 −.12

Other 16 −.29* −.37 −.21

Moderatör [Level of
education]

3.64

Primary school 27 −.25* −.32 −.19

Mixed 11 −.31* −.39 .21

High School 26 −.25* −.31 −.19

Secondary school 16 −.33* −.40 −.26

University 58 −.27* −.32 −.23

Other 13 −.28* −.38 −.17

*p < .001
**p < .01
***p < .05
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size of anxiety on achievement was calculated as −.28, which showed that anxiety
has a low level negative effect (Cohen 1988) on student achievement.

The research supported hypothesis H2 hypothesis which formulated that the
publication year of the studies examined plays a moderator role in the effect of
anxiety on achievement. As a result of the moderator analysis, the difference
between the effect sizes of the different publication years was found to be statis-
tically significant (Qb = 27.01, p < .001). In this context, according to the studies
published between 1955 and 1966 [r = −.22], in 1967–1976 [r = −.20] and in
1987–1996 [r = −.23] the effect of anxiety on achievement was at a low level,
whereas according to those published between 1997 and 2006 [r = −.30] and in
2007–2016 [r = −.31] this effect was at a medium level. At the same time, the effect
of anxiety on achievement was not found to be statistically significant in the studies
published between 1977 and 1986.

The findings of this research supported hypothesis H3 which formulated that the
publication type plays a moderator role in the effect size of anxiety on student
achievement (Qb = 4.23, p < .05). Accordingly, it was found that anxiety has a low
level effect on achievement in both papers [r = −.28] and theses [r = −.19].

The results of moderator analysis did not support hypothesis H4 which formu-
lated that the country (culture) where the research was carried out plays a mod-
erator role in the effect of anxiety on achievement. Although the effect size
differences were not found to be statistically significant (Qb = 2.35, p > .05),
anxiety has a low level significant effect on achievement in both vertical-collectivist
cultures [r = −.26] and horizontal individualistic culture [r = −.29]. On the other
hand, some of the studies included in the research pool (N = 3) have been con-
ducted using PISA data. These studies were also included in the moderator analysis.
The findings showed that anxiety has a low level significant effect on achievement
in the countries where PISA data was collected.

The results of the moderator analysis did not support hypothesis H5 which
formulated that different courses play a moderator role in the effect size of anxiety
on achievement. Although the effect size differences were not statistically signifi-
cant (Qb = 7.39, p > .05), the studies featuring education [r = −.28], statistics
[r = −.17], chemistry [r = −.21], foreign language [r = −.23], mixed [r = −.28]
and other [r = −.29] courses showed that anxiety has a low level significant effect
on achievement. Moreover, it was found that in the studies conducted for mathe-
matics [r = −.30] and psychology [r = −.33] courses anxiety has a medium level
significant effect.

In this study, the level of education was taken as the last moderator variable. The
results of the analysis did not support hypothesis H6 which formulated that the level
of education plays a moderator role in the effect of anxiety on achievement.
Although the effect size difference was not found to be statistically significant
(Qb = 3.64, p > .05), it was found that anxiety has a low level significant effect on
achievement at primary school [r = −.25], high school [r = −.25], university
[r = −.27] and other education levels [r = −.28], whereas it has a medium level
significant effect at secondary school [r = −.33] and mixed [r = −.31] levels.
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5.4 Conclusion

In this study, a meta-analysis was conducted in order to determine the effect size of
anxiety on achievement. Thus, the general results obtained from previous theses
and articles have been reviewed. In addition, it was examined whether the variables
of publication year, publication type, the country (culture) where the research was
carried out, the course and the level of education have a moderator role in the effect
of anxiety on achievement.

The findings showed that anxiety has a negative and significant effect on
achievement although the effect size is low. The significant effect of anxiety on
achievement was an expected result. By its nature, anxiety is nourished from the
uncertainties present in the life of individuals. Anxiety feelings include not knowing
what to face next, not being able to foresee future results and negativity. In this
context, the negative relationship identified between achievement and anxiety is
natural. The state of uncertainty experienced for an issue where there is an ex-
pectation of success affects achievement negatively, a phenomenon which was also
mentioned in social learning theory. Explaining the prediction capacity of the
self-efficacy concept, Bandura (1989) noted that the belief of individuals that they
would be successful, in other words their self-efficacy, is directly related to pre-
dicting how the events will finally unfold. In other words, if individuals can foresee
that they will be successful in the future and believe that they will succeed while
undertaking a task, this increases their motivation (Bandura 2001a, b).

Regarding the significant differences among the publication years, which was set
as a moderator variable for the study, it was found that there are significant dif-
ferences in the effect of anxiety on achievement in all years, except for the studies
published between 1977 and 1986. In addition, from 1955, which is the starting
year for the studies examined, until today a negative increase is observed in the
effect size of the studies. In other words, the negative effect of anxiety on
achievement is increasing every year. There are several possible reasons for this
fact. First of all, the need and demand for education has increased as the population
increased. Tests could determine the direction of one’s life (for instance, getting a
job). As a result of this fact, tests became more eliminative and they have started
being applied even in the earlier stages of education. This is causing more intense
anxiety to students and it might have led to the research result mentioned previ-
ously. In addition, the changes made in the content of the courses might have
resulted in the negative increase of the effect of anxiety on achievement over the
years. Another possible reason is that the number and importance of the tests that
students face increase every year. For example, in 2015 around 603 thousand
people have taken the exams run for teacher assignment in Turkey (OSYM 2015).
Before 2002, however, the existence of such a test was out of question. The number
of test takers who took the test for entering into the teaching profession was 173
thousand in 2005 (OSYM 2005), whereas this number increased to around 280
thousand in 2010 (OSYM 2010). In summary, this strengthening relationship
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between test anxiety and achievement seems to be a result of the changing con-
ditions in today’s world.

As a result of the moderator analysis, it was found that publication type plays a
moderator role in the effect of anxiety on achievement. The review of the outcomes
showed that there are significant differences between papers and theses. The theses
have lower publication bias risk than the papers and this has allowed for the
differentiation in the effect size of the two publication types. Most of the studies
included in the meta-analysis are published works which tend to result in only
specific findings, whereas this concern is much lower for theses. This clustering of
the findings at one side is called publication bias in the literature (Borenstein et al.
2009). This study, which considers publication type as a moderator, shows that the
type of the analyzed studies may create a difference in the effect of anxiety on
achievement. The findings show that more negative values were obtained in papers
compared to theses. Although this fact seems to support the suspicions about
publication bias, the examination of the samples shows that data was collected from
large samples, such as PISA, and from many different sources. Given that the data
from sources like PISA includes a high number of samples without any publishing
concerns, it can be argued that the small and insufficient sample size of the theses
might have caused this difference. A detailed review of the findings shows that the
number of theses is low and after the 2000s the number theses is scarce, whereas the
number of studies increases. In other words, the significant differences in the effect
sizes of theses and other studies (articles and papers) in a course of almost 20 years
seems understandable.

Although it was not a moderator in this study, the differentiation of the countries
and cultures where the research was carried out has a significant effect on the
anxiety-achievement relationship. In other words, the anxiety that horizontal-
individualistic and vertical-collectivist cultures experience has significant effects on
their achievement. The results showed that this effect is similar in both the studies
conducted in vertical-collectivist communities, which we can roughly call as the
Eastern cultures, and in the studies conducted in horizontal-individualistic com-
munities, which we can describe as Western cultures; the effect varies, however,
within each culture. In general, in horizontal-individualistic communities people get
credit for their success, whereas in vertical-collectivist communities the credit is
given to their community (Triandis et al. 1988). This phenomenon is associated
with the individual’s self-identification type. In the literature, this concept is called
self-construal. The research about achievement and self-construal showed that
individualistic communities are academically more successful (İlhan 2009), whicle
collectivist communities get better results in terms of handling and solving prob-
lems (Yavuz 2013). However, when the issue is the effect of anxiety on achieve-
ment the results clearly show that the influence of culture is eliminated, which
points towards the universality of human psychology in terms of anxiety.

The conducted analysis revealed that the course in which the achievement was
measured does not have a moderator role in the effect of anxiety on achievement.
On the other hand, a significant effect was observed for each course. This shows
that the effect size of anxiety on achievement differed for each course. On the other
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hand, all the effect sizes obtained in the various course groups are at a low and
medium level and they are close to each other. According to this result, students get
anxious when they are tested in verbal content courses, such as psychology (Ruthig
et al. 2004) as well as in numeric content courses, such as maths or chemistry (Hart
et al. 2016), and this affects student achievement negatively. This shows that
anxiety affects achievement negatively in both the courses containing verbal
knowledge that has to be memorized and the numeric courses that do not require
memorization. Therefore, practitioners may reduce the high level of uncertainty and
anxiety experienced in the courses by focusing on students getting the required
skills through practice and performance instead of focusing on testing theoretical
knowledge.

The analysis revealed that the level of education does not play a moderator role
in the effect of anxiety on achievement. On the other hand, it was observed that the
effect size of each education level was significant. In other words, the level of
education is not a moderator for the effect of anxiety on achievement but the various
education levels differ from each other. In other words, anxiety affects achievement
negatively in each education level separately and the effect sizes of the education
levels are low or medium. The results are similar in the “other” group which
includes graduates, disabled students, athletes and artists and in the “mixed” group
which includes the studies that have been conducted at two or more education
levels simultaneously. This shows that the anxiety experienced during the education
life is a variable affecting achievement regardless the education level. Whether in a
formal educational institution or in a more independent area, such as sports
(Ivanović et al. 2015; Yamada et al. 2012) or art (Kobori et al. 2011), when people
get anxious their achievement is affected negatively. A careless point of view may
misinterpret the validity of the results arguing that “unconcerned people can’t be
successful, anxiety is required”. However, what is required for achievement is not
“anxiety” but rather a reasonable level of “stress”. Stress is a variable that affects the
achievement of an individual negatively if it is too high or too low. But when it is at
the optimum level it provides then a positive and motivating power (As cited in
Muse et al. 2003). On the other hand, a high level of anxiety creates uncertainty (as
cited in Çelebi 2015) which restricts the foreseeing of individuals and, therefore, its
effects on achievement are very negative.
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Chapter 6
The Effect of Self-efficacy on Student
Achievement

Özkan Çikrıkci

6.1 Introduction

The most important outcome of educational activities can be considered as raising
individuals who can keep pace with the requirements of the age and who can
transform the behaviors which are necessary for the welfare of the society they live
in into performance as well as contributing to their personal development. People
attempt to achieve these gains through the educational programs from pre-school to
higher education. Within the existing systems, individuals are classified according
to an achievement scale. Raising a successful generation which will make a con-
tribution to the welfare of the country and humanity is a common expectation of the
educators, politicians and the community. From this perspective, achievement in
education can be considered as an important parameter. Achievement is a positive
expression of the activities that individuals display in accordance with their com-
petencies. There are many factors affecting the achievement of students, such as
self-regulation skills (Zimmerman 1990), meta-cognitive skills (Vrugt and Oort
2008), anxiety (Brook and Willoughby 2015), self-esteem (Trautwein et al. 2006),
motivation (Meece et al. 2006), the locus of control (Shepherd et al. 2006), per-
fectionism (Nounopoulos et al. 2006) and learning styles (Komarraju et al. 2011).
In addition to the above, another important variable which, according to educational
studies, is linked with achievement is self-efficacy (Acun 2014; Caprara et al. 2011;
Di Giunta et al. 2013; Hwang et al. 2016; Topkaya 2016a, b). The latter is a concept
that is related to the belief of the individuals in their own competences and in
exhibiting the behaviors that they have (Bandura 1977).

Bandura (1986) stated that individuals have a core (self) system allowing them
to control their own feelings, ideas and behaviors and to make various regulations.
This core system hosts the cognitive and affective structures of the individual, and it

Ö. Çikrıkci (&)
Ordu University, Ordu, Turkey
e-mail: ozkanc61@hotmail.com

© Springer International Publishing AG 2017
E. Karadağ (ed.), The Factors Effecting Student Achievement,
DOI 10.1007/978-3-319-56083-0_6

95



includes competencies such as symbolization, model-based learning, developing
alternative strategies, behavior regulation and self-judgment (Pajares 1996).
Self-efficacy is a crucial factor affecting individual qualification processes (Bandura
1989). Self-efficacy is related to the beliefs of individuals about their competence to
bring their educational life and behaviors to the appropriate levels. Self-efficacy is
knowing what the individual can do rather that what he has to do. In other words, it
means that an individual transforms his performance into behavior by assessing his
own abilities and competencies (Bandura 2001b).

According to Bandura, self-efficacy beliefs guide individuals’ strategic, irregular,
optimistic or pessimistic thinking in a direct way; they affect their motivation level
at the point of shaping behaviors. In other words, individuals’ behaviors can change
as a result of the assessment of existing individual competencies. Perceived
self-efficacy has a key role in the formation of human behaviors. Although the
perceived self-efficacy does not affect the behavior directly it has a significant effect
on its determinants such as goals, expectations, emotional tendencies, barriers and
opportunities (Bandura 2000). On the basis of the above, it can be concluded that
individuals’ beliefs about their self-efficacy affects their motivation, emotions and
behaviors. Therefore, questioning the competencies that allow individuals to make
deductions is the core of doing. Self-efficacy theory discusses the origins of the
beliefs about self-efficacy as well as the structure and functioning of these beliefs at
both the individual and the collective level. A self-efficacy belief system can be
integrated with different findings obtained from functional processes of human
behavior and with social cognitive theory. As a result, it can be said that
self-efficacy theory provides quite explicit instructions about how to improve
individual skills (Bandura 1995).

Self-efficacy is a subjective judgment of individual competencies associated with
the maintenance and regulation of goal-directed behaviors. It is interpreted as a
belief system featuring what can be done better as well as self-judgments of the
individuals about their physical and personality traits (Zimmerman and Cleary
2006). Bandura (1977, 1986) has examined academic qualification in various
dimensions related to self-efficacy, namely level, generalizability, and power. The
self-efficacy level is the variation in the difficulty level of particular tasks. The
generalizability of self-efficacy can be explained by the fact that individuals can
transfer their self-efficacy perceptions into different tasks and fields. The power of
self-efficacy is associated with the level of certainty that the individual can
accomplish a certain task. Solving complex mathematic problems is an example of
self-efficacy level, whereas overcoming various academic problems is an example
of the generalizability of self-efficacy (Zimmerman 2000).

On the basis of the theoretical approaches mentioned above, it can be said that
there might be a bidirectional relationship between achievement and self-efficacy.
Accordingly, the increase observed in the self-efficacy of the individuals is reflected
positively to their achievement. This is because self-efficacy beliefs affect human
behaviors in several ways. Firstly, it is argued that self-efficacy affects the selection
of behaviors, meaning that the behaviors that an individual will exhibit are deter-
mined by his self-efficacy beliefs. In other words, individuals are affected from their
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self-efficacy perceptions while transforming their cognitive and affective compe-
tencies into performance. Therefore, it is quite likely that an individual who exhibits
a cognitive and affective behavior with a positive expectation will complete the
process successfully. Secondly, self-efficacy helps individuals to determine how
much effort and time they should spend in order to handle an anxious situation.
Regarding academic achievement, individuals can determine through self-efficacy
the behaviors that they should exhibit in order to obtain the desired result
(achievement) in tough experiences or situations (Kumar and Lal 2006).

This study investigated the effect of self-efficacy on student achievement.
Additionally, the factors that are thought to affect the average effect size obtained in
the study were set as moderators. These are (i) the publication year of the research,
(ii) the publication type of the research, (iii) the country (culture) where the
research was carried out, (iv) the course in which the achievement was measured
and (v) the level of education.

6.2 Method

6.2.1 Study Design

In this study, the effect of self-efficacy on student achievement was tested with a
meta-analysis design.

6.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms self-efficacy and student achievement/
student success included in the titles of the studies were used to screen the research
studies. The end date for the research studies included in the research was identified
as January 2016. Doctoral dissertations and peer-reviewed journals were included
in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (943 research studies)
was established; it included all studies with self-efficacy and student achievement/
success in their titles. The abstracts of these studies were reviewed, and all were
found to be appropriate to include in the study. In the second stage, all research
studies in the pool were examined in detail. The results of the examination found
that 231 of the research studies in the pool were appropriate, and 712 were not
found to be suitable. The descriptive statistics of the 231 research studies included
in the analysis are presented in Table 6.1.
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The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation self-efficacy and student achievement/
success

Table 6.1 Characteristics of
the studies included in the
meta-analysis

The years of the studies n %

2016–2012 110 47.6

2011–2007 66 28.6

2006–2002 27 11.7

2001–1997 13 5.6

1996–1992 12 5.2

1991–1987 3 1.3

Type of publication

Dissertation 108 46.8

Article 123 53.2

Culture

Vertical collectivist 80 34.6

Horizontal individualist 145 62.8

Not reported 6 2.6

School subject or assessment type

Cumulative point average 109 47.2

English 14 6.1

Geometry 3 1.3

Language 7 3

Mathematic 54 23.4

Mechanics 3 1.3

Psychology 2 .9

Reading 13 5.6

Science 13 5.6

Social science 5 2.2

Statistics 2 .9

Writing 6 2.6

Sample group

Primary School 24 10.4

Primary and Secondary School 5 2.2

Secondary School 42 18.2

Secondary and High School 4 1.7

High school 62 26.8

University 94 40.7
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Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on self-efficacy

6.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• The years of the studies
• Type of publication
• Culture
• School subject or assessment type

Sample group

6.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985a, b). Provided that more
than one correlation value is given between the same structure categories in cor-
relational meta-analysis studies, two different approaches are used in the determi-
nation of the one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya
et al. 2008). For this study, (i) first, if the correlations were independent, all the
related correlations were included in the analysis and were considered to be inde-
pendent studies, and (ii) if there were dependent correlations, then the highest
correlation value was accepted. A random effect model was used for the
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meta-analysis processes in this study. The Comprehensive Meta-Analysis program
was used in the meta-analysis process.

6.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Five moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the years of the studies as a moderator in regards to the
relationship between self-efficacy and student achievement. The second is the type
of publication which was thought to have a role on the average impact of
self-efficacy on student achievement. The rest are the culture, school subject or
assessment type, and sample group.

6.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 6.1. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 6.1. A serious asymmetry would be expected in
the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 231
data subjected to meta-analysis.

Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 6.2. As is seen in Table 6.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is

Fig. 6.1 Effect size funnel
for publication bias
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symmetrical, and this is the indicator of non-difference. Because there is no evi-
dence indicating lost data on either side of the center line, the difference between
the fixed effect size and observed effect size is zero.

6.2.7 Findings

The results of the meta-analysis about the relationship between self-efficacy and
student achievement are displayed in Table 6.3. The findings supported hypothesis
H1 which stated that there is a positive relationship between self-efficacy and
student achievement. The effect size of self-efficacy on student achievement was
calculated as 0.34 which shows that self-efficacy has a medium level effect (see
Cohen 1988) on student achievement.

The results supported hypothesis H2 which formulated that the publication year
plays a moderator role in the effect size of self-efficacy on achievement
(Qb = 21.57, p < .01). Accordingly, the effect of self-efficacy on achievement was
at a medium level for studies conducted in the years 2012–2016 [r = .38], 2007–
2011 [r = .29], 2002–2006 [r = .27], 1997–2001 [r = .44] and 1992–1996
[r = .28]. On the other hand, it was found that the effect of self-efficacy on
achievement was not statistically significant for studies conducted between 1987
and 1991 [r = .12, p > .05].

Publication type is the second moderator variable analyzed in the study. The
findings of the research supported hypothesis H3. The effect of self-efficacy on
student achievement is at a medium level in the papers [r = .38] and theses
[r = .28] included in the meta-analysis.

The culture where the research has been carried out was taken as another
moderator variable. The findings supported hypothesis H4 which formulated that
the culture where the research was carried out is a moderator (Qb = 16.71,
p < .001). The effect of self-efficacy on achievement was found to be at a medium
level in horizontal individualistic [r = .31] and vertical-collectivist [r = .40] cul-
tures. Moreover, the effect of self-efficacy on achievement was found to be low
[r = .21] for the studies for which there was no information about the culture where
the research has been carried out (N = 6).

The courses in which the academic achievement of the students was calculated
were also tested as moderator variable. The outcomes supported hypothesis H5
which formulated that the course in which the achievement was measured plays a

Table 6.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values 0.3681 0.3646 0.3715 9116.03

Corrected values 0 0.3681 0.3646 0.3715 9116.03
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Table 6.3 Findings of the correlations between self-efficacy and student achievement: results of
the meta-analysis

Variable k N r CI (confidence interval) Q Qb

Lower
limit

Upper
limit

Self-efficacy 231 242023 .34* .31 .36 9116.03*

Moderator (the years of the studies) 21.57**

2016–2012 110 181298 .38* .35 .42

2011–2007 66 48043 .29* .24 .34

2006–2002 27 7081 .27* .19 .34

2001–1997 13 4103 .44* .34 .53

1996–1992 12 1166 .28* .16 .39

1991–1987 3 332 .12 −.12 .36

Moderator (publication type) 16.23*

Article 123 104031 .38* .35 .42

Dissertation 108 137992 .28* .24 .32

Moderator (culture) 16.71*

Horizontal Individualist 145 164255 .31* .27 .34

Vertical collectivist 80 76152 .40* .36 .44

Not reported 6 1616 .21*** .04 .36

Moderator (school subject or assessment type) 20.71***

CPA 109 130612 .29* .25 .33

English 14 6830 .37* .27 .47

Geometry 3 1576 .40** .18 .58

Language 7 2931 .47* .34 .58

Mathematic 54 86157 .40* .35 .45

Mechanics 3 1035 .42* .21 .60

Psychology 2 538 .41** .13 .62

Reading 13 2843 .26* .14 .37

Science 13 4814 .34* .23 .44

Social Science 5 3058 .40* .24 .55

Statistics 2 683 .38** .11 .60

Writing 6 946 .32* .15 .47

Moderator (sample group) 8.22

Primary school 24 10838 .43* .36 .50

Primary and Secondary
School

5 6246 .38* .20 .53

Secondary School 42 51671 .34* .28 .40

Secondary and High School 4 982 .33** .12 .51

High School 62 85001 .34* 0.29 .39

University 94 87285 .31* .27 .35

*p < .001, **p < .01, ***p < .05
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moderator role in the effect of self-efficacy on student achievement (Qb = 20.71,
p < .05). Accordingly, the effect of self-efficacy is at a medium level in the
achievement of cumulative point average (CPA) [r = .29] and in language
[r = .37], geometry [r = .40], foreign languages [r = .47], mathematics [r = .40],
mechanic [r = .42], psychology [r = .41], science [r = .34], social sciences
[r = .40], statistic [r = .38] and writing [r = .32] courses. The effect size of
self-efficacy on reading achievement was found to be low [r = .26].

In this study the education levels in which the research was conducted were
considered as the final moderator variable. The results of the moderator analysis did
not support hypothesis H6 which stated that the level of education plays a mod-
erator role in the effect of self-efficacy on student achievement (Qb = 8.22,
p > .05). Although the effect size difference was not statistically significant the
effect of self-efficacy on achievement was found to be at a medium level for all
education levels: Primary School [r = .43], Primary and Secondary School
[r = .38], Secondary School [r = .34], Secondary and High School [r = .33], High
School [r = .34], University [r = .31]).

6.3 Conclusion

In this study, a meta-analysis was performed to determine the effect size of
self-efficacy on achievement, and the findings obtained from the theses and articles
which assessed the relationship between self-efficacy and achievement were eval-
uated. The publication year, publication type, the country (culture), the course in
which the achievement was measured and the level of education were the variables
that were considered as the moderator variables for the effect of self-efficacy on
achievement.

The findings show that self-efficacy has a positive and significant effect on
achievement which is a quite expected result. This identified effect is at a medium
level. According to Bandura (1997), direct achievement experiences affect
self-efficacy of the individuals directly. As mentioned before, the bidirectional
interaction between self-efficacy and achievement is also the key of cumulative
development. In other words, the achievement that the individual gets in one area
affects positively the individual’s self-efficacy perception towards similar experi-
ences. Individuals, who possess a rational self-efficacy perception, may succeed in
the future by using their potential more freely (Bandura 2001a). On the other hand,
the self-efficacy perception of the individuals who have failed after various expe-
riences is negatively affected. These individuals do not feel capable in certain areas
and cannot use their capacity effectively. As a result of this process, the individual
may fail (Bandura 2001b). In sum, a clear distinction in the interaction between
self-efficacy and achievement cannot be made. It is argued that self-efficacy and
achievement are the formations that continuously reinforce or block each other.
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In order to examine the interaction between self-efficacy and achievement across
years, the publication year of the studies included in the meta-analysis was taken as
moderator variable. According to the findings, it can be seen that publication year is
a significant moderator variable for the effect of self-efficacy on achievement. In
other words, different results regarding the effect of self-efficacy on achievement
can be obtained across different years. Indeed, the findings obtained from the
heterogeneity analysis made in this study showed that the effect size of self-efficacy
on achievement is bigger in the studies conducted between 1997 and 2001 com-
pared to the effect size of the studies conducted in other years. Moreover, the effect
of self-efficacy on achievement was found to be insignificant for the studies con-
ducted between 1987 and 1991. This finding may be due to the low number of
studies featuring the association between self-efficacy and achievement (k = 3) and
the low sample size (N = 332). The overall overview across the years shows that
the significant effect of self-efficacy on achievement, which is at a medium level,
remains constant. It is an undeniable fact that all the developments that are hap-
pening in the world have reflections in educational environments. Experts argue
that students’ achievements in education can be increased through the development
of relevant technology and its integration to education (MEB 2015; Tosuntaş et al.
2015). The increase in the use of technology in educational environments can be
offered as a reason for the higher effect size of self-efficacy on achievement between
1997 and 2001. It is assumed that as a result of new approaches and practices
affecting student achievement, students’ self-efficacy perceptions were affected
positively. The decline of the interaction between self-efficacy and achievement in
the subsequent years can be explained by the uniform character of the educational
environments over time.

Regarding the publication type, it was found that publication type plays a
moderator role in the effect of self-efficacy on achievement. According to the
findings, the effect of self-efficacy on achievement is at a medium level for the
papers and theses. There are significant differences between theses and papers. The
occurrence of significant differences between these publication types indicates that
the relevant results for allow for differentiation. The majority of the studies included
in this meta-analysis are papers which tend to result in higher values, whereas this
concern is lower for theses. This fact, which is reflected in the clustering of the
values at one side, is called “publication bias” in the literature (Borenstein et al.
2009). This study shows that the type of the analyzed studies creates a difference in
the effect of self-efficacy on achievement. The moderator analysis shows that this
interaction was found to be higher in the articles compared to theses.

The culture where the research was carried out (vertical-collectivist or
horizontal-individualistic) was included as another moderator variable. The findings
show that the culture where the research was carried out is a significant moderator
for the effect of self-efficacy on achievement. Although these effect sizes are at a
medium level the effect of self-efficacy on achievement was found to be higher in
horizontal-individualistic communities. It is argued that individualistic communities
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are academically more successful (İlhan 2009). On the other hand, collectivist
communities are more successful in finding solutions to problems (Yavuz 2013). It
is believed that the self-efficacy perception of the individuals who live in
horizontal-individualistic communities, where they have to struggle with chal-
lenging life conditions alone, would be more developed compared to the
self-efficacy perception of individuals who live in collectivist communities. This is
because, as expressed before, direct experiences are quite important for the
development of self-efficacy and especially the accomplishment of achievement.

In this study the course in which the research was carried out was evaluated as
another moderator variable. The findings showed that the course in which the
research was carried out is indeed a moderator variable. The analysis of the
interaction between self-efficacy and achievement across different courses indicates
that the highest effect is observed in foreign language courses. Additionally, it was
found that the interaction between self-efficacy and achievement was significant and
at a medium level for all courses. This finding can be interpreted as an indicator that
the self-efficacy perception of the individuals may be influential in various areas. In
addition to the general self-efficacy perception, it is argued that self-efficacies
developed in particular areas also support the development of self-efficacy per-
ception in other areas. Thus, an individual who has succeeded in one area can
associate this achievement with self-efficacy and can further his achievements by
directing this self-efficacy perception to other areas.

The analysis showed that the level of education does not play a moderator role in
the effect of self-efficacy on achievement. At the same time, the effect of
self-efficacy on achievement was found to be significant and at a medium level at all
education levels. In other words, even though the level of education is not a
moderator for the effect of self-efficacy on achievement, there are various differ-
entiations in all education levels. This finding shows that self-efficacy is a variable
affecting achievement irrespective of the level of education.

Regarding the overall evaluation of the research findings, it can be said that
self-efficacy is an important variable affecting achievement. The change observed in
the self-efficacy perception of individuals is reflected accordingly to achievement
(either positively or negatively). In this context, the adequate feedback of the
educators, given in educational environments where students’ personality is shaped
through a rational orientation, may affect the self-efficacy of students positively.
Indeed, they should be very careful while performing this activity. Underlining the
performance of the students too much while making positive evaluations of their
achievement may affect the development of self-efficacy negatively. For example,
overemphasizing the performance that the student has showed for succeeding may
cause an irrational and negative self-efficacy perception, such as “I am already
insufficient, I can only succeed if I put too much effort”. In this regard, both the
educators and the parents should take proper care for the children to develop a
healthy self-efficacy perception.
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Chapter 7
The Effect of Self-concept on Student
Achievement

Sabiha Dulay

7.1 Introduction

Individuals who appear to be similar to each other may have different thoughts
about themselves and may exhibit different behaviors depending on how they
perceive themselves and on their beliefs about what they can achieve (Bong and
Skaalvik 2003). This belief of the individuals about their personality, roles, skills
and relationships with other individuals is called self-concept. In the most general
sense, self-concept refers to people’s perceptions about themselves. There are
different conceptualizations of self-concept in the literature. McInerney et al. (2012)
emphasized the way individuals perceive their own strength and weaknesses, skills,
attitudes and values, whereas Wang and Lin (2008) considered self-concept as a
sense of confidence that individuals feel about themselves and as an important
factor for predicting success or failure in academic duties. In this context,
self-concept is related to individuals’ personal perceptions about their own aca-
demic abilities or skills, it is usually developed through experience and through an
interpretation of the learning environment, and it is seen as one of the most
important factors in learning (Marsh and Martin 2011). Shavelson et al. (1976) have
divided self-concept into two categories: academic self-concept and non-academic
self-concept. Based on this, they linked academic self-concept with particular
subject areas (e.g., English, history, math and science), and they further divided
non-academic self-concept into three categories, namely social, emotional and
physical self-concept. Among these categories, academic self-concept is the most
common one in educational environments. Academic self-concept can be defined as
the individuals’ perceptions, feelings and perspectives about their academic skills
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and it reflects their beliefs about a certain intellectual or academic environment
(Lent et al. 1997). One of the most common definitions of academic self-concept is
the individual’s way of showing his/her skills mentally in school or in academic
environments (Brunner et al. 2010).

Many researchers have supported that academic self-concept plays a central role
in the academic achievement and adaptation of the students; therefore, researching
how students develop their academic self-concept and its effect on achievement are
becoming more important (Wouters et al. 2015). A major problem, however, is the
direction of the relationship between these two concepts. In other words, does
academic self-concept affect academic achievement or the vice versa? The review
of the literature on self-concept revealed three major models about the relationship
between academic self-concept and academic achievement. The first model is the
self-enhancement model which assumes that academic self-concept affects aca-
demic achievement. According to this model, academic achievement can be
increased by eliminating negative feelings and situations about individuals’ own
selves (Marsh and Scalas 2011). The second model is the skill development model
which assumes that academic achievement affects academic self-concept.
According to this model, the academic self-concept of students can be improved by
improving their academic skills. Marsh (1990) criticized these two models and
suggested the reciprocal effects model which emphasizes that there is a reciprocal
relationship between self-concept and academic achievement. According to this
model, the relationship between academic self-concept and academic achievement
is reciprocal and mutually reinforcing.

The presence of a reciprocal relationship between academic self-concept and
academic achievement has been a source of inspiration for scientific debates,
numerous theoretical models and many experimental works (Retelsdorf et al. 2014).
The review of these studies shows that there is a strong relationship between
academic self-concept and academic achievement (Areepattamannil 2012a; Fryer
2015; Hansford and Hattie 1982; Huang 2011; Iroegbu 2013; Marsh and Hau 2004;
Marsh and Martin 2011; Möller and Pohlmann 2010; Skaalvik and Skaalvik 2004;
van den Berg and Coetzee 2014; Wang and Lin 2008; Yoshino 2012). This
reciprocal relationship between self-concept and achievement shows that
self-concept and achievement are the predictors and outcomes of the learning
process (Fryer 2015). In addition to the works that directly examine the relationship
between these two concepts, the studies that focus on the moderator role of these
variables are also interesting. In this context, Areepattamannil (2012b) examined
the moderator role of academic motivation in the relationship between school
self-concept and school achievement; he found that for Indian immigrant adults in
Canada both intrinsic and extrinsic motivations play a moderator role in the rela-
tionship between school self-concept and school achievement; however, for Indian
adults in India intrinsic motivation is the only moderator variable in this
relationship. Similarly, Khalaila (2015) and Areepattamannil (2012a) emphasized
that academic self-concept was one of the most important variables that motivated
students, and they underlined that it was an important factor for improving
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achievement. In this context, supporting students’ achievement and improving their
academic self-concept are perceived as interwoven components of formal educa-
tion, and self-concept is considered as an important factor for predicting future
achievement (Fryer 2015). In other words, examining the reciprocal relationship
between these two concepts and making relevant deductions are important for
improving students’ academic self-concept and increasing their academic
achievement.

This study investigated the effect of self-concept on student achievement.
Additionally, the factors that are thought to affect the average effect size obtained in
the study were set as moderators. These are (i) the publication year of the research,
(ii) the publication type of the research, (iii) the country (culture) where the
research was carried out, (iv) the course in which the achievement was measured,
and (v) school level. All these variables, along with the results of previous studies,
were used to test the following hypotheses of this study:

H1 Self-concept has a positive effect on student achievement.
H2 School subject or assessment type is a moderator for the positive effect of
self-concept on student achievement.
H3 Country (culture) in which the study was conducted is a moderator for the
positive effect of self-concept on student achievement.
H4 Publication year of research is a moderator for the positive effect of self-concept
on student achievement.
H5 Publication type of research is a moderator for the positive effect of self-concept
on student achievement.
H6 School level is a moderator for the positive effect of self-concept on student
achievement.

7.2 Method

7.2.1 Study Design

In this study, the effect of self-concept on student achievement was tested with a
meta-analysis design.

7.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the Science-Direct,
Proquest and Ebsco academic databases were used to conduct a literature review. For
this process, the terms self-concept and student achievement/student success inclu-
ded in the titles of the studies were used to screen the research studies. The deadline
for the research studies included in the research was identified as January 2016.
Doctoral dissertations and peer-reviewed journals were included in the study.
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Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (962 research studies)
was established; it included all studies with self-concept and student achievement/
success in their titles. The studies which were obtained, limited to years 2005–2015.
The abstracts of these studies were reviewed, and 191 research studies were found
to be appropriate to include in the study. In the second stage, abstracts of research
studies were examined in detail. The results of the examination found that 123 of
the research studies in the pool were appropriate, and 65 were not found to be
appropriate. The descriptive statistics of the 123 research studies included in the
analysis are presented in Table 7.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation self-concept and student achievement/
success

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on self-concept.

7.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

Table 7.1 Characteristics of
the studies included in the
meta-analysis

Options 1 2 Total

Publication
year

2005–2009 2010 and
beyond

–

n 57 66 123

% 46.4 53.6 100

Publication
type

Dissertations Articles

n 36 87 123

% 29.3 70.7 100
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• References for the research
• Sample information
• Publication types and years of studies
• School subject or assessment type
• Methodological information
• Quantitative values.

7.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value were
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

7.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the publication year of research as a moderator in
regards to the relationship between self-concept and student achievement. The
second is the publication type. The rest are the country (culture) in which the study
conducted school subject/assessment type and school grade.

7.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 7.1. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 7.1. A serious asymmetry would be expected in
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the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 123
data subjected to meta-analysis

Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 7.2. As is seen in Table 7.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

Fig. 7.1 Effect size funnel for publication bias

Table 7.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values 0,34 0,33 0,34 6268.02*

Corrected values 0 0,34 0,33 0,34 6268.02*

*p < .05
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7.3 Findings

The results of the meta-analysis about the relationship between self-concept and
student achievement are displayed in Table 7.3. The findings supported hypothesis
H1 which formulated that there is a positive relationship between self-concept and
student achievement. The effect size of self-concept on student achievement was
calculated as .38, which showed that self-concept had a medium level effect
(see Cohen 1988) on student achievement.

The first moderator analysis did not support hypothesis H2 which stated that the
course in which the achievement was measured has an effect on student achieve-
ment. Although the effect size differences were not found to be statistically sig-
nificant, (Qb = 4.34, p > .05) the effect of self-concept was low on language using
ability [r = .30] and medium on cumulative point average [r = .36], mathematics
[r = .41], English [r = .41], reading ability [r = .41] and chemistry [r = .43].
According to this moderator analysis, among the various courses the highest effect
size of self-concept on student achievement belonged to music [r = .51].

The findings did not support hypothesis H3 which formulated that the culture
where the research was carried out plays a moderator role in the effect of
self-concept on student achievement. Although the effect size differences were not
found to be statistically significant (Qb = 3.49, p > .05) self-concept had a medium
level significant effect on achievement in both horizontal-individualistic cultures
[r = −.36] and vertical-collectivist cultures [r = .43].

The findings did not support hypothesis H4 which stated that the publication
year of the studies plays a moderator role in the effect of self-concept on
achievement. Although the effect size differences among the publication years of
the studies were not found to be statistically significant (Qb = .09, p > .05) for the
studies conducted between 2005 and 2009 [r = .39] and from 2010 onwards
[r = .38] the effect of self-concept on student achievement was medium and sta-
tistically significant.

The findings supported hypothesis H5 which formulated that the publication
type plays a moderator role in the effect size of self-concept on student achieve-
ment. While the effect size difference between the publication types was found to be
statistically significant (Qb = 18.08, p < .05) the effect of self-concept on student
achievement was at a low level for articles [r = .27] and at a medium level for
dissertations [r = .42].

The findings supported hypothesis H6 which formulated that the school level
plays a moderator role in the effect of self-concept on achievement. The effect size
differences among school levels were statistically significant (Qb = 12.5 p < .05).
In particular, while the effect of self-concept on student achievement was at a low
level and significant for elementary schools [r = .30] the effect was at a medium
level and significant for high schools [r = .36], secondary schools [r = .39],
universities [r = .43] and for mixed groups [r = .32] which included more than one
education level.
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Table 7.3 Findings of the correlations between self-concept and student achievement: Results of
the meta-analysis

Variables k N r CI (confidence
interval)

Q Qb

Lower
limit

Upper
limit

Self-concept 123 223.068 .38* .35 .41 6268.02*
Moderator [course] 4.34
GPA 50 38.754 .36* .31 .42

Mathematic 32 128.009 .41* .35 .48

English 15 16.230 .41* .31 .50

Reading ability 6 4435 .41* .25 .55

German 5 3848 .32* .14 .48

Science 3 3077 .33* .09 .53

Physical education 2 2262 .26 −.03 .52

Chinese 2 1862 .39* .10 .61

Language using ability 2 889 .30* .00 .55

French 2 873 .34* .05 .58

Biology 1 7413 .34 −.07 .65

Physics 1 7413 .38 −.02 .67

Chemistry 1 7413 .43* .03 .71

Music 1 590 .51* .12 .76

Moderator [country] 3.49
Vertical-collectivist 33 31.087 .43* .37 .48

Horizontal individualistic 90 191.981 .36* .33 .40

Moderator [publication
year]

0.09

2005–2009 57 34.031 .39* .34 .43

2010 and beyond 66 189.037 .38* .34 .42

Moderator [publication type] 18.08*
Dissertation 87 212.850 .42* .39 .45

Article 36 10.218 .27* .21 .33

Moderator [school level] 12.5*
Secondary 43 65.310 .39* .34 .44

High 29 132.814 .36* .30 .43

Elementary 25 10.092 .30* .23 .37

University 18 6487 .43* .35 .50

Mixed 8 8365 .52* .41 .61

*p < .05
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7.4 Conclusion

This meta-analysis which aimed to determine the effect size of self-concept on
student achievement included 123 studies. In this study, publication year, publi-
cation type, the country (culture) where the research was carried out, the course in
which the achievement was measured and the level of education were taken as
moderator variables. The meta-analysis results obtained from the study showed that
self-concept had a medium level positive effect on student achievement. This
finding supports the view in the literature that self-concept is associated with stu-
dent achievement (Areepattamannil 2012a; Fryer 2015; Hansford and Hattie 1982;
Huang 2011; Iroegbu 2013; Marsh and Hau 2004; Marsh and Martin 2011; Möller
and Pohlmann 2010; Skaalvik and Skaalvik 2004; van den Berg and Coetzee 2014;
Wang and Lin 2008; Yoshino 2012). It is possible, therefore, to conclude that
self-concept is an important factor for increasing student achievement as well as for
predicting it (Fryer 2015).

The findings of moderator analysis showed that the effect size differences among
the courses in which the achievement was measured were not statistically signifi-
cant. On the other hand, it was observed that self-concept had a significant low level
effect on language using ability [r = .30] and a medium effect on cumulative point
average [r = .36], mathematics [r = .41], English [r = .41], reading ability
[r = .41], and chemistry [r = .43]. According to this moderator analysis, the
highest effect size of self-concept on student achievement among the various
courses belonged to music [r = .51]. The above results regarding self-concept and
academic achievement of students confirm the findings from the current literature.
In particular, it is argued in the literature that self-concept is positively associated
with language using ability (Fryer 2015), chemistry (Jansen et al. 2014), cumulative
point average (Areepattamannil and Freeman 2008; Areepattamannil 2012b; Bell
2005; Marsh et al. 2006), mathematics (Abu-Hilal and Nasser 2012;
Areepattamannil 2012a; Yoshino 2012), English (Noureen and Naz 2011b;
Pinxteen et al. 2010), reading ability (Förster and Souvignier 2014; Guich 2007)
and music (Ruismaki and Tereska 2006).

The effect size difference of the country (culture) was not statistically signifi-
cant. The effect of self-concept on student achievement was at a medium level and
statistically significant in both horizontal individualistic [r = −.36] cultures and
vertical-collectivist cultures [r = −.43]. In other words, the relationship between
self-concept and student achievement is reciprocal and mutually reinforcing both in
extremely individualistic cultures, such as Canada (Areepattamannil 2012a; Guay
et al. 2010; Roy et al. 2015) and Germany (Bakadorova and Raufelder 2014;
Förster and Souvignier 2014; Marsh et al. 2006) and in extremely collectivistic
cultures, such as China (Chen et al. 2013; Zhou et al. 2015) and Hong Kong (Fong
and Yuen 2009; Mclnerney et al. 2012). Therefore, an educator should realize that
the relationship between self-concept and student achievement will not function
similarly for students coming from different cultural backgrounds and ethnic origins
and he should act accordingly (Mclnerney et al. 2012).
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As a result of the moderator analysis performed according to publication year,
the effect size differences between self-concept and student achievement were not
statistically significant. However, in the studies conducted between 2005 and 2009
[r = .39] and from 2010 onwards [r = .38] the effect of self-concept on student
achievement is medium and statistically significant. Considering that the values of
the effect sizes are close to each other, it is possible to conclude that the relationship
between self-concept and student achievement is at the focus of the studies for a
long time. The analysis of the effect sizes according to publication type showed that
the effect of self-concept on student achievement varied for articles and disserta-
tions. While there was a low level effect for articles [r = .27] the effect was
significant and at a medium level for dissertations [r = .42].

Concerning the school level on which the studies focused, findings showed that
the effect size differences among education levels were statistically significant. In
particular, the effect of self-concept on student achievement is low for elementary
schools [r = .30] and medium for high schools [r = .36], secondary schools
[r = .39], universities [r = .43] and for mixed level schools [r = .52]. These find-
ings overlap with the study of Skaalvik and Skaalvik (2009) which analyzed the
moderator effect of self-concept and self-efficacy on academic achievement. The
researchers of this study tested the hypothesis that students’ self-concept is an
important prerequisite of learning and achievement, and they concluded that
self-concept has s strong effect on academic achievement a successive education
levels.

The results about the effect of self-concept on student achievement are sum-
marized as below:

• Self-concept has a medium level positive effect size [r = .38] on student
achievement.

• Regarding the moderator variables, the country (culture) where the research was
carried out, the course in which the achievement was measured and publication
year do not play a moderator role in the effect size of self-concept on student
achievement, whereas publication type and school level play a moderator role in
the effect size of self-concept on student achievement.

Based on the results obtained from this study, it is concluded that there is a
strong relationship between self-concept and academic achievement, and these two
concepts mutually reinforce each other in educational environments. The finding
that students who feel themselves more confident in a certain topic or in a certain
course will get better results than other students makes academic self-concept one
of the most effective predictors of academic achievement and other desired edu-
cational outcomes (OECD 2003). In this context, families, teachers and advisors
should focus on improving students’ self-concept and academic achievement, and at
the same time programs developed for improving self-concept and academic skills
should be integrated into the education (Huang 2011). As Marsh and Craven (2006)
have argued, considering these two concepts separately would lead to only
short-term achievements and reduce the effectiveness of education programs.
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Accordingly, this meta-analysis study is important in terms of revealing that the
studies focusing on the relationship between self-concept and student achievement
should be deeply examined. Therefore, in order to examine the effect of
self-concept on academic achievement, it is suggested that further qualitative
studies and comparative meta-analysis studies should be conducted.
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Chapter 8
The Effect of Self-regulation on Student
Achievement

Şahin Danişman

8.1 Introduction

Technology has been developing dramatically in the last two decades. This rapid
change influences societies in that the generated knowledge makes countries or
institutions to compete with each other and to try to find efficient ways to select and
use the necessary information. Globalization also requires from societies to educate
their citizens in regulating their preferences about the amount or the kind of
knowledge they need to have, given that a huge amount of knowledge is generated.
Emphasizing the ever growing body of information, Nota et al. (2004) state that one
of the most important goals of education is helping the students to acquire
self-regulation skills, both to support their learning during school years and to
prepare them for further studies after compulsory education. Boekaerts (1997) also
argues that the major goal of formal education is equipping the students with
self-regulatory knowledge and skills.

Metacognition has been defined as the knowledge about cognition and regula-
tion of cognition (Brown 1978; Flavell 1976) or simply as thinking about thinking
(Flavell 1979). It has two constituent parts: the knowledge about cognition and the
monitoring/control of cognition (Flavell 1979; Schraw et al. 2006). Educational
psychologists generally use the term self-regulation to refer to the use of skills
included within the regulatory component of metacognition, such as planning,
monitoring and evaluating (Baker and Beall 2008). However, there is some con-
fusion about the relationship between metacognition and self-regulation. Having
identified the role of cognitive theories in shifting attention from environmental
variables towards learners themselves with regard to human functionings, Schunk
(2008) drew attention to the vagueness of the notion of cognitive control processes
the most influential types of which are metacognition, self-regulation and
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self-regulated learning. Similarly, Dinsmore et al. (2008) in their study examining
the meanings of these concepts state that there are no clear definitions of
metacognition, self-regulation and self-regulated learning. According to the con-
clusion of their study, metacognition and self-regulation differ from each other in
that the first involves cognitive orientation while the latter is more related to human
action. On the other hand, self-regulated learning (SRL) which emerged as a result
of studying self-regulation in academic settings focuses on academic learning. At
the same time, Kaplan (2008), addressing the same issue, concluded that these three
concepts are not distinct but rather they are subtypes of the same general and
abstract phenomenon of self-regulated actions. Within this study, self-regulation
and SRL have been treated as synonymous as this is also the case in the literature.
Since we searched for the relationship between achievement and these constructs, it
can be claimed that these terms were used interchangeably in the educational
settings.

The SRL development approaches have their roots mainly in social cognitive
theory (Zimmerman and Bonner 1996) which favors a model of causation involving
triadic reciprocal determinism (Bandura 1986). The reciprocal causation resulting
from the model (Fig. 8.1) describes the bidirectional interaction between behavior,
cognition and other personal factors and environmental influences (Bandura 1986,
1989). To put it in another way, intellectual development and social functioning are
two intertwined processes which cannot be detached from their contexts (Bandura
1989).

Although there is no consensus regarding the definition of SRL among the
researchers the focus of their definitions can be considered as similar in some way.
Schunk and Zimmerman (1994) defined SRL as “self-generated thoughts, feelings
and actions which are systematically oriented towards the attainment of academic
goals” (p. 9). In the same way, Zimmerman (1995) conceptualized the self-regulation
as a self-directed process which students utilize in order to transform their intellectual
capabilities into academic skills. Pintrich and Zusho (2002) also conceptualized
self-regulated learning as a self-directed and intrinsically motivated process which is
under the deliberate, strategic control of the learner. Pintrich (1995) drew attention to
the three different dimensions of learning: observable behavior, motivation and affect
and cognition. He also mentioned three characteristics of SRL which interact with
these three dimensions. Firstly, the self-regulated learners attempt to control their
behavior, motivation/affect and cognition. Secondly, the student has a goal to

Fig. 8.1 Schematization of
triadic reciprocal causation in
the causal model of social
cognitive theory (Bandura
2001, p. 266)
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accomplish. Thirdly, the student should control his/her actions individually, as the
prefix in the term “self-regulated learning” implies. The self-regulation process is
deliberate, judgmental and adaptive in that the students adjust their ways to approach
tasks in a cyclical manner (Butler and Winne 1995). Similarly, Winne and Hadwin
(1998) claimed that SRL included four phases in a cycle: (i) defining the task where
students process information in order to define a task, (ii) setting goals and planning
how to reach them where students set goals and select learning strategies, (iii) en-
acting tactics where students apply their strategies in practice and (iv) adapting
metacognition where students adapt their plans and strategies according to
self-evaluations. Zimmerman (2002) emphasized that SRL is not a mental capability;
rather it is the ability to transform this capability into academic skills. Adapting the
works of Berger (2011), Karoly (1993) and Ursache et al. (2012), Dent (2013)
attempted to establish a working definition highlighting the process, approach and
domain features of self-regulation in her meta-analytic study. She defined
self-regulation as “the ability tomonitor andmodulate one’s own cognition, behavior,
and emotion in order to achieve a goal or meet the demands of a situation” (p. 4).

There are different conceptualizations about the constituent components of
self-regulation. Baker and Brown (1984) stated that among the self-regulatory
functions are checking the outcome, planning, monitoring effectiveness, testing,
revising and evaluating strategies. After examining the methods used to make high
school students participate in class, study and complete their assignments,
Zimmerman and Martinez Pons (1986, p. 618) have identified 14 types of
self-regulated behavior and a single category of non-self-regulated behavior
according to the students’ protocols. The list of these self-regulated learning
strategies together with their definitions and examples has been presented in
Table 8.1.

The proactive qualities and self-motivating abilities of self-regulated learners
distinguish them from their peers (Zumbrunn et al. 2011). They are more engaged
in learning, voluntarily answer the questions teachers ask, seek help when needed
(Pintrich 1995), manipulate their learning environments to meet their learning needs
(Kolovelonis et al. 2011), monitor their progress towards their goals, evaluate their
performance and make judgments and are motivated intrinsically (Cleary and
Zimmerman 2004). Good self-regulator individuals expand their knowledge and
cognitive competencies while poor self-regulator ones fall behind (Zimmerman
1990). Moreover, good self-regulated learners organize their goals in a hierarchical
way prioritizing the more immediate goals over the long term ones (Zimmerman
2000). Additionally, self-regulated students are expected to actively participate and
engage in the learning processes emotionally, motivationally and cognitively
(Zimmerman and Schunk 1989).

Self-regulatory strategies have been seen as important for academic performance
in the relevant literature (Acun 2014; Pintrich 1995; Pintrich and De Groot 1990;
Schunk 1989; Zimmerman 1990). Zimmerman and Martinez-Pons (1986, 1988)
found that the students’ frequency of using self-regulation strategies predicted a
substantial amount of variance in their achievement test scores. The relationship
between self-regulation and academic achievement has been examined by a number
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of different researchers. Bembenutty et al. (2015) state that research on
self-regulation has found out that students reach high levels of personal, academic
and professional outcomes when they engage in self-regulatory processes. SRL is
found to enhance students’ performance/achievement, and these two variable are
consistently reported to be related by many researchers (Cleary and Zimmerman

Table 8.1 Self-regulated learning strategies: Definitions and examples

(1) Self-evaluation Statements indicating student-initiated evaluations of the quality or
progress of their work,
e.g., ‘‘I check over my work to make sure I did it right.’’

(2) Organizing and
transforming

Statements indicating student-initiated overt or covert
rearrangement of instructional materials to improve learning,
e.g., ‘‘I make an outline before I write my paper.’’

(3) Goal-setting and
planning

Statements indicating student-initiated setting of educational goals
or subgoals and planning for sequencing, timing, and completing
activities related to those goals,
e.g., ‘‘Firstly I start studying two weeks before exams, and I pace
myself.’’

(4) Seeking information Statements indicating student-initiated efforts to secure further task
information from non-social sources when undertaking an
assignment,
e.g., ‘‘Before beginning to write the paper, I go to the library to get
as much information as possible concerning the topic.’’

(5) Keeping records and
monitoring

Statements indicating student-initiated efforts to record events or
results,
e.g., ‘‘I took notes from the class discussion.’’, ‘‘I kept a list of the
words I got wrong.’’

(6) Environmental
structuring

Statements indicating student-initiated efforts to select or arrange
the physical setting to make learning easier,
e.g., ‘‘I isolate myself from anything that distracts me.’’, ‘‘I turned
off the radio so I can concentrate on what I am doing.’’

(7) Self-consequences Statements indicating student arrangement or imagination of
rewards or punishment for success or failure,
e.g., ‘‘If I do well on a test, I treat myself to a movie.’’

(8) Rehearsing and
memorizing

Statements indicating student-initiated effort to memorize material
by overt or covert practice,
e.g., ‘‘In preparing for a math test, I keep writing the formula down
until I remember it.’’

(9–11) Seeking social
assistance

Statements indicating student-initiated to solicit help from peers
(9), teachers (10), and adults (11),
e.g., ‘‘If I have problems with math assignments, I ask a friend to
help.’’

(12–14) Reviewing
records

Statements indicating student-initiated efforts to reread tests (12),
notes (13), or textbooks (14), to prepare for class or further testing,
e.g., ‘‘When preparing for a test, I review my notes.’’

(15) Other Statements indicating learning behavior that is initiated by other
persons such as teachers or parents, including all unclear verbal
responses as well,
e.g., ‘‘I just do what the teachers says.’’

136 Ş. Danişman



2004; Dent 2013; Kitsantas and Zimmerman 2009; Schunk and Ertmer 2000;
Zimmerman 2002, 2011).

The studies (Kitsansas 2002; Sundre and Kitsansas 2004) in the literature con-
clude that the high-achieving students used more SRL related strategies than the
low-achieving students. However, there are some studies finding no relationship
between achievement and the use of learning strategies. For example, Pintrich et al.
(1991) found that academic achievement was not highly correlated with metacog-
nition and strategy use. The current work addresses this issue bringing together all
the studies conducted on the relationship between self-regulation and achievement.

This study aimed to test the following hypotheses which bring together the
results of previous studies:

H1 Self-regulation has a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of self-regulation on
student achievement.
H3 Sample group (the level of education) is a moderator for the positive effect of
self-regulation on student achievement.
H4 School subject or assessment type is a moderator for the positive effect of
self-regulation on student achievement.
H5 Country is a moderator for the positive effect of self-regulation on student
achievement.
H6 The year of the studies is a moderator for the positive effect of self-regulation on
student achievement.

8.2 Method

8.2.1 Study Design

In this study, the effect of self-regulation on student achievement was tested with a
meta-analysis design.

8.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the Science-Direct,
Proquest and Ebsco academic databases were used to conduct a literature review. For
this process, the terms self-regulation/ self-regulated/ self-regulatory and achieve-
ment/success included in the titles of the studies were used to screen the research
studies. The end date for the research studies included in the research was identified
as January 2016. Doctoral dissertations and peer-reviewed journals were included in
the study.
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Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (1131 research
studies) was established; it included all studies with self-regulation/
self-regulated/self-regulatory and achievement/success in their titles. The abstracts
of these studies were reviewed, and all were found to be appropriate to include in
the study. In the second stage, all research studies in the pool were examined in
detail. The results of the examination found that 192 of the research studies in the
pool were appropriate, and 939 were not found to be suitable. The descriptive
statistics of the 192 research studies included in the analysis are presented in
Table 8.2.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation between self-regulation and student
achievement/success

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on self-regulation.

8.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research,
• Sample information,
• Type of publication,
• Sample group,
• School subject or assessment type,
• Country,
• The years of the studies,
• Data collection tool(s),
• Quantitative values.
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8.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

8.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Five moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between self-regulation and student achievement. The second is the
sample group which was thought to have a role on the average impact of
self-regulation on student achievement. The rest are the school subject/assessment
type, country, and years of the studies.

8.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 8.2. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 8.2. A serious asymmetry would be expected in
the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 346
data subjected to meta-analysis.
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Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 8.3. As shown in Table 8.3, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

8.3 Findings

Table 8.4 shows the results of the meta-analysis which investigated the relationship
between student achievement and self-regulation. The findings supported hypoth-
esis H1 which argues that there is a positive relationship between student
achievement and self-regulation. The effect size of self-regulation on student
achievement was calculated to be .26. This value shows that self-regulation has a
low level effect (see Cohen 1988) on student achievement.

Fig. 8.2 Effect size funnel for publication bias

Table 8.3 Duval and Tweedie’s trim and fill test results

Excluded
Studies

Point
estimate

CI (confidence interval) Q

Lower limit Upper limit

Observed values .26 .24 .28 4095.85925

Adjusted values 0 .26 .24 .28 4095.85925
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The results of the moderator analysis confirmed hypothesis H2 which stated that
publication type is a moderator for the positive effect of self-regulation on student
achievement. The level of effect of publication type on student achievement was
found to be significant (Qb = 28.432, p < .05) in the moderator analysis which was
conducted through the random effects model. Theses and dissertations have a low
level of effect [r = .21] while articles have a medium level of effect [r = .30] on
student achievement.

Table 8.4 Findings regarding the relationship between student achievement and self-regulation:
Meta-analysis results

Variable k N r CI (confidence
interval)

Q Qb

Lower
limit

Upper
limit

Self-regulation 346 215,452 .26* .24 .28 4095.859*
Moderator [Type of publication] 28.432*
Thesis and dissertation 163 158,078 .21* .18 .23

Article 183 57,374 .30* .28 .32

Moderator [Sample group] 63.092*
Preschool 29 9922 .41* .36 .45

Elementary school 37 8650 .22* .17 .27

Middle school 47 14,638 .31* .27 .35

High school 51 12,921 .31* .27 .35

University 156 113,443 .21* .18 .23

Mixed 26 55,878 .22* .16 .28

Moderator [School subject/assessment type] 9.552
Computer 6 1120 .25* .11 .38

Language 79 62,960 .26* .22 .29

Mathematics 93 73,251 .28* .25 .31

Psychology 7 2215 .39* .28 .49

Science 14 2592 .24* .15 .33

Other 10 2938 .26* .16 .36

Mixed 137 70,376 .24* .21 .27

Moderator [Country] 5.759**
Vertical-collectivist 33 11,017 .32* .27 .36

Horizontal-individualist 313 204,435 .25* .24 .27

Moderator [Year of publication] 15.688*
…–2000 48 9206 .19* .14 .24

2001–2005 43 6508 .24* .19 .29

2006–2010 76 66,430 .25* .22 .29

2011–2016 179 133,308 .29* .26 .31

*p < .01, **p < .05
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The findings provided support for hypothesis H3 which stated that the sample
group plays a moderator role on the level of effect that self-regulation has on
student achievement. The average weighted correlation between the different
sample groups and achievement was significantly different (Qb = 63.092, p < .05).
In particular, the level of effect of self-regulation on student achievement is
statistically significant and medium for preschool [r = .41], middle school [r = .31]
and high school [r = .31], while it is significant and low for elementary school [r
= .22], university [r = .21] and mixed group [r = .22].

The moderator analysis found no support for hypothesis H4 asserting that school
subject is a moderator variable for the effect of self-regulation on student
achievement. There is no statistically significant difference in the level of effect of
the various school subjects (Qb = 9.552, p > .05). However, the level of effect of
self-regulation on student achievement is statistically significant and low for
computer [r = .25], language [r = .26], mathematics [r = .28], science [r = .24],
other subjects [r = .26] and general achievement [r = .24], whereas it is significant
and medium for psychology [r = .39].

Findings supported hypothesis H5 which stated that country played a moderator
role in the effect that self-regulation has on student achievement. The moderator
analysis showed that the difference between the level of effect of different countries
was statistically significant (Qb = 5.759, p < .05). It was found that vertical-col-
lectivist [r = .32] countries had a significant and medium level effect while
horizontal-individualist [r = .25] countries had a significant and low level effect on
student achievement.

The results of moderator analyses also supported hypothesis H6 which
hypothesized that publication year plays a moderator role in self-regulation having
an effect on student achievement. The moderator analysis revealed a statistically
significant difference in the level of effect of the publication years of the research
studies (Qb = 15.688, p < .05). Furthermore, it was found that publication year has
a low level effect on student achievement with regard to publications dated before
2000 [r = .19], between 2001 and 2005 [r = .24], between 2006 and 2010
[r = .25], and for studies published in 2011 and 2016 [r = .29].

8.4 Conclusion

A total of 192 research studies with 215,452 participants were included in this study
aiming to examine the magnitude of the effect size of self-regulation on student
achievement. Type of publication, sample group (education level), school subject or
assessment type, country, and the years of the studies were considered as moderator
variables in the study. The results of the meta-analysis suggested that there is a low
level positive effect of self-regulation on student performance. In contrast with this
study’s results, another meta-analysis study on the same topic by Dent (2013)
revealed a strong relationship between self-regulation and achievement. She con-
ducted three meta-analyses within the same study on how the self-regulation
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construct was labeled, conceptualized, or measured by the author(s). In addition to
this, a large part of the literature also points to the fundamental importance of the
students’ self-regulation skills for the successful navigation through the academic
and social settings (McClelland and Cameron 2011; Whitebread and Basilio 2012).

Statistically significant differences between the effect sizes of the different
publication types were found by the moderator variable analysis. The articles were
found to have higher effect sizes than the theses and dissertations.

Concerning the sample group or education level, the moderator analysis showed
that the level of effect of self-regulation on student achievement was statistically
significant for the various sample groups. In her meta-analytic study on the rela-
tionship between self-regulation and student achievement, Dent (2013) also con-
cluded that there is a significant variation across the education levels. However, in
the current study the preschool level has the highest effect size, while in Dent’s
(2013) study it is the elementary school level that has the highest effect size.
Research on young children has also shown that the early development of
self-regulation skills in preschool children enhances the development of academic
abilities (Blair and Razza 2007). The correlation between self-regulation and
achievement seems to go down through the upper grades in this study. King et al.
(2013) argue that the children’s self-regulatory abilities continue to improve from
childhood to well into early adulthood and conclude that there is “rank order
shuffling” in self-regulation when the studies in the literature have been taken into
consideration. Dent (2013), however, noted that the development of self-regulated
learning occurs rapidly through the adolescent years, hence it is expected that the
relationship between self-regulation and achievement will be more powerful in the
upper school levels. Hence, there is a contradiction, that while in the studies we see
stronger connection between self-regulation and achievement in the upper school
levels, in other studies, including the current one, this connection was stronger for
the lower levels.. Since the teachers’ expectations about the ability of younger
students to behave autonomously might be low, teachers might have the tendency
to give higher grades to these students even for little effort. In parallel with our
findings, Dent (2013) also justifies her results highlighting that teachers may
evaluate more favorably the students who are better able to regulate their behavior
than the students who are less able to do so.

A further variable which was considered as a moderator variable in the study
was the publication year of the studies. According to the findings, the publication
year was a significant moderator in the effect of self-regulation on student
achievement. The findings of this moderator variable analysis suggest that the effect
sizes of the studies increase across the years, and the largest effect size is found
among the studies published between 2011 and 2016. This might be the result of the
increase in the number of studies focusing on fostering self-regulated learning
among the students, which in turn draws attention to how the students can employ
the self-regulation strategies. Dignath et al. (2008) revealed in their meta-analysis
study the noteworthy impact of interventions teaching self-regulation strategies on t
students’ achievement.
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Furthermore, the country variable has been found to play a moderator role in the
effect of self-regulation on student achievement. The sample groups chosen from
vertical-collectivist countries had a higher level of effect than the
horizontal-individualist countries. This may be the result of the properties or the
characteristics of these types of countries; people in the vertical-collectivist coun-
tries focus on enhancing the cohesion of the country and supporting their in-groups,
while people in the horizontal-individualist countries tend to express their
uniqueness and self-reliance (Shavitt et al. 2011). Taking into consideration that
self-regulatory skills are highly teachable (Dignath et al. 2008; Whitebread and
Basilio 2012), the teachers, parents and even students themselves in vertical-col-
lectivist countries may put more effort in teaching to students these skills compared
to teachers and parents in horizontal-collectivist countries. In their systematic
review of parents’ role on the self-regulation abilities of the children,
Pino-Pasternak and Whitebread (2010) have concluded that the self-regulated
learning skill of children are to a great extent related to the characteristics and
behaviors of parents.

On the other hand, the school subject variable was not found to play a moderator
role in the effect of self-regulation on student achievement. However, there was an
observable difference between the effect size of psychology course and the effect
sizes of the other courses. The psychology course has been found to have a larger
effect size than the other courses, while the rest of the courses have similar effect
sizes. However, Dent (2013) found that the average correlation between the
self-regulation and achievement varied significantly across different academic
subjects. Her findings on the construct definition meta-analysis were similar in that
she found the largest correlation in social studies. However, her results on both the
construct label and the measure which showed a strongest correlation for mathe-
matics contradict with this study’s findings. Dent (2013) suggests that highly
structured tasks have a clearer linear procedure resulting in the embedment of the
regulation processes within the task structure, hence the lessons including these
kinds of tasks may require less self-regulation. In support with her view, Lodewyk
et al. (2009) claim that unstructured tasks may encourage self-regulation behaviors,
even resulting in a better achievement. This kind of argument may shed a light on
the variation of the influence of self-regulation on student achievement across
different subject areas.

Bringing together the quantitative results of a variety of studies published in a
wide range of years, the current study displays important findings that can be
summarized as below:

• Self-regulation has a low level positive effect on student achievement [r = .26],
• Publication type, sample group (education level), country and publication year

have been found to be moderator variables for the relationship between the
expectation and student achievement, while the school subject does not have a
moderator role in this relationship.

8 The Effect of Self-regulation on Student Achievement 145



As a result of this meta-analytic research which reveals the relationship between
the self-regulation and achievement, teachers may be suggested to organize their
teaching accordingly and help the students develop self-regulated behaviors. Such
interventions may have a quite important effect on educational outcomes.
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Chapter 9
The Effect of Locus of Control
on Student Achievement

Nazım Çoğaltay

9.1 Introduction

Locus of control is a concept of personality trait that was constructed for the first
time by Rotter (1966) in the context of social cognitive theory. This trait refers to
the extent to which individuals believe they can control the events affecting them.
This concept examines whether individuals have the tendency to believe that their
behaviors are based on positive or negative events affecting them or whether they
believe that their behaviors are based on external forces such as chance, fate and
destiny (Rotter 1966, 1982). Locus of control can be defined as the person’s beliefs
about what controls his/her behavior or as his/her perceptions about the sources of
control in life (Acun 2014; Judge et al. 1998; Strauser et al. 2002).

Regarding who or what affects the results of behavior, Rotter (1966) has dis-
cussed the locus of control concept in two dimensions, namely internal control and
external control. Internal locus of control reflects the belief that the behaviors of the
individuals primarily depend on their personal abilities and traits; in other words,
individuals with a strong internal locus of control believe that the results of their
actions are derived from their own actions rather than from destiny, chance or
others. These individuals believe that they can control the events that affect them.
On the other hand, the external locus of control reflects the belief that the behaviors
of the individuals occur as a result of the will of a bigger force (chance, fate,
destiny) rather than as a result of their own actions; in other words, individuals with
a strong external locus of control believe that their behaviors are derived from other
forces, such as chance or fate. Individuals with an internal locus of control and the
ones with an external locus of control have different perceptions about the source of
a reward or achievement that they get, believing that such rewards can be achieved
through skill and through chance respectively. For this reason, the different types of
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locus of control affect differently the behaviors of the individuals. Individuals with
internal locus of control feel more personal responsibility for their life conditions
and results whereas individuals with external locus of control believe that they are
controlled by others and by external environmental factors. The relationship
between the locus of control, which is considered a personality trait, and organi-
zational and personal variables has been the focus of many studies in the literature
(Akça 2013; Ghonsooly and Shirvan 2011; Gootee 2014).

In this study, the effect of the locus of control on student achievement was
investigated. In addition, the factors that are thought to affect the average effect size
obtained in the study were set as moderators. These are (i) the publication year of
the research, (ii) the publication type of the research, (iii) the scale used to measure
locus of control, (iv) the level of education and (v) the culture. All these variables,
along with the results of previous research studies, were used to test the following
hypotheses of this study:

H1 Locus of control has a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of locus of control on

student achievement.
H3 Sample group is a moderator for the positive effect of locus of control on student

achievement.
H4 School subject or assessment type is a moderator for the positive effect of locus

of control on student achievement.
H5 Tools of data collection is a moderator for the positive effect of locus of control

on student achievement.
H6 The years of the studies is a moderator for the positive effect of locus of control

on student achievement.

9.2 Method

9.2.1 Study Design

In this study the effect of locus of control on student achievement was tested with a
meta-analysis design.

9.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms locus of control and student
achievement/student success included in the titles of the studies were used to screen
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the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (78 research studies)
was established; it included all studies with locus of control and student achieve-
ment/success in their titles. The abstracts of these studies were reviewed, and all
were found to be appropriate to include in the study. In the second stage, all
research studies in the pool were examined in detail. The results of the examination
found that 20 of the research studies in the pool were appropriate, and 58 were not
found to be suitable. The descriptive statistics of the 20 research studies included in
the analysis are presented in Table 9.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation school culture and student achievement/
success

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on locus of control.

9.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was

Table 9.1 Characteristics of the studies included in the meta-analysis

Options 1 2 3 Total

Type of publication Thesis Article –

n 10 10 20a

% 50.0 50.0 100

The years of the studies 2000–2005 2006–2010 2011–2016

n 6 3 11 20a

% 30.4 17.4 52.1 100
aIn three of the research study included in the study, there is a correlation value which belongs to
two independent samples so that there is three more data used in the analysis than the independent
research studies
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conducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• Sample group
• Type of publication,
• School level
• the years of the studies
• Data collection tool(s)
• Quantitative values.

9.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the average correlation value was
accepted. Accordingly, for each study, a mean correlation was determined by
finding the average of all reported correlations between locus of control and
achievement (reading, math, writing, social studies). For example, if one researcher
measured math, reading, and writing achievement for third, fourth, and fifth grades,
so for each subject area, the average of the three correlations for locus of control
and achievement was reported as one correlation. However, in one of the research
study included in the study, there is a correlation value which belongs to two
independent samples so that there is one more data used in the analysis than the
independent research studies. A random effect model was used for the meta-analysis
processes in this study. The Comprehensive Meta-Analysis program was used in the
meta-analysis process.
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9.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Five moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between locus of control and student achievement. The second is
the data collection tool which was thought to have a role on the average impact of
locus of control on student achievement. The rest are the school level, years of the
studies, culture.

9.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 9.1. Evidence that publication bias affected the research studies included in the
meta-analysis can be seen in Fig. 9.1. A serious asymmetry would be expected in
the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 23
data subjected to meta-analysis.
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Fig. 9.1 Effect size funnel for publication bias
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Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 9.2. As is seen in Table 9.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

9.3 Findings

The results of the meta-analysis about the relationship between locus of control and
student achievement are displayed in Table 9.3. The findings did not support
hypothesis H1 which formulated that there is a negative relationship between locus
of control and student achievement. The effect size of locus of control on student
achievement was calculated as 0.02 which showed that locus of control has a low
level (see Cohen 1988) and statistically insignificant effect on student achievement.

The findings supported hypotheses H3 and H6 which stated that the publication
type and the culture are moderators in the effect of locus of control on student
achievement. The effect size differences of publication type (Qb = 5,58, p < .05)
and culture (Qb = 13.03, p < .01) were found to be statistically significant. In
particular, the effect size of locus of control on student achievement is positive and
statistically significant (.15, p < .05) for articles while this effect is negative for
theses (−.12, p < .05). Regarding the culture where the research was carried out,
the effect size is statistically significant only in vertical-collectivist cultures
(.22, p < .01). The findings of this research did not confirm hypotheses H2, H4 and
H5 which focused on publication year, the scale used and the level of education. In
other words, no moderator effect has been observed in terms of publication year
(Qb = 3.95, p > .05), the scale used (Qb = 4.57, p > .05) and the level of education
(Qb = 2.38 p > .05).

Table 9.2 Duval and Tweedie’s (2000) trim and fill test results

Excluded studies Point estimate CI (Confidence interval) Q

Lower limit Upper limit

Observed values .02 −.11 .12 897.76*

Corrected values 0 .02 −.11 .12 897.76*

*p < .01
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9.4 Conclusion

The findings of this meta-analysis study showed that locus of control has a very low
and statistically insignificant effect on student achievement. This finding shows that
there is no relationship (positive or negative) between locus of control, which
reflects students’ belief about the control of their behaviors or their perception about
the sources of control in life (Judge et al. 1998; Rotter 1966, 1982; Strauser et al.
2002) and which constitutes the basis of many behaviors, and academic achieve-
ment. Considering Rotter’s (1966) locus of control theory, this finding shows that
internal or external locus of control of students does not predict their academic
achievement. The increase in the average score taken from the scales used in the
studies included in this research represents external control, whereas the decrease

Table 9.3 Findings of the correlations between locus of control and student achievement: results
of meta-analysis

Variables k N r CI Q Qb

Lower
limit

Upper
limit

Student
Achievement

23 18918 .02 −.11 .12 89,776*

Moderator [publication type] 5.58**
Article 10 5260 .15** −.01 .30

Dissertation 13 13658 −.12** −.26 .03

Moderator [Year of publication]
2000–2005 7 944 −.20 −.45 −.08 3.95
2006–2010 4 4516 −.09 −.40 .24

2011–2016 12 13458 .13 −.06 .32

Moderator [Scale]
Nowicki 3 362 −.26 −.55 .08 4.57
Rotter’s 15 3497 .07 .06 .21

Trice’s 1985 2 822 .05 .29 .39

Moderator [Level of education]
Other 3 14237 −.15 .41 .19

Elementary 3 362 −.26 −.60 .16 2.38
Middle 4 11463 −.05 −.38 .28

Other 3 645 −.05 −.41 .31

University 13 6448 .07 .10 .25

Moderator [Culture]
Vertical
collectivist

7 1989 .22* −.8 .36 13.03*

Horizontal
Individualistic

16 16929 −.09 −.25 .37

*p < .01, **p < .05
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represents internal control. This unexpected state of no correlation that we have
found in our study let us think that there might be other variables acting as mod-
erators between the locus of control and student achievement or that these two
variables are different traits that should not be associated with each other. If the
relationship between these two variables is close to zero in subsequent studies
including additional variables, then it can be said that these two variables represent
different features that should not to be associated with each other. Social cognitive
theory assumes that beliefs affect behaviors and the findings of many studies
support this argument. The fact, however, that students’ behaviors regarding aca-
demic achievement are not affected by the locus of control may be due to the
multi-dimensional and complex factors that may affect academic achievement.
Considering that academic achievement is shaped by many variables, such as
teachers, students, parents, environment, school, educational system, genetics and
intelligence level, it seems likely that the locus of control belief plays only a minor
role.

Regarding the variables of publication year, publication type, scale used, level of
education and culture, the results of the analysis showed that only publication year
and publication type have a moderator effect in the relationship between locus of
control and academic achievement. Considering the type of publication, it can be
seen that the effect size differences between the results of papers (articles) and
theses are significant. According to the results of the papers, there is a low level
positive relationship between locus of control and academic achievement, whereas
the results of the theses point towards a low level negative relationship. In other
words, the results of the papers show that having external locus increases student
achievement slightly, whereas the results of the theses show that having internal
locus increases student achievement slightly. This difference between the effect of
theses and the effect of articles is striking. This difference also led to a result close
to zero for the overall effect size. Since there is no consensus about which results
(the ones originating from theses or the ones originating from articles) hold more
scientific value, it is decided that taking into account the results as a whole may be
more significant.

Concerning the culture where the research was carried out, the finding of the
moderator analysis showed that culture plays a role in the relationship between
locus of control and student achievement. In horizontal individualistic cultures the
effect of locus of control on student achievement is near zero, whereas this effect
size is statistically significant in vertical-collectivist cultures. In particular, in ver-
tical-collectivist cultures there is a medium level positive relationship between
students’ locus of control and their academic achievement, and students’ academic
achievement increases as their beliefs about external control increase.
Vertical-collectivist cultures underline the concepts of “community, nation, state,
country, family” rather than emphasizing individual efforts. In these cultures, to
explain and understand achievement and failure people may look outside rather
than focusing on their own efforts, a phenomenon which is pointed by the findings
of our study too. In light of the outcomes of the meta-analysis, the following
suggestions are proposed:
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• Multiple-correlation studies that include different variables should be performed
instead of analyzing the linear relationship of locus of control with student
achievement.

• The scale items measuring the locus of control tend to measure the locus of
control in general terms. A scale focusing on the identification of the locus of
control of students’ academic behaviors should be developed and used in the
studies, so that its relationship with academic achievement can be retested.

• Similar meta-analysis studies, which will test the relationship of the locus of
control with different variables (culture, climate, loyalty, school leadership, etc.)
related to school should be conducted.
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Chapter 10
The Effect of Socioeconomic Status
on Students’ Achievement

Ş. Koza Çiftçi and Firdevs Melis Cin

10.1 Introduction

The relation between socio-economic status and academic achievement has been
examined by many researchers (Bornstein and Bradley 2003; Coleman 1988; Sirin
2005). However, the findings have not been conceptualized in an integrated way,
and the findings of meta-analysis research conducted in this particular field reveal
some contradictory results. Some researchers argue that there is a strong relation-
ship between socio-economic status and students’ achievement showing that low
socio-economic status affects students’ achievement negatively (Okeye and Okecha
2008; Smedig et al. 2013; Lamndin 1996; Sutton and Soderstrom 1999) whereas
other researchers argue that there is no significant correlation at all (Ripple and
Luthar 2000; Seyfried 1998). For instance, Tsai and Liu (2013) have shown that the
socio-economic status of family plays an important role in students’ academic
achievement but this impact may slowly decrease when growth is experienced in
the learning phase. Similarly, Coleman’s (1966) extensive report shows that the
relationship between socio-economic status and achievement is unstable. The
studies looking into the relationship between socio-economic status and achieve-
ment have included a wide array of indicators that may affect achievement.
Therefore, this research aims to examine the studies that were published after 2000
taking into consideration the variables mentioned above.

This study looked into the impact of socio-economic status on student
achievement. The moderators of the study were as the following: (i) the publication
year, (ii) publication type, (iii) the country (culture) in which the research was
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conducted, (iv) the course and (v) the class/education level. Taking all these vari-
ables into consideration this research aimed to test the following hypotheses:

H1 Socio-economic status has an effect on student achievement.
H2 Publication year is a moderator for the effect of socioeconomic status on student

achievement.
H3 Publication type is a moderator for the effect of socio-economic status on

student achievement.
H4 The country (culture) in which the study was conducted is a moderator of the

effect of socio-economic status on student achievement.
H5 The course is a moderator for the effect of socioeconomic status on student

achievement.
H6 The level of school in which the study was conducted is a moderator for the

effect of socio-economic status on student achievement.

10.2 Method

10.2.1 Study Design

In this study, the effect of socioeconomic status on student achievement was tested
with a meta-analysis design.

10.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, ProQuest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms socio-economic status/socioeconomic
status and achievement included in the titles of the studies were used to screen the
research studies. The end date for the research studies included in the research was
identified as March 2016. Doctoral dissertations and peer-reviewed journals were
included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (187 research studies)
was established; it included all studies with socioeconomic status and student
achievement/success in their titles. The abstracts of these studies were reviewed,
and all were found to be appropriate to include in the study. In the second stage, all
research studies in the pool were examined in detail. The results of the examination
found that 66 of the research studies in the pool were appropriate, and 121 were not
found to be suitable. The descriptive statistics of the 66 research studies included in
the analysis are presented in Table 10.1.
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The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• Including n, M, and SD values which make it possible to calculate effect size in
independent groups.

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a n, M, and SD
• Not focusing on student achievement
• Not focusing on socioeconomic status

10.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• The country/culture in which this study was conducted
• Type of publication
• School subject or assessment type
• Tools of data collection, the years of the studies
• Quantitative values.

Table 10.1 Characteristics of the studies included in the meta-analysis

Variables 1 2 3 Total

Type of publication Thesis Article –

n 52 14 66

% 78.79 21.21 100

Publication year of research 2000–2005 2006–2010 2011–2016

n 12 20 34 66

% 18.18 30.30 51.52 100
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10.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). In this study the difference of standardized average (d) was
determined to be the effect size. This effect size is used to compare the averages of
independent groups. There are two models in meta-analysis research: (i) fixed effect
model and (ii) random effect model. To decide which model to use, one should
firstly look into the prerequisites that the research included in meta-analysis requires
(Borenstein et al. 2009; Littell et al. 2008). The fixed effect model assumes that the
research studies examined are functionally identical and it calculates the effect size
for an identified population. If the studies examined are not identical in terms of
their features and if the aim is to make generalizations from the calculated effect
size, then the model that should be used is the random effect model. The fixed effect
model estimates only one common effect for each study whereas the random effect
model estimates the average of effect distributions in different studies (Hedges and
Olkin 1985). A random effect model was used for the meta-analysis conducted in
this study. The Comprehensive Meta-Analysis program was used in the
meta-analysis process.

10.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between socioeconomic status and student achievement. The second is
course which was thought to have a role on the average impact of socioeconomic
status on student achievement. The rest are the level of school, years of the studies,
country/culture.

10.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 10.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 10.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
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side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies.
Evidence for publication bias was observed for the 66 research studies included in
the meta-analysis study.

Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 10.2. As is seen in Table 10.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

Fig. 10.1 Effect size funnel for publication bias

Table 10.2 Duval and Tweedie’s trim and fill test results

Excluded studies
(right of mean)

Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values −0.90 −1.03 −0.76 10044.3

Corrected values 0 −0.90 −1.03 −0.76 10044.3
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10.3 Findings

Table 10.3 presents the meta-analysis results regarding the relationship between
socio-economic status and student achievement. The findings support hypothesis
H1 which argues that socio-economic status affects student achievement, and the
average standardized effect is at a high level (d = −0.90). This finding shows that
students coming from families which have a higher socio-economic status have
higher attainment levels than the students with low socio-economic background.

The moderator analysis confirmed hypothesis H2 which argues that the publi-
cation year has a moderator role in the effect of socio-economic status on student
achievement. In particular, the average effect size difference of the various publi-
cation years is statistically significant (Qb = 13.31, p < .01). According to the
analysis results, the highest average effect value is seen in the studies published
between 2011 and 2015 and the lowest average effect value is in the studies
published between 2006 and 2010.

The hypothesis H3 which argues that publication type plays a moderator role in
the effect of socioeconomic status on student achievement was also supported. The
average effect size of the two publication types is statistically significant
(Qb = 6.58, p < .01), and articles have a higher average effect size compared to
theses.

The hypothesis H4 which argues that the country/culture in which the research
was conducted has a moderator role in the effect of socioeconomic status on
achievement was disconfirmed. There was no statistically significant difference in
the average effect size (Qb = 0.14, p > 0.05), and vertical-collectivist cultures have
similar average effect values with horizontal-individualist cultures.

The fifth hypothesis (H5) which argues that the course has a moderator role in
the effect of socioeconomic status on student achievement was confirmed. The
average effect size difference was statistically significant (Qb = 53.62, p < .01), and
the highest average effect value was observed in the studies where GPA was
measured while the lowest average effect size was seen in the research which
measured achievement in computer courses.

Finally, the hypothesis H6 which argues that the level of school in which the
research was conducted has a moderator role in the effect of socioeconomic status
on student achievement was confirmed and the average effect size difference is
statistically significant (Qb = 273.90, p < .01). The highest average effect size is in
the studies conducted at universities while the lower average effect size is in the
research conducted in high schools.
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10.4 Conclusion

The impact of socio-economic status (SES) on achievement has been investigated
by many researchers. Research on different communities and backgrounds has
examined the relationship between SES and student achievement from different
perspectives and it has thus helped to analyze education systems from a social
justice perspective. Within this context, this meta-analysis research analyzed studies
conducted between 2000 and 2016 in different countries and it looked at how SES
affects achievement and how this effect changes when different moderator variables
are included.

According to the findings, regardless of how it is defined, SES affects students’
academic achievement and this finding supports the previous review studies
(Coleman 1988; Reynolds and Walberg 1992; Sirin 2005). In particular, previous
studies have shown that students’ academic achievement is affected by variables
such as additional educational and family resources, teachers’ experiences, location
and family participation. This proves that the developed school policies and reforms
do not provide equal opportunities for students from low SES.

This meta-analysis research has looked into the relationship between SES and
academic achievement and examined the moderator variables of publication year
and type, country/culture, course and level of school. The analysis showed that SES
had a higher effect on achievement in studies conducted between 2010 and 2016
whereas it could be argued that SES had a lower effect on achievement in studies
conducted between 2005 and 2010. In addition, the relationship between SES and
achievement is stronger in journal articles compared to dissertations.

An interesting finding of the study is that SES has an important effect on
achievement both in vertical-collectivist and in horizontal-individualist cultures.
This finding points out that the countries included in this research face some
problems regarding the issues of equal opportunities in education and school
effectiveness. On the other hand, Yang (2003) used TIMSS (Trends in International
Mathematics and Science Study) data drawn from 17 countries and regions
(Canada, Denmark, Germany, Greece, Hong Kong, Hungary, Iceland, Ireland,
Netherlands, New Zealand, Norway, Portugal, Singapore, Slovenia, Sweden,
Switzerland and the USA) and he found out that culture is an important moderator
variable.

When the findings are analyzed in terms of course variable, SES greatly affects
GPA while computer courses are the least affected by SES (0.31). The courses of
language (1.19), mathematics (0.90), reading (0.89) and science (0.84) are almost
similar affected by SES. Likewise, the research of Ma (2008) on PISA and TIMMS
found out that science, maths and reading courses are all similarly affected by SES.

Lastly, when the level of school is analyzed as a moderator variable, SES is
found to have an effect on academic achievement at all levels of school. Although
this effect is lower in high schools (0.45), there is a gradual increase of the effect of
SES on academic achievement in all the other school levels. Especially at university
level, this effect shows a considerable increase (2.91). With regard to this finding,
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previous research shows us contradictory results. For instance, White (1982) argues
that as the class level increases, the correlation between SES and school achieve-
ment decreases. This is explained with the fact that schools provide more equal
opportunities over time or that students drop out.
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Chapter 11
The Effect of School Culture on Student
Achievement

Mehmet Koçyiğit

11.1 Culture and Organizational Culture

When the concept of culture is mentioned, various fields ranging from anthropology
to education come to mind. Its use in the field of organization theory is relatively new
but it has provided opportunities for the development of new concepts. Although it is
an abstract and comprehensive concept, some social and organizational situations
can be said to have been derived from culture itself. It is an important concept to
know because if one understands the organizational culture then he/she will better
understand both the group or the organization and himself/herself (Schein 2010).
According to Karadağ et al. (2014, p. 105), culture is a significant concept for
organizations as it influences them in terms of balance, loyalty, unity and ability.
Various definitions of this abstract and comprehensive concept can be found in the
related literature. Bates (1987, p. 108) defines culture as follows:

It is culture that gives meaning to life. The beliefs, languages, rituals, knowledge, con-
ventions, courtesies and artefacts, in short the cultural baggage of any group are the
resources from which individual and social identity are constructed. They provide the
framework upon which the individual constructs his understanding of the world and of
himself. Part of this baggage is factual. It is empirical, descriptive, and objective. Another
part of this cultural baggage, perhaps the greater part, is mythical. It is concerned not with
facts but with meaning: that is, with the interpretive and prescriptive rules which provide
the basis for understanding and action (Bates 1981, p. 37, cited in Bates 1987, p. 108).

According to this definition it will not be wrong to picture culture like an
intersection set which combines facts and myths and forms a basis and a pattern for
the construction of individual and social identity. These two forms of identity take
shape from this pattern and rise on this basis. It is like a lens through which an
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individual or a group sees life and construes it. Schein (2010, p. 18) defines the
culture of an organization as below:

“The culture of a group can now be defined as a pattern of shared basic
assumptions learned by a group as it solved its problems of external adaptation and
internal integration, which has worked well enough to be considered valid and,
therefore, to be taught to new members as the correct way to perceive, think,
and feel in relation to those problems.” From this definition it could be inferred that
he mostly sees culture as a kind of total organizational experience and considers it
vital for the organization as it is the registry of the organizational history or the
record of the immune system of the organization. Therefore, organizational culture
needs to be taught and transferred to new members so that they could better face the
problems that are likely to occur in the future. In his book Schein (2010) also
indicates that a group’s culture could be studied at three levels which are the level
of the group’s artefacts, the level of its espoused beliefs and values and the level of
its basic underlying assumptions.

The studies about the impact of culture on organizations and organizational
performance are not new, given that they have been conducted since the 1940s
(regarding school culture, Waller’s The Sociology of Teaching (1932) is note-
worthy) (Deal and Peterson 2009; Maslowski 2006). The interest for the concept,
however, has grown in the late 1970s with the rise of Japanese companies and the
decline of the American and European ones (Alvesson 2002, 1990; Koçyiğit 2015;
Maslowski 2006; Ogbonna and Harris 2002a).

Despite the fact that there are many studies on the concept of organizational
culture, a common definition and a common scope about this concept cannot be
found in the related literature. There are many definitions, typologies and perspec-
tives on the concept that are suggested by researchers, and, indeed, this has increased
the confusion about the concept of organizational culture (Harris and Ogbonna 1998;
Koçyiğit 2015; Ogbonna and Harris 2002b). At the same time, however, culture is an
important concept which helps us to better understand organizations. Despite the
differences in the literature, it can be understood from the related studies that any
organizational culture consists of long-standing traditions, a special language, a
mind-set that helps members’ interpretation of reality, shared standards and norms,
values, beliefs, assumptions and prejudices, ideologies, models for social manners
and behaviour, certain customs and rituals suggestive of how members are to relate
to colleagues, subordinates, superiors and outsiders and the organization’s “common
sense” regarding the appropriate behaviour, actions and practices of an organization
(Alvesson 1990; Gruenert 1998; Koçyiğit 2015; Sarros et al. 2011).

11.1.1 School Culture

School culture is one of the most appealing areas in educational research, and the
idea of schools having distinctive cultures is not new. Its roots can be traced back to
Waller’s “The Sociology of Teaching” in 1932. Willard Waller indicated that
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schools have a culture that is definitely their own, and schools have rituals, a set of
folkways, mores, irrational sanctions, a moral code, games, teams and ceremonies
(Deal and Peterson 2009; Maslowski 2006).

Deal and Peterson (2009, p. 6) notes that for schools “the term culture provides a
more accurate and intuitively appealing way to help school leaders better under-
stand their school’s unwritten rules and traditions, norms, and expectations. The
unofficial pattern seems to permeate everything: the way people act, how they dress,
what they talk about or consider taboo, whether they seek out colleagues or isolate
themselves, and how teachers feel about their work and their students”. It can be
seen that it takes time for a school to develop its own distinctive culture; in other
words, the school should have a ‘history’ first, since this kind of symbolic entities
do not develop overnight. School cultures are complex webs of traditions and
rituals which are established over time (Deal and Peterson, 2009, p. 6). According
to Gruenert (1998), through the interconnectedness of these symbols, rituals, cer-
emonies, heroes, myths, stories, values and norms schools represent what they
value. Every school has a culture and some are stronger than others, but this does
not mean that the strongest culture provides the best conditions for education. Yet,
culture affects all aspects of a school. Culture promotes school effectiveness and
productivity, improves collegiality, collaboration, communication and
problem-solving practices, promotes innovation and school improvement, builds
commitment and kindles motivation, amplifies the energy and vitality of school
staff, students and community and draws attention to what is valued and seen as
important (Deal and Peterson 2009).

Gruenert (1998) concretizes the elements of school culture comprehensibly in
his study. In a school, “symbols” of the culture may include trophies, banners,
dresses and the stories shared by its members. “Rituals” could include the daily
taking of attendance, and “examples” would be the annual graduation ceremony or
a retirement party. “Myths” help teachers maintain shared attitudes toward various
aspects of the school, and “stories and fairy tales” help to address problems related
to morale, security, socialization and communication. School “values” are the basic
beliefs that control how an institution operates, and they are the criteria through
which one can judge the appropriateness of individual and group behaviour.
“Norms” are manifestations of members’ values (Gruenert 1998, pp. 20–24).

A school does not necessarily have to be influenced by a positive school culture.
Schools can have negative, toxic cultures too. These toxic cultures “perpetuate the
downbeat, pessimistic status quo” (Deal and Peterson 2009, p. 173).

11.1.2 School Culture and Student Achievement

According to Alvesson, although “it is not possible to say that corporate culture—in
general or a specific type of culture—has a clear and simple effect on performance
this does not mean that there is no connection between culture (however defined)
and performance; on a general level there certainly is” (Alvesson 2002, p. 68).
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There are studies in the literature indicating that cultural patterns have a powerful
impact on performance and they affect school outcomes and student achievement or
at least they are correlated (Brown 2005; Cunningham 2003; Deal and Peterson
2009; Fraley 2007; Gruenert 2005; Karadağ et al. 2014; Swindler 2009).

This study examined the effect of school culture on student achievement. The
moderators (which are hypothesized to affect the average level of impact) were
identified as follows: (i) type of publication, (ii) sample group, (iii) school subject or
assessment type, (iv) the tool of data collection, (v) the year of the studies, (vi) the
country that the research took place and (vii) sub-dimension of school culture. All
these variables were used to test the following hypotheses:

H1 School culture has a positive effect on student achievement.
H2 The type of publication is a moderator for the positive effect of school culture on
student achievement.
H3 The sample group is a moderator for the positive effect of school culture on
student achievement.
H4 School subject or assessment type is a moderator for the positive effect of school
culture on student achievement.
H5 The tool of data collection is a moderator for the positive effect of school culture
on student achievement.
H6 The year of the studies is a moderator for the positive effect of school culture on
student achievement.
H7 The country that the research took place is a moderator for the positive effect of
school culture on student achievement.
H8 Sub-dimensions of school culture is a moderator for the positive effect of school
culture on student achievement.

11.2 Method

11.2.1 Study Design

In this study, the effect of school culture on student achievement was tested using
the meta-analysis design.

11.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the studies to include in the meta-analysis, the Science-Direct,
Proquest and Ebsco databases were used. For this process, the terms “school cul-
ture” and “student achievement/student success” were searched in the titles to
identify the studies. The date of the search on the databases was 9 February 2016.
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Doctoral dissertations and peer-reviewed academic journals were included in the
study.

Many strategies were used to identify the studies that were appropriate for the
meta-analysis. Firstly, a pool (303 studies) was formed of all studies with school
culture and student achievement/success in their titles. The abstracts of these studies
were examined and 71 were found appropriate to include in the study. In the second
phase, all studies in the pool were examined in detail. The result of the examination
showed that 51 of the studies in the pool were appropriate and 20 were not. The
descriptive statistics of the 51 studies included in the analysis are presented in
Table 11.1.

The criteria for inclusion of the studies into the analysis were identified as
following:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values),

• To be a study measuring the correlation between school culture and student
achievement.

Reasons for not including a study in the meta-analysis:

• Having no quantitative data (qualitative study),
• Not having a correlation coefficient,
• Not focusing on school culture,
• Not focusing on student achievement.

11.2.3 Coding Process

The coding process is essentially a data sorting process, which is used to obtain
convenient data suitable for the study out of complex information. In this scope, a
coding form was developed before the statistical analysis and the coding was
carried out according to the form. The purpose was to develop a specific coding
system which allowed the researcher to see the studies as a whole in general and

Table 11.1 Characteristics of the studies included in the meta-analysis

Options 1 2 3 4 5 6 Total

Type of
publication

Thesis Article –

n 44 7 51

% 86.3 13.7 100

Sample
group/unit

3–12th
grade
students

Instructional
staff

Principals Schools Teachers Teachers and
administrators

n 8 1 6 4 26 6 51

% 15.7 1.96 11.8 7.8 51 11.8 100
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also he would not miss any characteristics of each individual study. The coding
form developed in the study comprised of:

• Reference of the study
• Type of study
• Sample group
• School subject/assessment type
• Data collection tool(s)
• Year
• Country
• Sub-dimensions of school culture
• Quantitative values (n and r, or R2).

11.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

11.2.5 Moderator Variables

To determine the statistical significance between the moderators of the study, only
the Qb values were used. Eight moderator variables which were thought to have a
role on average impact size were identified in the study. The first of these con-
sidered is the type of publication as a moderator in regards to the relationship
between school culture and student achievement. The second is the sample group
which was thought to have a role on the average impact of school culture on student
achievement. The rest are the school subject/assessment type, data collection tools,
years of the studies, country, and sub-dimensions of school culture.
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11.2.6 Publication Bias

A funnel plot to present the evidence of an effect due to possible publication bias for
the studies included in the meta-analysis can be seen in Fig. 11.1. A significant
asymmetry would be expected in the funnel plot if there is a publication bias. The
concentration of plots for the studies compiling on one side under the line of average
impact size, especially at the bottom section of the funnel, suggests the probability of
a publication bias. In this study, although the plots for the studies seem to con-
centrate on one side of the funnel, no evidence of publication bias was observed for
the studies subjected to meta-analysis as the plots being not near to the bottom.

As the plots for the studies seem to concentrate on one side of the funnel in the
funnel plot, the results of Duval and Tweedie’s trim and fill test, which is applied to
determine the impact quantity related to partiality in publications, acquired with the
meta-analysis using the random effect model, is also given in Table 11.2 As it can
be seen in Table 11.2, there is no difference between the observed impact and
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Fig. 11.1 Impact size funnel for publication bias

Table 11.2 Duval Tweedie Trim-Fill test results

Excluded
studies

Point
estimate

CI (Confidence Interval) Q

Lower
limit

Upper
limit

Observed
values

0,80 0,26 0,66 51215,9749

Corrected
values

0 0,80 0,26 0,66 51215,9749
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artificial impact quantity created to fix the impact resulting from the publication bias
as the difference between the fixed impact quantity and observed impact quantity is
zero. It can be concluded that there is no evidence of publication bias for this study.

11.3 Findings

Table 11.3 shows the results of meta-analysis which investigated the relationship
between school culture and student achievement. The findings supported hypothesis
H1 which argues that there is a positive relationship between school culture and
student achievement. The impact value of school culture on student achievement
was calculated to be 0.49 (p < .01). This result shows that school culture has a
medium level effect (see Cohen 1988) on student achievement.

The results of the moderator analysis showed that hypothesis H2 regarding the
effect of the type of publication on the level of impact of school culture on student
achievement was rejected. According to the results of the moderator analysis, the
impact level differences between the publication types were found to be statistically
insignificant. (Qb = 0.03, p > .05). Despite this finding, the effect was of a medium
level for both theses [r = .48, p < .01] and articles [r = .53].

The findings did not provide support for hypothesis H3 which stated that the
sample group plays a moderator role on the effect of school culture on student
achievement. Although there was no statistically significant difference between the
level of the effect of sample group (Qb = 1.37, p > .05), a medium level impact of
sample group on student achievement was found for 3–12th grade students [r = .65,
p < .01], instructional staff [r = .40], principals [r = .35], schools [r = .52],
teachers [r = .45, p < .01] and teachers and administrators [r = .48].

Findings rejected the hypothesis H4 which formulated that school subject or
assessment type is a moderator for the positive effect of school culture on student
achievement. The moderator analysis did not find a statistically significant differ-
ence between the level of impact of subject/assessment (Qb = 7.01, p > .05).
Although statistically insignificant, the impact levels of the variables were found as
following: C.A.T [r = .50], Communication Arts [r = .48], FCAT [r = .09], G.P.A
[r = −.16], 9–10th grade annual results [r = .08], HKCEE best 6 subjects [r = .18],
Language Arts [r = .05], Maths [r = .54, p < .05], Mississippi QDI [r = .93], Ohio
6th Grade P.T. [r = .22], Reading [r = .62, p < .01], Reading and ELA [r = .42],
SBS [r = .88], Science [r = .42], SIVS [r = .74], Social Studies [r = .32], SPS
[r = .05], TES [r = .39], TIMSS [r = .71] and Writing [r = .61].

The findings supported hypothesis H5, which stated that the tools of data col-
lection is a moderator for the positive effect of school culture on student achieve-
ment. The moderator analysis found a statistically significant difference between the
impact values of data collection tools regarding student achievement (Qb = 374.86,
p < .01). The impact levels of the variables were found as following:
Cunningham’s (2003) SCS [r = .40, p < .05], ELS:2002 [r = .96, p < .01], Gay
(2002) [r = .075], OCQ Feitler and Gudgel (1994) [r = .22], Own [r = .35, p < .01],
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Table 11.3 Findings of the correlations between school culture and student achievement: results
of meta-analysis

Variable k N R CI (confidence
interval)

Q Qb

Lower
limit

Upper
limit

School culture 51 66391 .49** .26 .66 51215,98*

Moderator [type of publication] 0.03
Thesis 44 53178 .48** .24 .66

Article 7 13213 .53 −.10 .85

Moderator [Sample group] 1.37
3–12th grade students 8 44665 .65** .27 .86

Instructional staff 1 343 .40 −.77 .95

Principals 6 518 .35 −.22 .75

Schools 4 158 .52 −.17 .87

Teachers 26 14161 .45** .20 .65

Teachers and administrators 6 6546 .48 −.07 .80

Moderator [subject-assessment] 7.01
C.A.T 1 760 .50 −.83 .98

Communication arts 3 856 .48 −.45 .91

FCAT 2 518 .09 −.81 .87

G.P.A 1 644 −.16 −.96 .92

9–10th grade annual results 1 630 .08 −.93 .95

HKCEE best 6 subjects 1 152 .20 −.91 .96

Language arts 5 8090 .05 −.62 .68

Maths 13 23935 .54* .12 .80

Mississippi QDI 1 216 .93 −.10 .10

Ohio 6th grade P.T. 1 749 .22 −.91 .96

Reading 11 21089 .62** .20 .85

Reading and ELA 1 60 .42 −.86 .98

SBS 1 291 .88 −.35 .10

Science 2 113 .42 −.68 .94

SIVS 1 9 .74 −.74 .99

Social studies 1 100 .32 −.89 .97

SPS 1 356 .05 −.93 .95

TES 1 4949 .39 −.87 .97

TIMSS 1 1026 .71 −.68 .99

Writing 2 1848 .61 −.49 .96

Moderator [data collection tool] 374.86**
Cunningham’s (2003) SCS 1 343 .40* .09 .64

ELS:2002 2 32394 .96** .94 .97

Gay (2002) 1 630 .08 −.24 .38

1 749 .21 −.10 .49
(continued)

11 The Effect of School Culture on Student Achievement 191



Table 11.3 (continued)

Variable k N R CI (confidence
interval)

Q Qb

Lower
limit

Upper
limit

OCQ Feitler and Gudgel
(1994)

Own 9 7535 .35** .24 .46

RSCEQ Olivier (2001) 1 356 .05 −.27 .36

School analysis model 2000
(SAM)

2 4890 −.67** −.78 −.53

School work culture profile
(SWCP) Snyder (1988)

2 310 .53** .33 .68

SCS 25 16023 .57** .52 .61

SCTS Phillips (1996) 3 1256 .61** .48 .72

SCTS Wagner (2006) 1 60 .71** .45 .86

SIQ-II (Webb and Pajares
1996)

1 175 −.25 −.54 .10

SISI standard four school
culture

1 644 −.16 −.45 .16

TIMSS background 1 1026 .71** .52 .84

Moderator [years] k N R Lower
limit

Upper
limit

18.72*

1996–2000 5 5349 .31 −.12 .64

2001–2005 14 19780 .23 −.02 .46

2006–2010 23 7247 .48** .31 .62

2011–2015 9 34015 .81** .67 .90

Moderator [country] k N R Lower
Limit

Upper
Limit

1.29

Australia 1 4949 .39 −.91 .98

Belgium 1 817 .26 −.93 .98

Cyprus 1 1026 .71 −.77 .99

Hong Kong 1 152 .20 −.94 .97

Pakistan 1 630 .08 −.95 .96

The USA 45 58526 .49** .24 .67

Turkey 1 291 .89 −.50 .10

Moderator [school culture
sub-dimension]

k N R Lower
limit

Upper
limit

1.94

Academic emphasis 1 817 .26 −.92 .97

Collaboration leadership 1 632 .56 −.85 .99

Collegial support 2 515 .52 −.64 .96

Culture and climate 4 159 .48 −.41 .90

Education culture 1 4949 .39 −.90 .98

Learning partnership 15 13837 .50** .06 .77
(continued)
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RSCEQ Olivier (2001) [r = .05], School Analysis Model 2000 (SAM) [r = −.67,
p < .01], School Work Culture Profile (SWCP) Snyder (1988) [r = .53, p < .01],
SCS [r = .57, p < .01], SCTS Phillips (1996) [r = .61, p < .01], SCTS Wagner
(2006) [r = .71, p < .01], SIQ-II (Webb and Pajares 1996) [r = −.25], SISI
Standard Four School Culture [r = −.16] and TIMSS background [r = .71,
p < .01].

Hypothesis H6 which argued that the year of the studies is a moderator for the
positive effect of school culture on student achievement was accepted as a result of
the findings of the moderator analysis (Qb = 18.72, p < .01). The impact levels of
the variables were found as following: 1996–2000 [r = −.31], 2001–2005 [r = .23],
2006–2010 [r = .48, p < .01] and 2011–2015 [r = .81, p < .01].

The findings didn’t support hypothesis H7 which stated that the country in which
the research took place is a moderator for the positive effect of school culture on
student achievement (Qb = 1.29, p > .05). The impact levels of the variables were
as follows: Australia [r = .39], Belgium [r = .26], Cyprus [r = .71], Hong Kong
[r = .20], Pakistan [r = .08], the USA [r = .49, p < .01] and Turkey [r = .88].

The findings didn’t support hypothesis H8 which suggested that the dimensions
of school culture is a moderator for the positive effect of school culture on student
achievement (Qb = 1.94, p >05). The findings were as follows: Academic
Emphasis [r = .26], Collaboration leadership [r = .56], Collegial support [r = .52],
Culture and climate [r = .48], Education culture [r = .39], Learning partnership
[r = .50, p < .05], Overall [r = .49, p < .05], Perception of culture [r = .71],
Professional commitment [r = .05], Professional development [r = .88], Program
development [r = .53], Student attitudes [r = .71], Teacher efficacy [r = .10],
Teamwork and cooperation [r = .22] and Unity of purpose [r = .48].

Table 11.3 (continued)

Variable k N R CI (confidence
interval)

Q Qb

Lower
limit

Upper
limit

Overall 16 42354 .49** .06 .76

Perception of culture 1 60 .71 −.76 .99

Professional commitment 1 356 .05 −.95 .96

Professional development 1 291 .88 −.46 .10

Program development 2 310 .53 −.63 .96

Student attitudes 1 1026 .71 −.75 .99

Teacher efficacy 2 218 .10 −.84 .89

Teamwork and cooperation 1 749 .22 −.93 .97

Unity of purpose 2 118 .48 −.67 .95

*p < .05, **p < .01
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11.4 Conclusion

This study which collected data from 51 studies including a total sample of 66,391
subjects examined the effect of school culture on student achievement, and the
findings indicate that there is a positive relationship between school culture and
student achievement. The impact value of school culture on student achievement
was found to be .49. This result shows that school culture has a medium level effect
on student achievement. According to the results of the moderator analysis, data
collection tools and the year of the studies are moderators for the positive effect of
school culture on student achievement.

The results of the moderator analysis also showed that the type of the publica-
tion, the sample group, school subject or assessment type, the country that the
research took place in and the dimensions of school culture are not moderators for
the positive effect of school culture on student achievement.

The result of this study is compatible with the studies found in the related
literature (Brown 2005; Cunningham 2003; Fraley 2007; Gruenert 2005; Swindler
2009) which indicate that there is a correlation between the school culture and
student achievement. In his meta-analysis study on the mediated effects of principal
leadership on student achievement, Bulris (2009) examined the effect size of school
culture on student achievement. He included 30 studies and 3,378 schools in his
study and found that there is a strong moderate effect between school culture and
student achievement in K-12 schools in the United States (r = .349) and that school
culture is a significant mediating variable between principal leadership and student
achievement. The findings of this study support the findings of Bulris as well.
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Chapter 12
The Effect of School Climate
on Student Achievement

Sabiha Dulay and Engin Karadağ

12.1 Introduction

When an organization is considered as a habitat, the provision of a positive climate
is important for both the individuals and the organizations in terms of having good
relationships within the organization and the survival of the organization in a
healthy way. Many different definitions of climate were proposed since the first
appearance of the concept, and it can be seen that there is no clear agreement about
its definition. In the most general sense, organization climate is defined as the
personality of an organization (Aydın 1986; Çelik 2012; Halpin and Croft 1962;
Halpin 1966; Hoy and Miskel 2011). Hoy and Miskel (2011) have extended this
definition and included it in the attributes describing the environment inside the
organization, distinguishing an organization from another and affecting the
behaviors of each member. The connection between climate and educational
institutions started to be studied as late as the 1950s, and the basics of the concept
of school climate have been founded by Halpin and Croft (1962). The interest
towards school climate increased subsequently, and researchers started to focus on
examining the climate within the school and classroom. However, it was observed
that the consensus problem experienced in the conceptualization of organizational
climate was also valid for the definition of school climate. Hoy and Miskel (2011)
have adapted their definition of organizational climate, and they have defined
school climate as a number of characteristics that separate schools from each other
and that affect the behavior of each member of the school. According to Talbert
(2002), school climate expresses the sum of the values, cultures, health and safety
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practices and work and organizational structures that allow the school to fulfill its
function and to respond in certain manners.

School climate, which can be described as the psychosocial effect of organiza-
tional environment on the students and adults inside the school, includes the
school’s norms, goals, targets, values, relations, organizational structure and
learning-teaching methods (Cohen and Geier 2010). In this context, school climate
is formed by different parts of the school, such as the physical environment that
provides an intimate and positive learning, the social environment that encourages
positive communication and interaction among shareholders, the emotional envi-
ronment that creates a sense of belonging especially among students and the aca-
demic environment that develops a learning system encouraging everyone towards
achievement (Tableman 2004). At the same time, school climate can also be defined
as the atmosphere created by social relations, values, attitudes and feelings shared
by the actors of the school. Based on all these conceptualizations about school
climate, it is possible to conclude that climate expresses the environment or per-
sonality of the school, and it is associated with the behaviors of the teachers,
students and other members and stockholders of the educational institutions.
Studies have revealed that climate is associated with various outcomes for students,
teachers and schools. In this context, climate is associated with the following
concepts and issues: organizational performance (Litwin 1968), morale (Alsop
1984), job satisfaction (Beckley 2012; Williams 2009), general behavior problems
(Wang et al. 2010), a sense of belonging to the school (Waters et al. 2009),
motivation (Cheema and Kitsantas 2014) and school attendance (Brookmeyer et al.
2006; Voight et al. 2011). In this regard, school climate, which is seen as the spirit
and heart of the school, is perceived as an important factor for student outcomes and
overall performance of the students (Hoy et al. 1991).

School climate is arguably an important component of successful and effective
schools (Koth et al. 2008). In this context, the formation of a positive school climate
is one of the basic requirements for the realization of effective learning. A positive
school climate provides an environment where students feel themselves valuable; at
the same time, it allows students to increase their academic achievement. In par-
ticular, there are numerous studies revealing that there is a positive relationship
between school climate and student achievement (Agnew 1981; Allen 2015;
Anderson 1982; Bear et al. 2014; Carwell 2012; Davis 2010; Hough and Schmitt
2011; Williams et al. 2008). Johnson and Stevens (2006) have examined the
relationship between school climate in terms of teachers’ perceptions and
achievement and concluded that teachers with a positive school climate perception
increase student achievement. In this regard, school climate in terms of students and
teachers should be considered as an important factor for improving student
achievement. A safe and supportive school environment in which students develop
positive relations, get respected, and are genuinely engaged with their work, affects
achievement (Tschannen-Moran and Barr 2004). Similarly, it is argued that school
climate is a predictor of important organizational outcomes, such as academic
achievement, school achievement, violence prevention, healthy development of
students and teacher turnover (Cohen et al. 2009). It is, therefore, important to
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examine the concept of climate and its relation with the lives of schools and
individuals, with establishing a positive atmosphere and with academic
achievement.

This study investigates the effect of self-concept on student achievement. In
addition, the factors that are hypothesized to affect the average effect size obtained
in the study were set as moderators. These are the following: (i) the publication year
of research, (ii) the publication type of research, (iii) the country (culture) where
the research was carried out, (iv) the course in which the achievement was measured
and (v) the school level. All these variables, along with the results of previous
research results, were used to test the following hypotheses of this study:

H1 Climate has a positive effect on student achievement.
H2 School subject or assessment type is a moderator for the positive effect of
climate on student achievement.
H3 Country (culture) in which the study was conducted is a moderator for the
positive effect of climate on student achievement.
H4 Publication year of research is a moderator for the positive effect of climate on
student achievement.
H5 Publication type of research is a moderator for the positive effect of climate on
student achievement.
H6 School grade (level) is a moderator for the positive effect of climate on student
achievement.

12.2 Method

12.2.1 Study Design

In this study, the effect of climate on student achievement was tested with a
meta-analysis design.

12.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms climate and student achievement/
student success included in the titles of the studies were used to screen the research
studies. The deadline for the research studies included in the research was identified
as January 2016. Doctoral dissertations and peer-reviewed journals were included
in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (237 research studies)
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was established; it included all studies with climate and student achievement/suc-
cess in their titles. The abstracts of these studies were reviewed, and 90 research
studies were found to be appropriate to include in the study. The results of the
examination found that 90 of the research studies in the pool were appropriate, and
147 were not found to be appropriate. The descriptive statistics of the 90 research
studies included in the analysis are presented in Table 12.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation climate and student achievement/
success.

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on climate.

12.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information

Table 12.1 Characteristics of the studies included in the meta-analysis

Options 1 2 3 4 5 Total

Publication year Before 1995 1996–2000 2001–2005 2006–2010 2011–2015 –

n 14 11 15 11 39 90

% 15.5 12.2 16.7 12.2 43.3 100

Publication type Dissertations Articles

n 74 16 90

% 82.2 17.3 100
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• Publication types and years of researches
• School subject or assessment type
• Methodological information
• Quantitative values.

12.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study (Borenstein
et al. 2009). Pearson’s correlation coefficient (r) was determined to be the effect size in
this study. Because the correlation coefficient has a value between +1 and −1, the
r value calculatedwas evaluated by converting this value into the value as it appears in
the z table (Hedges and Olkin 1985). Provided that more than one correlation value is
given between the same structure categories in correlational meta-analysis studies,
two different approaches are used in the determination of the one to be used in the
meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008). For this study, (i) first,
if the correlations were independent, all the related correlations were included in the
analysis and were considered to be independent studies, and (ii) if there were
dependent correlations, then the highest correlation value was accepted. A random
effect model was used for the meta-analysis processes in this study. The
Comprehensive Meta-Analysis program was used in the meta-analysis process.

12.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the publication years of researches as a moderator in
regards to the relationship between climate and student achievement. The second is
the publication type of researches. The rest are the country (culture) in which the
study conducted school subject/assessment type and school grade.

12.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 12.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 12.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
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side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 90
data subjected to meta-analysis.

Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 12.2. As is seen in Table 12.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

Fig. 12.1 Effect size funnel for publication bias

Table 12.2 Duval and Tweedie’s trim and fill test results

Excluded
studies

Point
estimate

CI (confidence interval) Q

Lower
limit

Upper
limit

Observed
values

0,41 0,40 0,41 12385.5*

Corrected
values

0 0,41 0,40 0,41 12385.5*

*p < .01
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12.3 Findings

The results of the meta-analysis about the relationship between climate and student
achievement are displayed in Table 12.3. The findings supported hypothesis H1 which
formulated that there is a positive relationship between climate and student achievement.
The effect size of climate on student achievement was calculated as .38 which showed
that climate had a medium level effect (see Cohen 1988) on student achievement.

The first moderator analysis supported hypothesis H2 which stated that the
course in which the achievement was measured plays a moderator role in the effect
of climate on student achievement. According to the moderator analysis, it was
found that climate had a significant low level effect on reading skill [r = .30] and a
medium level effect on cumulative grade average [r = .33], mathematics [r = .36],
English [r = .57], science [r = .58] and social sciences [r = .58]. The effect size
differences of the climate among the various courses in which the achievement has
been measured were found to be statistically significant (Qb = 15.21, p < .05).

The findings did not support hypothesis H3 which formulated that the country
(culture)where the researchwas carried out plays amoderator role in the effect of climate
on student achievement. Although the effect size differences according to the culture
type (country) of the research were not found to be significant (Qb = .26, p > .05), the
effect of climate on student achievement was at a medium level both in horizontal
individualistic cultures [r = .38] and in vertical-collectivist countries [r = .52].

The findings of this study supported hypothesis H4 hypothesis which formulated
that the publication year of the research plays a moderator role in the effect of
climate on student achievement. As a result of the moderator analysis, the effect size
differences between the publication years of the studies examined were found to be
statistically significant (Qb = 45.17, p < .05). In particular, in the studies published
before 1995 (r = .16) the effect of climate on student achievement was at a low
level, whereas in the studies published between in the years 2001–2005 [r = .57],
2006–2010 [r = .45] and 2011–2015 [r = .46] this effect was at a medium level.

The findings did not support hypothesis H5 hypothesis which formulated that the
publication type of the research plays a moderator role in the effect of climate on
student achievement. According to the moderator analysis, the effect size difference
of the publication types was not found to be statistically significant (Qb = 2.87,
p > .05). The effect of climate on student achievement was at a medium level both
in the articles [r = .48] and in dissertations [r = .36].

The findings of the moderator analysis did not support hypothesis H6 which
formulated that the school grade (level) plays a moderator role in the effect of
climate on student achievement. Although the effect size differences between the
levels of education were not found to be statistically significant (Qb = 2.20,
p > .05), the effect of climate on student achievement is statistically significant for
all education levels except for the university [r = .29]. In particular, the effect of
climate on student achievement is at a medium level for primary school [r = .40],
secondary school [r = .36], high school [r = .35] and for mixed groups where
students from different levels are together [r = .52].
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12.4 Conclusion

This meta-analysis, which aimed to determine the effect size of climate on student
achievement, included 90 studies. In this study, the moderator variables were the
publication year and publication type of the research, the country (culture) where
the research was carried out, the course in which the achievement was measured
and the level of education. The meta-analysis results of the study showed that

Table 12.3 Findings of the correlations between climate and student achievement: results of the
meta-analysis

Variable k N r CI (confidence
interval)

Q Qb

Lower
limit

upper
limit

Climate 90 148.504 .38.8* .33 .43.9 12385.15*

Moderator [course] 15.21*
GPA 42 42.981 .33* .25 .41

Mathematic 23 63.299 .36* .25 .46

English 10 12.431 .57* .43 .68

Reading ability 9 22.127 .30* .12 .47

Social sciences 3 3.833 .61* .36 .78

Science 3 3.833 .58* .32 .76

Moderator [country] 0.26
Horizontal
individualistic

1 55 .52 −.06 .83

Vertical-
collectivist

89 148.499 .38* .33 .43

Moderator [publication year]
Before 1995 14 13.720 .16** .02 .30 45.17*
1996–2000 11 13.267 .04 −.12 20

2001–2005 15 5.465 .57* .47 .66

2006–2010 11 24.688 .45* .31 .57

2011–2015 39 91.364 .45* .37 .51

Moderator [Publication Type] 2.87
Dissertation
Article

16 50.874 .48 .36 .59

74 97.630 .36 .30 .42

Moderator [school grade] 2.20
Elementary 42 9.772 .40* .32 .47

Secondary 25 12.447 .36* .25 .46

High 15 12.622 .35* .21 .48

Mixed 5 3.356 .52* .29 .69

University 3 4 .29 −.05 .58

*p < .01, **p < .05
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climate had a medium level positive effect on student achievement. This finding
supports the argument in the literature that the climate is associated with student
achievement (Agnew 1981; Allen 2015; Anderson 1982; Bear et al. 2014; Carwell
2012; Cohen et al. 2009; Davis 2010; Hough and Schmitt 2011; Goddard et al.
2000; Tschannen-Moran and Barr 2004; Williams et al. 1992).

The findings of the moderator analysis in terms of the course in which the
achievement was measured showed that the effect size differences among courses
were statistically significant. In particular, it was found that climate had a significant
low level effect on reading skill [r = .30] and a medium level effect on cumulative
grade average [r = .33], mathematics [r = .36], English [r = .57], science [r = .58]
and social sciences [r = .58]. This finding is supported by similar studies which
examine the relationship between climate and the academic achievement of the
students. In this regard, it is argued that climate is positively associated with reading
skill (Allen 2015; Fleenor 2015; Smallwood 2014; Demery 2000), cumulative
grade average (Carter 2015; Hopson et al. 2014; Vaux 2015), mathematics (Bear
et al. 2014; Carwell 2012; Demery 2000), English (Bear et al. 2014; Bergren 2014),
science (Spence 2003) and social sciences (Bergren 2014; Spence 2003).

The effect size difference of country (culture) type was not statistically signifi-
cant. On the one hand, the effect of climate on student achievement was at a
medium level in horizontal individualistic cultures [r = .38]. On the other hand, this
effect is not statistically significant in vertical-collectivist countries [r = .52]. The
review of the studies included in the meta-analysis showed that only one study
(Dincer et al. 2012) was conducted in a vertical-collectivist culture, and the high
number of studies conducted in horizontal-individualistic cultures was striking.

Regarding the publication year and publication type, the difference in the effect
size of climate on student achievement is statistically significant for the publication
year, while this effect size is not significant in terms of the publication type. It was
found that the effect of climate on student achievement was at a low level for the
studies published before 1995 [r = .16], whereas the effect of climate on student
achievement was at a medium level for the studies published in the years 2001–2005
[r = .57], 2006–2010 [r = .45] and 2011–2015 [r = .46]. It can be seen that this
effect rapidly increased between 2001 and 2005, whereas it remained similar in the
subsequent years. In the light of the above findings, it is possible to conclude that the
number of studies about climate increased after 1995. In this context, the concept of
organizational climate, including its application in the school environment, became
the focus of many studies in the literature since the beginning of the 20th century
(Bergren 2014). The review of the effect sizes according to publication type showed
that the effect of climate on student achievement did not change in the articles and
dissertations; there was a medium level effect in both types.

Finally, the moderator analysis of the education levels showed that the effect size
differences among the various education levels were not statistically significant.
Despite this result, the effect of climate on student achievement was significant for
all education levels except university. The highest effect was observed in the mixed
group in which students from different levels are mixed together, whereas the
lowest effect was in high school.
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The results about the effect of climate on student achievement are reviewed as a
whole and summarized as below:

• Climate has a medium level positive effect size [r = 38.8] on student
achievement.

• Regarding the moderator variables, the country (culture) where the research was
carried out, the school grade, and the publication type do not play a moderator
role in the effect size of climate on student achievement, whereas the course in
which the achievement was measured and the publication year play a moderator
role in the effect size of climate on student achievement.

Based on the results obtained from this study, it is concluded that school climate,
which is an important factor in creating a heathy and positive atmosphere in schools
and in ensuring the effectiveness of interpersonal relations, affects the academic
achievement of students positively. In other words, school climate appears as one of
the basic factors that are crucial for predicting and increasing student achievement.
Accordingly, this meta-analysis study is important in terms of revealing that the
studies focusing on the relationship between climate and student achievement
should be deeply examined. In order to examine the effect of climate on academic
achievement, further qualitative and comparative meta-analysis studies should be
conducted.
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Chapter 13
The Effect of Collective Teacher Efficacy
on Student Achievement

Nazım Çoğaltay and Engin Karadağ

13.1 Introduction

The self-efficacy concept was firstly mentioned in the studies of Rotter (1966) and
Bandura (1977) in the context of social cognitive theory. According to social
cognitive theory, human behaviors are shaped under the influence of internal fac-
tors, such as beliefs, emotions and expectations, and the self-efficacy belief is one of
these factors (Bandura 1977). In this regards, a teacher’s self-efficacy is a concept
reflecting his or her beliefs regarding his or her competence and whether (s)he can
effectively facilitate the learning of students (Bandura 1997; Tschannen-Moran
et al. 1998; Tschannen-Moran and Barr 2004). Teacher self-efficacy can be defined
as a variable that influences educational activities, revealing professional differences
among teachers (Gibson and Dembo 1984). The self-efficacy perceptions of
teachers are linked to four sources (Tschannen-Moran et al. 1998): i) Mastery
Experiences: This factor is related to how skills and behaviors that were previously
learned affect educational situations. Since teachers can see their strengths and
weaknesses only through practice, mastery experience is an important source of
self-efficacy. ii) Emotional and Physiological Cues: Teachers’ behaviors are closely
related to how they feel spiritually and physically. The physiological responses of
the people (increase in heart rate, sweating palms, shallow breathing and chills) in
the face of a situation give clues of their beliefs about their own capacity. Teachers
will be more successful when they learn how to give more consistent responses
when faced with stressful situations or how to reduce their anxiety levels. For this
reason, having different working experiences and facing various professional
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situations before entering the teaching profession may increase the future
self-efficacy beliefs of teacher candidates. iii) Vicarious Experiences: Teacher
candidates start to build their mastery through pre-service experiences (internship,
in-service training) and by observing professional practices. These observations
provide an indirect experience to the individual and assist to the formation of
educator identity. iv) Social Persuasion: The encouragement, advice, or counsel that
individuals receive about their achievements (whether they will be able to achieve
success or not) affect their self-efficacy beliefs. In this regard, the feed-back
received from managers, inspectors and peers and the encouragement and support
from school may enhance teachers’ self-efficacy.

Teacher self-efficacy is the subject of studies for many years and there were
many attempts to examine its relations with other school-related variables. In
addition, the literature, apart from showing that self-efficacy belief is an important
variable, it also highlighted that self-efficacy beliefs determine the attitude and
behaviors of the teachers in the classroom (Bandura 1997; Dembo and Gibson
1985; Riggs and Enochs 1990; Ross 1992; Tschannen-Moran and Hoy 2001;
Wolfolk and Hoy 1990). Researche has showed that teachers with high self-efficacy
perceptions are more motivated and diligent in their work, they work in an orga-
nized manner, they are more successful in interpersonal relations, they spend more
time with their students, they help students with learning difficulties more and they
make a better contribution to students’ achievement (Gibson and Dembo 1984;
Tschannen-Moran et al. 1998; Tschannen-Moran and Barr 2004).

Collective efficacy is a concept founded by Bandura (1993, 1997) interpreting
self-efficacy on a group basis. Collective efficacy is the joint belief regarding the
sum of the abilities of a group for organizing and executing the action plans
required to achieve certain gains (Bandura 1997). This type of efficacy appears at
group level, it reflects the belief of the group about its own power that allows the
realization of common goals and it is a predictor of group performance (Bandura
1993, 1997). Collective teacher efficacy is a characteristic belonging to the whole
school and it is part of the school culture (Schechter and Tschannen-Moran 2006).
According to Bandura (1997), academic improvement is not only related to the sum
of individual contributions but it can also be achieved through factors such as the
collaborative work of teachers and their beliefs about the school’s ability to achieve
success. The literature has showed that there is a strong relationship between col-
lective teacher efficacy and student achievement (Alinder 1994; Bandura 1993;
Goddard 2001; Tschannen-Moran and Barr 2004). This raises the question of
whether collective teacher efficacy plays a role in shaping in-school activities, such
as class management, student motivation and teaching methods.

In this study, the effect of collective teacher efficacy on student achievement was
investigated. In addition, the factors that are thought to affect the average effect size
obtained in the study were set as moderators. These are the following: (i) the
publication year of the research, (ii) the publication type of the research, (iii) the
scale used to measure collective teacher efficacy and (iv) the level of education. All
these variables, along with the results of previous research results, were used to test
the following hypotheses of this study:
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H1 Collective teacher efficacy has a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of collective teacher
efficacy on student achievement.
H3 School level is a moderator for the positive effect of collective teacher efficacy
on student achievement.
H4 The tool of data collection is a moderator for the positive effect of collective
teacher efficacy on student achievement.
H5 The year of the studies is a moderator for the positive effect of collective teacher
efficacy on student achievement.

13.2 Method

13.2.1 Study Design

In this study, the effect of collective teacher efficacy on student achievement was
tested with a meta-analysis design.

13.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms collective teacher efficacy and student
achievement/student success included in the titles of the studies were used to screen
the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (48 research studies)
was established; it included all studies with collective teacher efficacy and student
achievement/success in their titles. The abstracts of these studies were reviewed,
and all were found to be appropriate to include in the study. In the second stage, all
research studies in the pool were examined in detail. The results of the examination
found that 35 of the research studies in the pool were appropriate, and 13 were not
found to be suitable. The descriptive statistics of the 35 research studies included in
the analysis are presented in Table 13.1.
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The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation school culture and student achievement/
success

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on collective teacher efficacy

13.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• Sample group
• Type of publication,
• The years of the studies
• Data collection tool(s)
• Quantitative values

Table 13.1 Characteristics of the studies included in the meta-analysis

Options 1 2 3 Total

Type of publication Thesis Article –

24 11 35

65.57 34.43 100

The years of the studies 2000–2015 2006–2011 2011–2016

9 16 10 35

25.71 45.71 28.57 100
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13.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the average correlation value was
accepted. Accordingly, for each study, a mean correlation was determined by
finding the average of all reported correlations between CTE and achievement
(reading, math, writing, social studies). For example, if one researcher measured
math, reading, and writing achievement for third, fourth, and fifth grades, so for
each subject area, the average of the three correlations for CTE and achievement
was reported as one correlation. A random effect model was used for the
meta-analysis processes in this study. The Comprehensive Meta-Analysis program
was used in the meta-analysis process.

13.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between collective teacher efficacy and student achievement. The
second is the tools of data collection which was thought to have a role on the
average impact of school culture on student achievement. The rest are the school
level, and years of the studies.

13.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 13.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 13.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
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side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 35
data subjected to meta-analysis.

Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 13.2. As is seen in Table 13.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.
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Fig. 13.1 Effect size funnel for publication bias

Table 13.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values .52* .45 .59 130.34

Corrected values 0 .52* .45 .59 130.34
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13.3 Findings

Table 13.3 presents the results of the meta-analysis regarding the relationship
between collective teacher efficacy and student achievement. The findings support
hypothesis H1 which states that there is a positive relationship between collective
teacher efficacy and student achievement. The effect size of collective teacher
efficacy on student achievement is calculated as .52. This value shows that teacher
efficacy has a high level of effect on student achievement (see Cohen 1988). In
addition, Table 13.3 presents the meta-analysis results regarding the effect size of
teacher efficacy in different courses. Accordingly, the level of effect of collective
teacher efficacy on student achievement is calculated as .54, .61, .61 and .50 for
mathematics, reading, writing and English courses respectively. The effect sizes are
at a high level in all the courses examined.

Findings did not support hypotheses H2, H3, H4 and H5 regarding the variables
of education level, publication year, publication type and scale type (tool of data
collections) which were hypothesized to be moderators in the relationship between

Table 13.3 Findings of the correlations between collective teacher efficacy and student
achievement: results of meta-analysis

Variables k N r CI (confidence interval) Q Qb

Lower limit Upper limit

Average 35 2087 .52* .45 .59 130.34*

Math 25 1285 .54* .45 .61 88.62*

Reading 18 833 .61* .53 .68 40.91*

Writing 10 438 .61* .50 .70 20.91**

English 7 290 .50* .34 .63 14.25**

Moderator [publication type] 0.1

Article 11 982 .52* .39 .62

Dissertation 24 1105 .52* .43 .60

Moderator [year of publication]
2000–2005 9 641 .55* .42 .66 1.39

2006–2010 16 860 .54* .44 .63

2011–2016 10 586 .45* .31 .58

Moderator [scale]
CE-Long 8 349 .50* .32 .65 1.09

CE-Short 20 1288 .55* .46 .63

Other 7 450 .46* .28 .60

Moderator [level of education]
Elementary 19 1120 .50* .40 .60 1.55

High 10 468 .59* .45 .70

Middle 2 115 .44* .10 .70

Other 4 384 49* .27 .66

*p < .01, **p < .05
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collective teacher efficacy and student achievement. The moderator analysis showed
that there are no statistically significant differences in the effect sizes of the pub-
lication years examined (Qb = 0.1, p > .05), of the two publication types
(Qb = 1.39, p > .05), of the various scale types (Qb = 1.09, p > .05) and of the
different educational levels (Qb = 1.55, p > .05).

13.4 Conclusion

The findings obtained in this meta-analysis showed that collective teacher efficacy
has a high level positive effect on student achievement. The findings showed that
the joint competency belief level of the teachers working in the same school is a
good predictor of this school’s student achievement. Collective teacher efficacy,
which describes the joint beliefs of the teachers working in the same school about
the sum of their competencies for planning and executing educational activities to
achieve certain goals (Bandura 1993, 1997; Gibson and Dembo 1984;
Tschannen-Moran et al. 1998), affects teachers’ attitude and behaviors towards the
training of students, the management of classes and students’ motivation (Goddard
et al. 2000). Teachers from schools with higher belief levels set more challenging
and long-term goals, they are not easily discouraged and they make more efforts,
they do not avoid responsibilities and they do not consider demographic variables,
such as socio-economic status or race, as reasons of failure (Acun 2014; Alinder
1994; Goddard 2001; Bandura 1993; Schechter and Tschannen-Moran 2006;
Tschannen-Moran and Barr 2004). They believe that they can carry student
achievement to a higher level through these attitudes and behaviors in school. The
findings of our study support the literature’s theoretical suggestions about collective
teacher efficacy. According to the findings of the meta-analysis, the previously
mentioned effect is high for all disciplines (such as reading, writing and maths),
which shows that collective teacher efficacy is strongly associated with academic
achievement. The role of teachers is crucial in enhancing student achievement, and
it is possible to say that collective teacher efficacy beliefs in the school shape and
influence student achievement to a large extent. It should be kept in mind, however,
that according to social cognitive theory it is not only the beliefs that affect the
behaviors and the environment but also the vice versa. This study analyzes the
effect of collective teacher efficacy, which in some way arises within the school, on
academic achievement but it does not show how this belief about teacher efficacy
has emerged. Such a question can only be answered through qualitative studies that
will be conducted in the schools having or lacking strong collective efficacy beliefs.

The result of the analysis performed in terms of publication year, publication
type, scale and education level, which were thought to be moderator in the rela-
tionship between collective teacher efficacy and student achievement, did not show
any moderator effect of these variables. The effect size of these variables is also
positive and high. This finding shows that collective teacher efficacy researches
reported similar effects, even though they have used different scales, they have been
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conducted in different years and at different education levels. In the light of the
meta-analysis findings, the following suggestions were submitted:

• The schools who want to improve student achievement should determine col-
lective efficacy perception level of their teachers. Considering that this level is
an important predictor of student achievement, all schools should make efforts
the increase this efficacy level.

• Since quantitative studies measure only the level of collective teacher efficacy in
school, qualitative studies should be conducted to determine descriptive and
predictive variables of this efficacy belief.

• The majority of the researches included in the meta-analysis were conducted in
the schools of USA, which has not allowed to make an analysis in terms of
culture variable. Considering this fact, studies revealing the relationship between
collective teacher efficacy and student achievement should be conducted in
different countries.

• Similar meta-analysis study, examining the relations of collective teacher effi-
cacy with other school variables (culture, climate, loyalty, school leadership,
etc.) should be conducted.
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Chapter 14
The Effect of Expectation on Student
Achievement

Şahin Danişman

14.1 Introduction

The school environment is a community in which human interaction which
included people’s beliefs, perceptions and expectations takes place. The members
of schools, which include the administrators, teachers and students, have a set of
common goals, values, desires or norms regarding achievement, and this set can be
called ‘academic press’ (Shouse 1996). It is argued that academic press includes all
these affective elements as well as school practices, policies, norms and expecta-
tions (Lee Smith et al. 1999). Lee et al. (1999) see teachers’ expectations as one of
the most important school factors which can influence students’ academic
achievement. Within the academic press, teachers and administrators have high
expectations for the achievement of students (Lee and Smith 1996). This chapter
focuses on the expectation dimension of academic press, enlarging it to include the
expectations of teachers, parents and students. These affective constructs have an
effect on individuals in that individuals adjust their behaviors, either consciously or
not, to match the stereotypical images originating from other people’s expectations
(Al-Fadhli and Singh 2006). Expectations are defined as the estimation of the
potentiality of attaining a goal (Wilson and Wilson 1992).

Drawing attention to the threat of low expectations, Lee and Smith (1999) assert
that the level of teachers’ expectations is “a brick” for the academic goals of schools
and students. Apart from positive expectations, there is also the self-fulfilling
prophecy phenomenon which is also called as the Pygmalion effect and is related to
the behavioral confirmation of false beliefs (Merton 1948). The self-fulfilling pro-
phecy occurs in three connected events (Darley and Fazio 1980; Jones 1986; Jussim
1986). Firstly, the perceiver holds a false belief about a target. Secondly, the
perceiver treats the target in a way matching the false belief. Thirdly, the target
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responds to this treatment in a way that validates the false belief. Self-fulfilling
prophesies is a common phenomenon in education settings, and they are a major
area of research for educational psychologists. Jussim (1986) lists three sequential
stages in an educational environment as follows: (i) teachers develop expectations,
(ii) teachers treat students differently depending on their expectations and (iii)
students react to this treatment in expectancy-confirming ways (see Fig. 14.1).

A research by Rosenthal and Jacobson (1968) hypothesized and verified that
some students may perform more poorly at schools than their peers as a result of
their teachers’ low expectations about them. Similarly, Parsley and Corcoran (2003)
concluded that teachers’ behaviors might affect the self-perceptions of students who
might see themselves as potential achievers or the other way around as “at-risk
failures.” Additional studies in the literature support the argument that teachers’
expectations may have a major influence on student achievement (Alvidrez and
Weinstein 1999; Good and Brophy 2000; Kuklinski and Weinstein 2000; Madon
et al. 1997; Weinstein and McKown 1998).

Another dimension of expectations is related to parents. Parental expectations
are various beliefs, assumptions and aspirations regarding students’ relationship
with the factors that contribute to children’s achievement, such as faculty or cur-
riculum (Adeniji-Neill 2008). Parental expectations is arguably an important pre-
dictor of student achievement (Aldous 2006; Davis-Kean 2005; Jeynes 2007;
Patrikakou 1997; Wu and Qi 2006), since the beliefs of parents motivate them to
support their children towards achievement (Carden 2005). Furthermore, parental
expectations about their children attending a university may be more influential for
students than teachers’ expectations (Ma 2001). There are a number of parameters

Fig. 14.1 Self-fulfilling prophecies

228 Ş. Danişman



affecting parents’ expectations about their children such as societal factors (Hill
2001; Weeks 2008), the education level (Seyfried and Chung 2003; Wood et al.
2010), income (Diamond and Gomez 2004; Grinstein-Weiss et al. 2009; Wood
et al. 2010), the child’s gender (Hill 2001; Graves 2010; Wood et al. 2010), and the
achievement of the child (Englund 2004). Parental expectations are different from
parental involvement in that they refer to parents’ beliefs while parental involve-
ment focuses on the actual behaviors (Englund et al. 2004).

The third dimension of expectations belongs to the students themselves.
Self-expectations and beliefs of students are likely to be based on their prior
achievements and experience and on the aspirations of parents and teachers
(Rubie-Davies et al. 2010). Students’ self-expectations may be twofold including
their expectations about the level of education that they will attain (Eccles 1983)
and their expectations about the grades they will get in specific courses (Maskey
2012). The literature on students’ academic expectations has argued that these
expectations influence students’ achievement levels (Lucio et al. 2011; Sanders
et al. 2001). Furthermore, parental expectations may have an effect on students’
academic expectations (Patrikakou 1997). Accordingly, the expectancy-value the-
ory of achievement motivation developed by Wigfield and Eccles (2002) asserts
that students’ expectations are influenced by students’ social context, such as, for
example, parents, teachers, peers, neighborhood or community and earlier academic
achievement. This theory also suggests that there are causal relationships between
social context and students’ self-expectations on the one hand and academic
achievement on the other hand (Zhang et al. 2011). Similarly, many studies in the
literature suggest the existence of a reciprocal relationship between students’
achievement and expectations (Bui 2007; Eccles and Wigfield 2002; Sanders et al.
2001).

As it can be seen from the above, while teachers clearly hold expectations for
students, students will have self-expectations too and parents will also have certain
expectations for their children (Rubie-Davies et al. 2010). The examination of the
expectations held by teachers, parents and students suggests that academic
achievement is significantly influenced by these expectations. Taking into account
the fact that there are a number of studies on the relationship between expectation
and student achievement, this study aimed to test the following hypotheses bringing
together the results of previous research:

H1 Expectation has a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of expectation on student
achievement.
H3 Sample group is a moderator for the positive effect of expectation on student
achievement.
H4 School subject or assessment type is a moderator for the positive effect of
expectation on student achievement.
H5 Country is a moderator for the positive effect of expectation on student
achievement.
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H6 The year of the studies is a moderator for the positive effect of expectation on
student achievement.
H7 Source of expectation is a moderator for the positive effect of expectation on
student achievement.

14.2 Method

14.2.1 Study Design

In this study, the effect of expectation on student achievement was tested with a
meta-analysis design.

14.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms expectation/expectancy and achieve-
ment/success included in the titles of the studies were used to screen the research
studies. The start and end dates for the research studies included in the research
were identified as 2005 and February 2016. Doctoral dissertations and
peer-reviewed journals were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (1641 research
studies) was established; it included all studies with expectation/expectancy and
student achievement/success in their titles. The abstracts of these studies were
reviewed, and all were found to be appropriate to include in the study. In the second
stage, all research studies in the pool were examined in detail. The results of the
examination found that 67 research studies yielding 126 correlation coefficients
were appropriate, and 1574 were not found to be suitable. The descriptive statistics
of the 126 correlation coefficients obtained from 67 studies included in the analysis
are presented in Table 14.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation between expectation and student
achievement/success

Reasons for not including a research study in the meta-analysis:
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• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on expectation.

14.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research,
• Sample information,
• Type of publication,
• Sample group,
• School subject or assessment type,
• Country,
• The years of the studies,
• Source of expectation,
• Data collection tool(s),
• Quantitative values.

14.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the Correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
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accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

14.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Six moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to
the relationship between expectation and student achievement. The second is the
sample group which was thought to have a role on the average impact of expec-
tation on student achievement. The rest are the school subject/assessment type,
country, years of the studies, and source of expectation.

14.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 14.2. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 14.2. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies.

Fig. 14.2 Effect size funnel for publication bias
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Evidence for publication bias was observed for the 126 data included in the
meta-analysis study.

A publication bias was observed in the funnel plot, and the results of Duval and
Tweedie’s trim and fill test, which was applied to determine the effect size related to
partiality in the publications that was acquired with the meta-analysis using the
random effect model, are shown in. As seen in Table 14.2, there is a difference
between the observed effect size and the virtual effect size established to correct the
effect of the publication bias. The reason for the difference is the asymmetry of the
concentration on both sides of the center line and the studies plotted to the left of
and above the center line, skewing the symmetry.

14.3 Findings

Table 14.3 shows the results of the meta-analysis examining the relationship
between student achievement and expectation. The findings supported hypothesis
H1 which states that there is a positive relationship between student achievement
and expectation. The effect size of expectation on student achievement was cal-
culated to be .32. This value shows that expectation has a medium level effect (see
Cohen 1988) on student achievement.

The results of the moderator analysis confirmed hypothesis H2 regarding the
moderator role of publication type on the level of effect of expectation on student
achievement. The moderator analysis conducted through a random effects model
found that the level of effect of publication type on student achievement was
significant (Qb = 29.104, p < .05). Theses and dissertations have a low level of
effect [r = .23], while articles have a medium level effect [r = .40] on student
achievement. In other words, the effect from articles is higher than the effect from
theses/dissertations.

The findings did not provide support for hypothesis H3 which stated that the
sample group plays a moderator role on the level of effect that expectation has on
student achievement. Although the moderator analysis did not find a statistically
significant difference between the levels of effect of the various sample groups
(Qb = 10.119, p > .05), the level of effect of expectation on student achievement is
statistically significant and at a medium level for preschool, [r = .34], elementary
school [r = .34], middle school [r = .34], high school [r = .34] and mixed group
[r = .34], while it is significant and at a low level for university [r = .19].

Table 14.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values .32 .28 .35 4240.66244

Adjusted values 1 .32 .28 .35 4243.90285
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The moderator analysis also did not find support for hypothesis H4 asserting that
school subject is a moderator variable for the effect of expectation on student
achievement. There is no statistically significant difference in the level of effect of
the different school subjects (Qb = 1.329, p > .05). The level of effect of expec-
tation on student achievement is, however, statistically significant and at a medium
level for language [r = .34], mathematics [r = .32], other subjects [r = .31] and
general achievement [r = .29].

Table 14.3 Findings regarding the relationship between student achievement and expectation:
meta-analysis results

Variable k N r CI (confidence
interval)

Q Qb

Lower
limit

Upper
limit

Expectation 126 104,926 .32* .28 .35 424.662*
Moderator [Type of publication] 29.104*
Thesis and dissertation 62 28,971 .23* .18 .27

Article 64 75,955 .40* .36 .44

Moderator [Sample group] 10.119
Preschool 3 494 .34* .11 .54

Elementary school 28 17,858 .34* .27 .41

Middle school 25 41,514 .34* .27 .41

High school 23 31,346 .34* .26 .41

University 21 6031 .19* .09 .28

Mixed 26 7683 .34* .27 .41

Moderator [School subject/assessment type] 1.329
Language 39 22,471 .34* .28 .40

Mathematics 34 28,361 .32* .25 .38

Other 14 7529 .31* .20 .41

Mixed 39 46,565 .29* .23 .35

Moderator [Country] 5.832**
Vertical-collectivist 16 17,977 .43* .33 .52

Horizontal-individualist 110 86,949 .30* .26 .34

Moderator [Year of publication] 2.970
2005–2008 32 47,186 .36* .29 .42

2009–2012 46 17,103 .33* .27 .38

2013–2016 48 40,637 .28* .23 .34

Moderator [Source of expectation] 19.933*
Student 55 64,932 .34* .30 .39

Parent 42 30,585 .23* .17 .28

Teacher 28 9275 .40* .34 .46

Mixed 1 134 .31 −.07 .61

*p < .01, **p < .05
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The findings supported hypothesis H5 which formulated that country played a
moderator role in the effect expectation has on student achievement. The moderator
analysis showed that the difference between the level of effect of the countries
examined was statistically significant (Qb = 5.832, p < .05). In particular, it was
found that both the vertical-collectivist [r = .43] and the horizontal-individualist
[r = .30] countries had a low level effect on student achievement. The countries
with the highest level of effect were found to be the vertical-collectivist ones.

This research did not find support for hypothesis H6 which hypothesized that
publication year plays a moderator role in the effect of expectation on student
achievement. The moderator analysis did not reveal a statistically significant dif-
ference in the level of effect of the various publication years of the research studies
examined (Qb = 2.970, p > .05), suggesting that the strength of the relationship
between expectations and achievement is similar over the years. On the other hand,
it was found that publication year has a medium level effect on student achievement
with regard to publications dated between 2005 and 2008 [r = .36], between 2009
and 2012 [r = .33] and between 2013 and 2016 [r = .28].

Concerning the sources of expectation, it has been found that the average
weighted correlations for each source of expectation and achievement differed
significantly (Qb = 19.933, p < .05). Additionally, it was found that the effects of
student [r = .34] and teacher [r = .40] expectations on achievement were signifi-
cant and at a medium level, while the effect of parent [r = .23] expectations was
significant and at a low level. On the other hand, the effect of mixed [r = .31]
expectations formed by student, peer, or teacher expectations on student achieve-
ment was not significant. Hence, teacher expectations have the strongest and most
positive relation with student achievement.

14.4 Conclusion

A total of 67 research studies published between 2005 and 2016, with 104,926
participants, were included in this meta-analysis study aiming to examine the
magnitude of the effect size of expectation on student achievement. The type of
publication, sample group, school subject or assessment type, country, the year of
the studies, and the source of expectation were considered as moderator variables in
the study. The results of the meta-analysis showed that there is a medium level
positive effect of expectation on student achievement. Such a meta-analysis study
examining the aforementioned relationship has not been encountered before in the
literature, although there are some other studies investigating the different kinds of
expectations and concluding that these expectations had a significant effect on the
achievements of students. A meta-analysis study conducted by Fan and Chen
(2001) revealed that parents’ expectations, which constitute one dimension of
parent participation/involvement, have a medium level effect on students’
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achievement. This study suggests that parental expectations are positively corre-
lated with academic achievement. Other meta-analysis studies (Hill and Tyson
2009; Jeynes 2005, 2007) looking at the relationship between parental involvement
and student achievement have reached the same conclusion that parental expecta-
tions influence student achievement. On the other hand, Tavani and Losh (2003)
who studied the psychological variables related to academic achievement concluded
that student expectations strongly predicted their achievement and that students’
self-beliefs and academic attainment are strongly related. Sanders et al. (2001) and
Maskey (2012) have also found a relationship between achievement and student
expectations. Moreover, there are a number of studies showing the effects of teacher
expectations on students’ self-perceptions (Rubie-Davies 2006) and hence on stu-
dent achievement (Rubie-Davies 2007; Smith 1980; Weinstein 2002). Additionally,
these three kinds of expectations may influence each other as argued by certain
studies for the pairwise groupings (Englund et al. 2004; Zhang et al. 2011).

As different sources of expectations are listed in the literature, this study aimed
to test the effect of these different sources treating them as a moderator variable.
According to the moderator variable analysis, the source of expectations has been
found to play a moderator role in the effect of expectation on student achievement.
This result suggests that the effect sizes of the different sources of expectations
differ from each other. Moreover, according to the results of the moderator analysis,
teachers’ expectations have the highest effect size while parents’ expectations have
the smallest effect size. Similarly, there are studies (Muller 1998) in the literature
supporting the argument that teachers’ expectations are more influential on student
achievement than other kinds of expectations. Ma (2001) has suggested, however,
that parents’ expectations about their children have a greater effect on students than
the expectations of teachers or peers.

The type of publication has also been a moderator variable in the effect of
expectation on student achievement. The articles had higher effect sizes than the
theses/dissertations.

Regarding the countries in which the research studies examined were conducted,
the country variable has been found to play a moderator role in the effect of
expectation on student achievement. The sample groups chosen from vertical-col-
lectivist countries yielded higher levels of effect size than the sample grouped from
horizontal-individualist countries. This result may be interpreted in the same way
that the meta-analysis results of the effect of parent involvement on achievement
were interpreted in another chapter of this book. The dual categorization of
countries used in this research informs us that people in vertical-collectivist
countries focus on enhancing the cohesion and status of their in-groups, while
people in the horizontal-individualist countries tend to express their uniqueness and
self-reliance (Shavitt et al. 2011). Triandis and Gelfand (1998) also define vertical
collectivism as seeing the self as part of a collective, while horizontal individualism
is defined as seeing the self as fully autonomous. Although there is no meta-analysis
study in the literature focusing on this topic, there are some meta-analysis studies on
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the effect of teacher expectations and parental involvement (including parent ex-
pectations) on student achievement. These studies did not have a moderator variable
of country, but they included the variable of ethnicity and analyzed its effect. These
studies (Baron et al. 1985; Dusek and Joseph 1985; McKown and Weinstein 2008;
Tenenbaum and Ruck 2007) found statistical differences in the effect size of teacher
expectations on achievement according to ethnicity.

Regarding the variables of sample group, school subject and year of publication,
the moderator analysis showed that the level of effect of expectation on student
performance was not statistically significant for the various sub-categories of those
variables. The effect sizes of the sub-categories of sample group (education level)
were quite similar except for the university level, the effect size of which is lower
than the effect size of the other level. This suggests that the relationship between
expectation and achievement does not change throughout the school years until
university, but it changes after entering university. This may be the result of the
autonomy that the students have when they attend university. Arguably, the effect
of teachers’ expectations decreases as students move to the next school level; as
they become more autonomous they are less easily influenced by teachers’ per-
ceptions (Rubie-Davies et al. 2010). Furthermore, parental expectations also tend to
remain stable across the schooling years, which in turn influences students’ aca-
demic performance at later grades (Entwisle et al. 2005). The effect sizes of the
subgroups of school subject and publication year were also similar. The highest
effect sizes were observed in the language subgroup of school subject and in the
subgroup of the years between 2005 and 2008 with regard to publication year.

The results of this meta-analytic study are hard to interpret in that there is no
other meta-analysis study encountered in the literature on the relationship of general
expectation and student achievement. Given, however, that it is an important
psychological construct influencing student achievement as seen from the above
findings, expectation should be studied both in its general sense and in its
sub-components (the different sources of expectation). The findings concerning the
effect of expectation on student performance can be summarized as below:

• Expectation has a medium level positive effect on student achievement
[r = .32],

• Publication type, country, and source of expectation have been found to be
moderator variables for the relationship between the expectation and student
achievement, while the variables of sample group, school subject and publica-
tion year do not have a moderator role in this relationship.

In light of the findings of this study, it can be argued that expectations have a
remarkable effect on student performance, which is thought to be the main outcome
of education. Drawing attention to the different kinds of expectations, this
meta-analysis adds to the existing literature in that it reveals the need for further
in-depth studies examining the relationship between expectation and student
performance.
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Chapter 15
The Effect of Self-Esteem on Student
Achievement

Serdar Körük

15.1 Introduction

Self-esteem is defined as the set of positive or negative evaluations of individuals
about their own selves (Rosenberg 1965). Self and self-esteem constitute two dif-
ferent dimensions of personality. The self represents the cognitive part of the
personality, whereas self-esteem represents the affective and psychologic dimen-
sion. The personality traits of the individuals, their physical features, abilities, skills,
social relations, feelings and their ideas about their academic or professional per-
formance and the satisfaction they feel as a result of these ideas, are included in the
concept of self-esteem (Yılmaz 2000; İzgiç et al. 2001). A high level of perceived
satisfaction indicates that the individual has high self-esteem, whereas a low level
of satisfaction indicates low self-esteem. Özkan (1994) defined people with high
self-esteem as individuals who are successful in academic and professional areas,
who can handle stress, who can establish social and close relations and who have a
high level of vitality and enjoyment. At the same time, he defined people with low
self-esteem as individuals who have a low level of vitality and enjoyment, who are
not self-confident, who feel shame and feelings of worthlessness and who feel
inadequate in terms of successes and skills.

The formation of self-image in individuals starts in their babyhood and early
childhood periods through the verbal and non-verbal signals that they receive from
their parents who are the primary objects of connection (Demiriz and Öğretir 2007).
Towards the early childhood period, when the cognitive level is developed, the
baby starts to create his or her self-esteem by evaluating his or her physical
properties, abilities, strengths and weaknesses. Nine months old babies start to
realize that they are mentally different from each other, and they develop their
verbal self when they are eighteen months old. The progress of infants’ cognitive
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level develops their social relations and allows the babies to better perceive and
interpret the signals that they get from their surroundings (Atkinson et al. 1995;
Özdağ 1999). It is argued in the literature that fulfilling adequately the physical
needs of the babies in their first two years through the love, care and affection of
their mothers affects self-esteem positively creating the schema that the baby is
someone who is worth of attention and love (Erikson 1968). As the child grows
older, being appreciated and supported by his or her environment increases his or
her self-esteem, whereas a lack of support, negative evaluations, frequent com-
parison with other individuals and a lack of positive feedback may decrease his or
her self-esteem.

Various psychological theories have suggested different explanations for the
formation of self-esteem. According to the Adlerian Individual Psychology Theory,
self-esteem represents the shift from feelings of inferiority to a sense of superiority.
At the same time, it was emphasized that factors such as illnesses, family cir-
cumstances, family communication, birth order and inability in establishing social
relationships play an important role in the formation of self-esteem (Eşer 2005).
Erikson (1968) has divided the development of the individual into eight periods
(from birth till death), and he stated that each period includes a conflict between two
opposite charges that the individual should solve. According to Erikson’s
Psychosocial Development Theory, as the individuals solve these conflicts posi-
tively and as expected, their self-esteem increases. Sullivan (1953) has examined
the basis of self-esteem within the family relations and reported that the child’s
self-esteem is influence by the parents-child relations, the way parents treat the child
and the reward-punishment system that they employ. Rogers (1951) has argued that
self-esteem improves in an environment where individuals can express their feel-
ings and ideas comfortably, through the acceptance of other people and by being
respected and appreciated. According to Rogers, individuals who grow up in a
repudiative and rigid environment have low self-esteem because they did not have
the opportunity to express themselves. On the contrary, individuals who grow up in
flexible, comfortable and affirmative environments which allow self-expression will
have high self-esteem. Maslow explained the development of self-esteem through
his hierarchy of needs framework and pyramid. Self-actualization is placed at the
top of the pyramid and the steps towards this point increase self-esteem. In other
words, climbing from the bottom to the top of the pyramid affects the development
of self-esteem (Aktuğ 2006).

It is argued that there is a linear and reciprocal relationship between self-esteem
and academic performance (Kaya and Oğurlu 2015). The increase of self-esteem
increases academic achievement, and at the same time the increase of academic
achievement increases self-esteem (Baumeister et al. 2003). The practices which
aim to improve self-esteem they can also increase student achievement (Davies and
Brember 1999). Students who can establish a more rational cause and effect rela-
tionship about their achievements and failures can better adapt to their academic
life. Individuals with high self-esteem are more motivated to be successful in an
academic sense since they are able to shape their future goals and expectations
according to the abilities and interests they have. In sum, many studies in the
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literature have shown that self-esteem is an important factor in increasing academic
achievement. Among these are the following: studies examining the relationship
between self-esteem and overall school achievement (Midget et al. 2002; El-Anzi
2005; Wang 2012; Zuffiano et al. 2013), studies examining the relationship between
self-esteem and mathematics achievement (Ciarrochi et al. 2007; Bodkin-Andrews
et al. 2010), studies examining the relationship between self-esteem and science
achievement (Ciarrochi et al. 2007; Booth and Gerard 2011) and studies examining
the relationship between self-esteem and grammar achievement (Pepi et al. 2006;
Bodkin-Andrews et al. 2010).

In this study, the effect of the self-esteem on student achievement was investi-
gated. In addition, the factors that are thought to affect the average effect size
obtained in the study were set as moderators. These are the following: (i) the
publication year of the research, (ii) the country (culture) where the research was
carried out, (iii) the course in which the achievement was measured and (iv) the
level of education.

15.2 Method

15.2.1 Study Design

In this study, the effect of self-esteem on student achievement was tested with a
meta-analysis design.

15.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms self-esteem and student
achievement/student success included in the titles of the studies were used to screen
the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool 150 research studies
was established; it included all studies with self-esteem and student achievement/
success in their titles. The abstracts of these studies were reviewed, and all were
found to be appropriate to include in the study. In the second stage, all research
studies in the pool were examined in detail. The results of the examination found
that 46 of the research studies in the pool were appropriate, and 104 were not found
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to be suitable. The descriptive statistics of the 46 research studies included in the
analysis are presented in Table 15.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation school culture and student achievement/
success

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on self-esteem

15.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• Sample group
• School subject
• The years of the studies
• Data collection tool(s)
• Quantitative values

Table 15.1 Characteristics of the studies included in the meta-analysis

Variables 1 2 3 4 Total

Publication year 2000–2004 2005–2009 2010–2014 2015 and beyond

n 2 13 29 2 46

% 4 29 63 4 100

Publication type Articles

n 46 46

% 100 100
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15.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2014).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

15.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Four moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the the years of the study as a moderator in regards to the
relationship between self-esteem and student achievement. The second is the region
of the sample group which was thought to have a role on the average impact of
self-esteem on student achievement. The rest are the school subject and the grade of
students.

15.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 15.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 3.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 46
data subjected to meta-analysis.
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Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 15.2. As is seen in Table 15.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

15.3 Findings

The results of the meta-analysis about the relationship between self-esteem and
student achievement are displayed in Table 15.3. The findings supported hypoth-
esis H1 which formulated that there is a positive relationship between self-esteem
and student achievement. The effect size of self-esteem on student achievement was

-2,0 -1,5 -1,0 -0,5 0,0 0,5 1,0 1,5 2,0

0,00

0,05

0,10

0,15

0,20

St
an

da
rd

 E
rr

or

Fisher's Z

Funnel Plot of Standard Error by Fisher's Z

Fig. 15.1 Effect size funnel for publication bias

Table 15.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values 0,24 0,22 0,25 1002,6

Corrected values 0 0,24 0,22 0,25 1002,6
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calculated as .24 which showed that self- esteem has a medium level effect (see
Cohen 1988) on student achievement.

In the moderator analysis, the effect size differences among the publication years
of the studies were found to be statistically significant and hypothesis H2 is,
therefore, validated (Qb = 24.03, p < .05). In other words, the publication year of
the studies examined is moderator in the positive effect of self-esteem on student
achievement.

The findings did not support hypothesis H3 which stated that the culture where
the research was carried out plays a moderator role in the effect of self-esteem on
student achievement (Qb = 2.8, p > .05). In particular, the effect of self-esteem on
student achievement was found to be different in vertical-collectivist countries
(r = .28) and horizontal individualistic countries (r = .18).

The hypothesis H4 indicating that the course in which the achievement was
measured is moderator in the positive effect of self-esteem on student achievement
is validated (Qb = 10.9, p < .05). The effect of self-esteem on student achievement
was found to be as follows: grade point average/GPA (r = .25), grammar and
literature (r = .12), mathematic (r = .20), science (r = .20) and English (r = .16).

The hypothesis H5 indicating that the education level of the students whose
achievement was measured is a moderator in the positive effect of self-esteem on
student achievement is validated (Qb = 8.91, p < .05). The effect of self-esteem on
student achievement was found to be as follows: primary school (r = .57), sec-
ondary school (r = .19), high school (r = .23) and university (r = .16).

15.4 Conclusion

In this meta-analysis study, 46 studies were reviewed for determining the effect of
self-esteem on student achievement. The publication year of the studies examined,
the course in which the achievement was measured, the education level of the
students and the country (culture) where the research was carried out were taken as
moderator variables. As a result of the study it was found that that self-esteem has a
medium level positive effect on student achievement. This finding is in line with the
results from other studies and meta-analyses in the relevant literature (Wickline
2003; Schmidth and Padilla 2003; Stupnisky et al. 2007; Balkıs and Duru 2010;
Di Guinta et al. 2013; Soufi et al. 2014; Lackner 2015) which have similarly
revealed the association of self-esteem with student achievement.

In this study, it was found that the publication year of the studies included in the
meta-analysis is functioning as a moderator. The effect of self-esteem on student
achievement was found to be higher in the studies conducted between 2000 and
2004 and between 2010 and 2014. The effect of self-esteem on student achievement
is decreasing, however, after 2004. There are similar studies in the literature indi-
cating that this effect decreases as the publication year increases (Hansford and
Hattie 1982; Muller et al. 1988; Wickline 2003). Twenge and Campbell (2001)
have explained this fact as follows: although self-esteem gradually spreads
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throughout the student communities, the increase observed in academic achieve-
ment is not as high as the increase of self-esteem.

The cultures of the countries where the research was carried out were classified
as horizontal-individualistic and vertical-collectivist cultures. The moderation of
this cultural difference in the effect of self-esteem on student achievement was
subsequently tested, and the results showed that culture is not a moderator.
However, the effect of self-esteem on student achievement was found to be higher
in vertical-collectivist countries.

It was also found that the education level of the students is functioning as a
moderator in the effect of self-esteem on student achievement. The highest effect
was observed at the primary school level, the effect decreased subsequently at the
secondary school level, it increased again at high schools and it decreased again at
the university level. There are similar studies in the literature indicating that the
self-esteem of the individual increases as the age increases (Otacıoğlu 2009;
Bachman et al. 2011). Wickline (2003) has conducted a meta-analysis study, and
the effect order of self-esteem on student achievement according to the education
level was found to be the following: primary school, high school, secondary school
and university, in decreasing order. It is argued that the increase of self-esteem
decreases the effect size.

Finally, it was found that the course in which the achievement was measured is
functioning as a moderator in the effect of self-esteem on student achievement. In
particular, it was observed that self-esteem is more effective on grade points
average, mathematics and science achievement.
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Chapter 16
The Effect of Social Adjustment
on Student Achievement

Engin Karadağ

16.1 Introduction

According to Alfred Adler, individuals have the ability to adapt, the ability to
achieve important things and the ability to strive for more development (Gençtan
1984). Adjustment to the environment and the external conditions is a crucial issue
for people who want to live a meaningful life together in a society. In this context,
as social beings, humans establish various relationships with their environment
during their lives and they adapt to the society which sustains them. It is a usual
phenomenon that people try to establish a balance between individual character-
istics, needs and expectations and the features, the requests and the expectations of
society.

In spite of the main consensus among researchers, defining the concept of
adjustment is difficult (Crede and Neihorster 2012; Feldt et al. 2011; Kline 2005).
Baker and Siryk (1999) defined adjustment to college as the extent to which the
student copes, “explicitly or implicitly,” with the diverse demands related to the
college experience (p. 1). Adjustment is a large construct that includes different
domains (e.g., academic, social, institutional, attachment), each of which is
expected to impact the tudent’s overall adjustment to college (Baker and Siryk
1999).

16.1.1 Social Adjustment

Social adjustment is defined as “the degree to which children get along with their
peers; the degree to which they engage in adaptive, competent social behavior; and
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the extent to which they inhibit aversive, incompetent behavior” (Crick and Dodge
1994, p. 82). It is also defined as the degree to which one achieves goals that are
sanctioned by society, and it can be measured in terms of “social (e.g., peer status),
emotional (e.g., self concept, others’ global judgments), familial (e.g., make-up,
degree of cohesion), and relational (e.g., quality of friendships, dating frequency)
outcomes” (Cavell 1990, p. 118). It is also related to “social functioning and social
status in the peer group” (Chen and Rubin 1997), the ability to maintain a satis-
factory relationship with other people of different ages (especially with one’s peers)
and the ability to adjust in accordance with what is considered normal or average at
a given age (Marcucci 1967). Moreover, social adjustment is defined as the ability
to positively cope with social challenges, rules and moral expectations during
growth and development (Osborne 2013). as an individual’s ability to adapt to the
social aspects of the college context (Baker and Siryk 1999; Engels et al. 2001) and
as the extent to which the individual is able to integrate himself or herself in social
networks and feel like she/he belongs within in a community (Crede and Neihorster
2012; Gerdes and Mallinckrodt 1994). It also refers to students’ ability to cope with
social demands that typically present themselves in college (e.g., finding new peer
groups) (Baker and Siryk 1999) and to the sociocultural aspects of adjustment
which includes the degree to which a student feels at home both in the dormitory
and within the university community (Crede and Neihorster 2012). Finally, social
adjustment focuses on individuals’ competence in establishing friendships and
relations and the ability to navigate social contexts in an adaptive manner (Engels
et al. 2001). Overall, at the present moment there are a number of different defi-
nitions of social adjustment and it appears that this concept is defined in terms of
both subjective (satisfaction with one’s friends) and objective measures (acceptance
by one’s peers) (Cavell 1990; Crick and Dodge 1994).

16.1.2 Social Adjustment, Family and School

It is undeniable that the child’s parents have a major impact on the child’s social
adjustment. For instance, children who grow up in democratic and concerned
families have a higher level of adjustment than the children who grow up in families
exhibiting authoritarian and careless attitudes. In addition, marital problems
between parents such as conflicts, separation, poor communication and individua-
tion are vital issues that affect the personal, social and academic adjustment (Gerdes
and Mallinckrodt 1994).

Besides family, school is another important organization that contributes to
children’s adjustment to their environment and their socialization. By establishing
and maintaining social relations at school, the child can learn to work and play with
others and shortly adjust to live in a society (Yavuzer 2007). The children who
engage in self-recognition can seek the suitable models in their environment and
learn to socially adjust taking the various samples of social behavior as models.
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Initially, the child imitates the behaviors of society’s members, adopting the rules
and behaviors in an almost automatic way.

The socially well-adjusted students are most likely to exhibit responsibility,
maturity and dependability and to possess qualities that will prove beneficial in
future endeavors. Someone who is socially adjusted would generally project his self
as a positive social being who is capable of establishing interpersonal relationships
and accepting social demands (APA 2007). Adjustment may be manifested as
“personal or emotional problems and include global psychological distress, somatic
distress, anxiety, low self-esteem, or depression” (Gerdes and Mallinckrodt 1994,
p. 281). On the other hand, students’ social isolation and maladjustment often lead
to decision to drop out of school (Tinto 1993). The degree to which the emerging
adult is able to adjust to the social context of school is likely to be determined and
affected by the complex interplay of social and emotional factors. Specifically, the
perceived attachment to parents, identity formation and social self-efficacy appear
to play a role in adjustment. The possibility of developing poor social adjustment
skills, including self-defeating behaviors, becomes more apparent during the later
stages of development, as displayed, for example, through delinquency due to poor
bond formation between parents and children during the early childhood (Kiesner
et al. 2010). These students described their transition to school as “hard,” “diffi-
cult,” “a struggle” and they were “unhappy.” They also reported that the school was
less friendly and warm than they had anticipated and that the school falsely
advertised its attempts to foster diversity.

There is some evidence in the literature that the social and academic adjustment
of students are positively related to each other. Clark et al. (1985) state that reading
and mathematics achievement scores were positively correlated with students’
levels of social initiation, cooperation and peer reinforcement (Scott and Scott
1998). Additionally, several researchers argue that social adjustment can lead to
academic achievement (Ray and Elliott 2006). Caprara et al. (2000) used the
third-grade social behaviors of children to predict their eight-grade peer preferences
and academic achievement. They argued that early prosocial behaviors, such as
self-report, peer nominations and teacher rating, strongly predict later academic
achievement even when controlling for third-grade academic achievement. The
results of this study suggest that social skills are significantly linked with later
academic achievement.

Since prior researche has found that social adjustment has a relation with aca-
demic achievement (Caprara et al. 2000; Burden 1972; Carlson 1969; Gariglietti
1999; Loudon 1961; Makay 1980; McCulty 2009), it is important to examine the
pathways through which social adjustment influences academic achievement. In the
context of the above background, this research aims to investigate the relationship
between social adjustment and academic achievement with the help of
meta-analysis.

This study looked at the effect of social adjustment to student achievement. The
moderator variables are the following: (i) the year of the studies, (ii) the courses and
the (iii) sample group. All these variables, along with the results of previous studies,
were used to test the following hypotheses of this study:
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H1 Social adjustment has a positive effect on student achievement.
H2 Sample group is a moderator for the positive effect of social adjustment on
student achievement.
H3 The course is a moderator for the positive effect of social adjustment on student
achievement.
H4 The year of the studies is a moderator for the positive effect of social adjustment
on student achievement.

16.2 Method

16.2.1 Study Design

In this study the effect of social adjustment on student achievement was tested with
a meta-analysis design.

16.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms social adjustment and student
achievement/student success included in the titles of the studies were used to screen
the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (48 research studies)
was established; it included all studies with social adjustment and student
achievement/success in their titles. The abstracts of these studies were reviewed,
and all were found to be appropriate to include in the study. In the second stage, all
research studies in the pool were examined in detail. The results of the examination
found that 24 of the research studies in the pool were appropriate, and 24 were not
found to be suitable. The descriptive statistics of the 24 research studies included in
the analysis are presented in Table 16.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation school culture and student achievement/
success
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Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on social adjustment

16.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• Sample group
• The courses,
• The years of the studies
• Data collection tool(s)
• Quantitative values

16.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be

Table 16.1 Characteristics of the studies included in the meta-analysis

Options 1 2 3 4 5 6 Total

Type of
publication

Thesis Article –

n 24 – 24

% 100 – 100

Sample
group

3–8th grade
students

9–12th grade
students

University
students

n 21 2 1 24

% 88 8 4 100

16 The Effect of Social Adjustment on Student Achievement 263



the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

16.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Three moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the years of the studies as a moderator in regards to
the relationship between social adjustment and student achievement. The second is
the sample group which was thought to have a role on the average impact of s social
adjustment on student achievement. The last is the courses which assessed for the
student achievement.

16.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 16.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 16.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partially of the publications was observed in any of the 24
data subjected to meta- analysis.

Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 16.2. As is seen in Table 16.2, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
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indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

16.3 Findings

Table 16.3 shows the results of the meta-analysis regarding the effect of social
adjustment on student achievement. The findings disconfirm hypothesis H1 which
predicted that there would be a positive relationship between social adjustment and
student achievement.

According to the findings, the difference in the level of effect of the various years
of publication is statistically significant (Qb = 9.36, p < .05). In particular, the
effect of social adjustment on student achievement is at a high level in the studies
published before 1990 [r = .15] and between 1990 and 1999 [r = .57], while it is at
a low level in the studies published between 2000 and 2009 [r = .13] and after 2010
[r = −.22].

Fig. 16.1 Effect size funnel
for publication bias

Table 16.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values 0,12 0,09 0,15 482,13

Corrected values 0 0,12 0,09 0,15 482,13
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Secondly, although the difference in the effect level of the courses examined is
not statistically significant (Qb = 1.86, p > .05), the grade point average [r = .13],
language [r = .33], mathematics [r = .19] and science [r = .23] courses had a low
level effect on student achievement.

Finally, the moderator analysis showed that the difference in the effect level of
the education levels examined is not statistically significant (Qb = .12, p > .05).

16.4 Conclusion

This meta-analysis study examined a total of 24 studies (with 5096 participants) to
investigate whether there is a statistically important relation between social
adjustment and student achievement and if so to measure its effect size. In the
context of this research objective, a number of articles, theses and dissertations were
scanned and surveyed. Furthermore, this study examined whether variables such as
the course, year of publication and the grade-level are playing a moderator role in
the effect of social adjustment on student achievement. In the literature there
are some studies which show that there is a significant positive relationship
between social adjustment and student achievement (Burden 1972; Gariglietti 1999;

Table 16.3 The correlation between social adjustment and student achievement: meta-analysis
results

Variables k N r CI (confidence interval) Q Qb

Lower
limit

Upper
limit

Social
adjustment

24 5096 .10 −.04 .23 482.13

Moderator [courses] 1.86
GPA 9 1917 .13* .08 .17

Language 1 442 .33* .24 .41

Math 5 775 .19* .12 .26

Reading 8 1520 −.03 −.08 .02

Science 1 442 .23* .14 .31

Moderator [publication year]
Before 1990 19 3728 .15* .11 .18 9.36*
1990–1999 2 303 .57* .49 .64

2000–2009 1 299 .13* .02 .24

After 2009 2 766 −.22* −.28 −.15

Moderator [education level/sample group]
K8 21 4268 .11 −.05 .25 .12
K12 2 572 .07 −.38 .49

University 1 256 −.01 −.59 .57

*p < .05
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Loudon 1961; Makay 1980; McCulty 2009; Seilhamer 1983; Tallon 1985) as well
as some studies which state that there is a significant negative relationship between
them (Carlson 1969; Duong 2011; Merilus 2015; Rankin 1968). This research has,
however, found that social adjustment has no effect on student achievement. In fact,
a statistically significant impact of social adjustment on student achievement is to be
expected just because social adjustment and its components have a critical role for
students in the classroom. Students who are socially well-adjusted may study hard
and learn easily in the class.

The moderator analysis shows that the moderator variables of this study had no
impact on the effect of social adjustment on student achievement with the exception
of the year of publication. Firstly, no significant differences were found in the effect
levels of the of the various courses. However, GPA [r = .13] and the courses of
language [r = .33], mathematics [r = .19] and science [r = .23] have a low level
effect on the relationship between social adjustment and student achievement.
Similarly, concerning the education level (sample group) of the students, the dif-
ference in the effect levels of the grade-levels examined is not statistically signif-
icant. Finally, it can be stated that only the publication year is a moderator on the
relationship between social adjustment and student achievement.

This meta-analysis study is important because it shows the need for an in-depth
investigation of the relationship between social adjustment and student achieve-
ment. Therefore, further qualitative and comparative meta-analysis studies should
be conducted in order to investigate this relationship.
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Chapter 17
The Effect of Parent Involvement
on Student Achievement

Şahin Danişman

17.1 Introduction

Families and schools are important partners in the education of children and they
share the responsibility for children’s achievement, and this requires the collabo-
ration between parents and schools (Epstein 2010). Originating from this necessity,
the concept of parent involvement refers to a wide range of activities and con-
nections among schools, families and communities (Sheldon and Epstein 2005).

The inclusion of parents as partners in the education of children has arguably
many advantages (Pena 2000). One of the advantages brought through parental
involevement is the enhancement of student achievement (Jeynes 2003; Rameriz
2001; Wehlburg 1996). Furthermore, the parents who are involved in their chil-
dren’s education are likely to develop high educational aspirations for them (Cai
et al. 1997). Students may benefit both academically and in terms of their devel-
opment when their parents are engaged with and involved in their education (Garcia
2014). As Garcia (2014) elaborates, regarding their education, these students tend to
have higher grades, test scores, school attendance, graduation rates, homework
readiness and educational aspirations. Concerning their development, these students
may have higher motivation, better self-esteem, a high level of self-efficacy, pos-
itive attitudes, decreased use of drugs/alcohol and fewer occurrences of violent
behavior.

In the literature, parental involvement models have been developed by Epstein
(2010), Grolnick and Slowiaczek (1994) and Hoge et al. (1997). Although there are
some significant differences among these models they also overlap to some extent.
For example, one common point is the concern with parental involvement in

Ş. Danişman (&)
Düzce University, Düzce, Turkey
e-mail: sahindanisman@duzce.edu.tr

© Springer International Publishing AG 2017
E. Karadağ (ed.), The Factors Effecting Student Achievement,
DOI 10.1007/978-3-319-56083-0_17

271



connection with students’ academic life rather than with their behavior or with other
outcomes (Kugler 2009). We will elaborate on Epstein’s model which is widely
used in the relevant literature.

Through her research Epstein (2010) has developed a multidimensional frame-
work of six different types of family involvement. Epstein et al. (2009) have stated
that the purpose of the “Six Types of Involvement” model is to improve schools’
collaboration and partnership with the families of students, increasing thus students’
achievement. To put it in another way, the primary objective of this framework is to
help schools engage with parents in order the latter to become partners in their
children’s education (Epstein and Hollifield 1996). The six types of parental
involvement are examined and explained below (Epstein and Salinas 2004):

Type 1 [Parenting]: Assist families with parenting skills, family support,
understanding child and adolescent development and setting home conditions to
support learning at each age and grade level. Assist schools in understanding
families’ backgrounds, cultures and goals for children.

Type 2 [Communicating]: Communicate with families about school programs
and student progress. Create two-way communication channels between school and
home.

Type 3 [Volunteering]: Improve the recruitment, training, activities and sched-
ules of volunteers in order to involve families as volunteers and as audiences at the
school or in other locations. Enable educators to work with the volunteers who
support students and the school.

Type 4 [Learning at Home]: Encourage families to get involved with their
children in academic learning at home, including homework, goal setting and other
curriculum-related activities. Encourage teachers to design homework that enables
students to share and discuss interesting tasks.

Type 5 [Decision Making]: Include families as participants in school decisions,
governance and advocacy activities through school councils or through improve-
ment teams, committees and parent organizations.

Type 6 [Collaborating with the community]: Link the resources and services for
families, students and the school with community groups, including businesses,
agencies, cultural and civic organizations and colleges or universities. Enable all the
relevant actors to offer services to the community.

This framework can also be used both at home and at school as a tool to enhance
the achievement of children and to inform both educators and parents about how to
achieve this purpose (Epstein 2010). To make the different types of parental
involvement more understandable and clear, Table 17.1, which has been adapted
from the work of Epstein (2010, p. 85), presents the definition and sample practices
for each type of parental involvement.

Parental involvement as well as parental expectations and styles may affect
children’s educational attainments (Pearce 2006). Parental involvement in educa-
tion influences student achievement since any social and cultural gaps between the
school and home may result in poor academic achievement (Comer 1980). Given
the importance of parental involvement, schools have to increase the level of
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parental inclusion into the schooling of children (Davies 2002). The educational
level of parents may be another additional factor affecting the parents’ involvement
in their child’s education (Becker and Epstein 1982). Likewise, Dauber and Epstein
(1993) concluded that the parents who are more educated have higher levels of
involvement in their children’s education than the less educated ones. Although
both teachers and parents may share the belief that parent involvement is quite
important for the child’s development, the absence of parent involvement may
result from a number different family factors, such as lack of time, energy and
economic resources, lack of knowledge and failure to understand the role parents

Table 17.1 Epstein’s framework of six types of involvement and sample practices

Types Definition Sample practices

Parenting Help all families to
establish supporting
home environments for
students

Suggestions for home
conditions that support
learning at each grade
level

Home visits at
transition points (when
moving to preschool,
elementary, middle and
high school)

Communicating Design effective forms
of school-to-home and
home-to-school
communication about
school programs and
children’s progress

Conferences with
every parent at least
once a year, with
follow-ups as needed

Weekly or monthly
folders of student work
sent home for review
and comments

Volunteering Recruit and organize
parent help and support

Parent room or family
center for volunteer
work, meetings and
resources for families

Classes with parents,
telephone tree, or other
structures to provide all
families with needed
information

Learning at
home

Provide information
and ideas to families
about how to help
students at home with
homework and other
curriculum-related
activities, decisions and
planning

Information for
families on skills
required for students in
all subjects at each
grade

Information on
homework policies and
how to monitor and
discuss school-work at
home

Decision
making

Include parents in
school decisions,
developing parent
leaders and
representatives

Independent advocacy
groups to lobby and
work for school reform
and improvements

District-level councils
and committees for
family and community
involvement

Collaborating
with the
community

Identify and integrate
resources and services
from the community to
strengthen school
programs, family
practices and student
learning and
development

Information on
community activities
related to learning
skills and talents,
including summer
programs for students

Service to the
community by students,
families and schools
(e.g., recycling, art,
music)
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can play, as well as from various school factors such as poor reporting practices or
hostility toward parents (Eccles and Harold 1993).

Taking into account the fact that there are a number of different studies on the
relationship between parent involvement and student achievement, this study aimed
to test the following hypotheses bringing together the results from previous
research:

H1 Parent involvement has a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of parent involvement on
student achievement.
H3 Sample group (education level) is a moderator for the positive effect of parent
involvement on student achievement.
H4 School subject or assessment type is a moderator for the positive effect of parent
involvement on student achievement.
H5 Country (culture) is a moderator for the positive effect of parent involvement on
student achievement.
H6 The year of the studies is a moderator for the positive effect of parent
involvement on student achievement.

17.2 Method

17.2.1 Study Design

In this study, the effect of parent involvement on student achievement was tested
with a meta-analysis design.

17.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms involvement and achievement/success
included in the titles of the studies were used to screen the research studies. The
start and end dates for the research studies included in the research were identified
as 2005 and February 2016. Doctoral dissertations and peer-reviewed journals were
included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (1640 research
studies) was established; it included all studies with involvement and achievement/
success in their titles. The abstracts of these studies were reviewed, and all were
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found to be appropriate to include in the study. In the second stage, all research
studies in the pool were examined in detail. The results of the examination found
that 119 of the research studies in the pool were appropriate, and 1521 were not
found to be suitable. The descriptive statistics of the 251 correlation coefficients
obtained from 119 research studies included in the analysis are presented in
Table 17.2.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation between parent involvement and student
achievement/success

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on parent involvement

17.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research,
• Sample information,
• Type of publication,
• Sample group,
• School subject or assessment type,
• Country,
• The years of the studies,
• Data collection tool(s),
• Quantitative values.
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17.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study
(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value was
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

17.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Five moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to the
relationship between parent involvement and student achievement. The second is
the sample group which was thought to have a role on the average impact of parent
involvement on student achievement. The rest are the school subject/assessment
type, country, and years of the studies.

17.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 17.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 17.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies. In this
study, no evidence of partiality of the publications was observed in any of the 251
data subjected to meta-analysis.
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Although no partiality in publications was observed in the funnel plot, the results
of Duval and Tweedie’s trim and fill test, which was applied to determine the effect
of partiality in publications acquired with the meta-analysis using the random effect
model, are given in Table 17.3. As seen in Table 17.3, there is no difference
between the effect observed and the artificial effect size created to fix the effect of
the partiality of publications. The research on each side of the center line is sym-
metrical, and this is the indicator of non-difference. Because there is no evidence
indicating lost data on either side of the center line, the difference between the fixed
effect size and observed effect size is zero.

17.3 Findings

Table 17.4 shows the results of the meta-analysis which examined the relationship
between student achievement and parent involvement. The findings supported
hypothesis H1 which argues that there is a positive relationship between student
achievement and parent involvement. The effect size of parent involvement on

Fig. 17.1 Effect size funnel for publication bias

Table 17.3 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (confidence interval) Q

Lower limit Upper limit

Observed values .21 .19 .24 14849,7405

Adjusted values 0 .21 .19 .24 14849,7405
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student achievement was calculated to be .21. This value shows that parent
involvement has a low level effect (see Cohen 1988) on student achievement.

The results of the moderator analysis showed that hypothesis H2 regarding the
moderator role of publication type on the level of effect of parent involvement on
student achievement is not confirmed. The level of effect of publication type on
student achievement was not found to be significant (Qb = 0.285, p > .05) in the
moderator analysis conducted through a random effects model. In particular, the
publication types included in the meta-analysis have a low level significant effect on
student achievement (thesis/dissertation [r = .22] and article [r = .21]). The effect
sizes of these two publication types are almost the same.

The findings did not also provide support for hypothesis H3 which stated that the
sample group (education level) plays a moderator role on the level of effect that
parent involvement has on student achievement. Although the moderator analysis
did not find a statistically significant difference between the levels of effect of the
sample groups examined (Qb = 7.950, p > .05), the level of effect of parent
involvement on student achievement is statistically significant and low for pre-
school, [r = .15], elementary school [r = .24], middle school [r = .23], high school
[r = .22] and for mixed groups [r = .22] while it is not significant for university
[r = .09].

Similarly, the moderator analysis disconfirmed hypothesis H4 which stated that
school subject is a moderator variable for the effect of parent involvement on
student achievement. There is no statistically significant difference in the level of
effect of the school subjects analyzed (Qb = 2.500, p > .05). In particular, the level
of effect of parent involvement on student achievement is statistically significant
and low for language [r = .21], mathematics [r = .24], science [r = .18] and gen-
eral achievement [r = .20], whereas the moderator role of other subjects [r = .12]
was not found to be significant.

The findings supported hypothesis H5 which stated that the country (culture)
plays a moderator role for the effect of parent involvement on student achievement.
The moderator analysis showed that the difference between the level of effect of
studies from different countries was statistically significant (Qb = 7.383, p < .05).
In particular, it was found that vertical-collectivist [r = .29] and horizontal-
individualist [r = .20] countries had a low level effect on student achievement. The
countries with the highest level of effect were found to be the vertical-collectivist
ones.

This research did not find any support for hypothesis H6 which hypothesized that
publication year plays a moderator role in the effect of parent involvement on
student achievement. The moderator analysis did not reveal a statistically significant
difference in the level of effect of the different publication years of the research
studies examined (Qb = 3.322, p > .05). In particular, it was found that publication
year has a low level effect on student achievement with regard to the publications
dated between 2005 and 2008 [r = .25], between 2009 and 2012 [r = .22] and
between 2013 and 2016 [r = .19].

280 Ş. Danişman



17.4 Conclusion

A total of 119 research studies (with 378,069 participants) published between 2005
and 2016 were included in this meta-analysis study aiming to examine the mag-
nitude of the effect size of parent involvement on student achievement. The type of
publication, the sample group (education level), the school subject or assessment
type, the country (culture) in which the research was carried out and the year in
which the study was published were considered as moderator variables. The results
of the meta-analysis showed that there is a low level positive effect of parent
involvement on student performance. This finding is similar with the results of the
meta-analysis studies conducted by Fan and Chen (2001) and Hill and Tyson
(2009) while the meta-analysis studies conducted by Jeynes (2007, 2012) and by
Jeynes (2005) and Sénéchal and Young (2008) found medium effect sizes and large
effect sizes respectively regarding the relationship between parent involvement and
student achievement. Another meta-analytic study by Jeynes (2003) showed that
the effect sizes changed from low to large for different sample groups and
achievement measures.

According to the results of themoderator variable analysis, the country fromwhich
the study samples were chosen has been found to play a moderator role in the effect of
parental involvement on student achievement. The sample groups chosen from ver-
tical-collectivist countries showed a higher level of effect than the sample groups from
the horizontal-individualist countries. This may be the result of the properties of each
group of countries in that the people from vertical-collectivist countries focus on
enhancing the cohesion and status of their in-groups while the people from
horizontal-individualist countries tend to focus on their uniqueness and self-reliance
(Shavitt et al. 2011). Triandis and Gelfand (1998) define the concept of vertical
collectivism as seeing the self as a part of a community (sample scale items: “Parents
and children must stay together as much as possible”), while horizontal individualism
is defined as seeing the self as fully autonomous (sample scale item: “I often do ‘my
own thing’.”). Although the conducted meta-analysis studies about the effect of
parental involvement on student achievement did not include this particular distinc-
tion of countries, these studies have used the variable of ethnicity or race as the
moderator for the same effect. In particular, Fan and Chen (2001) have found that
ethnicity showed relatively small moderating effect on the relationship between
parental involvement and students’ academic achievement. At the same time, Hill and
Tyson (2009) concluded that the effect size of the different ethnicities was similar.

Regarding the other moderator variables such as the type of publication, sample
group, school subject and the publication year of the studies, these yielded no
statistically significant results for the effect of parental involvement on student
achievement. In other words, these variables do not play a moderator role for the
relationship between parental involvement and academic achievement of the stu-
dents, since the effect size levels of these variables have quite similar average
correlation coefficients. Fan and Chen (2001) has, however, concluded that the area
of academic achievement, which we have called in this study as “school subject”,
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has a strong moderating effect on the correlation coefficients between parental
involvement and students’ academic achievement. Our moderator analysis findings
suggest that the effect sizes according to the subgroups of publication type, sample
group, school subject and publication year do not differ from each other, hence we
can conclude that the studies conducted yielded similar results for these kinds of
variables. Moreover, the obtained effect sizes for the subgroups of publication type,
sample group and school subject were higher than those found by Castro et al.
(2015). Regarding, however, the various sample groups (education levels), our
study has similar findings with the studies conducted by Castro et al. (2015) and
Jeynes (2012) in that the primary and secondary education levels have the largest
effect size. Although there are similar meta-analysis studies addressing the same
issue with the present study, it is difficult to compare this research with these studies
since the latter have included different moderator variables or they have used dif-
ferent statistical measures such as a t test. Additionally, Castro et al. (2015) sug-
gested that some paradoxical results found in most of the analyzed studies can be
explained by the complex nature of the construct ‘parental involvement’.

A general conclusion to be deduced from this research is that parent involvement
is important for children’s education. In sum, the findings concerning the effect of
parental involvement on student achievement/success/performance are presented
below:

• Parental involvement has a low level positive effect on student achievement
[r = .21],

• Country has been found to be a moderator variable for the relationship between
parental involvement and student achievement, while the variables of publica-
tion type, sample group, school subject and publication year do not have a
moderator role in this relationship.

Eccles and Harold (1993) have stated that the collaborative relationship between
parents and schools seems to decrease rather than increase as children move through
higher educational levels. Parents are important for children’s school performance,
especially during the first years of schooling, since at that stage children are more
dependent on their parents and need guidance. Accordingly, the level of parent
involvement in children’s education may influence the educational life of children. It
is recommended by this study to conduct furthet comparative and comprehensive
meta-analysis studies using different moderator variables with the aim of examining
the relationship between parental involvement and student achievement.
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Chapter 18
The Effect of Goal Orientation
on Student Achievement

Mustafa Güler

18.1 Introduction

There are three things to remember about education. The first one is motivation. The second
one is motivation. The third one is motivation.

-Terrell Bell (cited in Maehr and Meyer 1997, p. 372)

Many variables affect the process of reaching education goals. While some of
those variables are environmental (Higgins et al. 2005), others are affective ones
such as beliefs (Ernest 1989), attitudes (Ma 1997) and motivation (Elliot 1999). The
environmental factors which are mostly independent from the individual include
variables such as classroom, teacher quality and classroom size, while the affective
factors include the perspectives of the individuals towards teaching and learning
activities, perceptions of success and the enjoyment from various the endeavors.

All the factors mentioned above are crucial because of their relationship with
individuals’ achievement either directly or indirectly. Apart from the effects of these
factors on achievement, a recent trend in the literature has been to seek the rela-
tionship between goal orientation and academic achievement (e.g. Chen and Wong
2015a; Johnson 2012; Weidinger et al. 2016). Many theories in the field of cog-
nitive studies, such as the cognitive development theory of Vygotsky (1980), focus
on the cognitive activities which develop understanding and the learning of indi-
viduals. Goal orientation theory differs from these theories, and it focuses on the
affective domain since it is related with the motivation that guides understanding
rather than with the cognitive processes which affect or shape understanding.
According to this theory, in order to predict the behavior of an individual who has
different motivations the psychological processes of this individual should be
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investigated (Park et al. 2016). Goal orientation examines the reasons or aims
behind individuals’ behavior (Midgley et al. 1998), it deals with the goals that can
bring success and it seeks to find the reasons for which these goals are preferred
(Kaplan and Maehr 2007).

Goal orientation is rooted on the theory of Atkinson (1964, as cited in Cellar
et al. 2011) which deals with achievement motivation and focuses on the joint
influence of motivation to achieving success and avoiding failure. According to
goal orientation theory introduced by Dweck (1986), motivation can be guided
through performance goals and mastery goals. Button et al. (1996) have also
classified goal orientations into two categories: mastery goal and performance goal.
Mastery goal orientation is related to learning new things and gaining new skills
during the learning process. Mastery goal orientation which is one of the intrinsic
motivation sources and is related with the desire of the person is also linked with
productivity (Brophy 2005). Students with such goals are aware of the development
of proficiency through time and know the importance of effort in achieving profi-
ciency. On the other hand, performance goal orientation is mostly related with
factors such as teachers, friends, the environment and family. Performance goal
orientation which represents the extrinsic motivation sources of the person
(Anderman and Johnston 1998) includes the efforts to satisfy the teachers, friends
and the family as well as trying to perform more than anybody else in society in
order to feel a valuable individual.

Although the early goal theorists divided goal orientations into two dimensions,
some recent researchers have established models with three factors (e.g.
VandeWalle 1997) or four factors (Elliot and McGregor 2001). In the four-factor
model of goal orientation, the variables of mastery and performance are crossed
with the variables of approach and avoid, and the result is a 2 � 2 framework of
goal achievement. Students with mastery-approach goal orientations, mostly pri-
oritize the activities which increase their proficiency level while focusing on their
own development. Being aware of self-development is a priority for these students
(Brophy 2005). Students with mastery avoidance orientation are the ones who stay
away from mislearning and sometimes reject to learn (Pintrich 2000). While stu-
dents with performance approach participate in tasks in order to prove themselves
more successful than others, performance avoidance is related to students who try to
stay away from negative critics and to play-act that they are learned (Elliot and
McGregor, 2001; Pintrich 2000). These kinds of goals are linked to anxiety,
hopelessness and shame (Pekrun et al. 2006). Elliot and McGregor (2001) have
established a goal orientation framework as given in Fig. 18.1.

Some examples of this model are given below:

Mastery approach: The goal of Mustafa is to become a successful student in
mathematics class, because he loves mathematics.
Mastery avoidance: The goal of Maside is to avoid having any misconceptions
during the instructions.
Performance approach: The goal of Buket is to prove to herself and to her family
and teachers that she is the most successful student in the class.
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Performance avoid: The goal of Onur is to avoid being seen as inadequate in
biology class.

In the literature, a series of studies examined the relation between goal orien-
tation and academic achievement (e.g. Meissel and Rubie-Davies 2016; Wu 2006;
Yeo and Neal 2004). It is expected to have a positive correlation between academic
achievement and the approach-orientations, while a low correlation is expected for
avoidance orientations. This is because students with avoidance orientations, for
instance those who have mastery-avoidance goals, may tend to prefer easy materials
or courses. At the same time, students with performance-avoidance goals may
hesitate to ask questions and participate in class discussions because they have not
learned the discussed subjects well.

The current study examined the effect of goal orientation on student achieve-
ment. Furthermore, the moderators that were expected to have a medium effect in
this study were identified as follows: (i) year of publication, (ii) type of publication,
(iii) country (culture), (iv) school subject/assessment type and (v) sample group/unit
(education level). All these variables, along with the results of previous studies,
were used to test the following hypotheses of this study:

H1 Goal orientation has a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of goal orientation on

student achievement.
H3 Sample group is a moderator for the positive effect of goal orientation on student

achievement.
H4 School subject or assessment type is a moderator for the positive effect of goal

orientation on student achievement.
H5 Country is a moderator for the positive effect of goal orientation on student

achievement.
H6 The year of the studies is a moderator for the positive effect of goal orientation

on student achievement.

Definition

Absolute/intrapersonal 
(mastery)

Normative 
(performance)

Valence

Positive (approaching 
success)

Mastery-approach 
goal

Performance-
approach goal

Negative (avoiding 
failure)

Mastery-avoidance 
goal

Performance-
avoidance goal

Fig. 18.1 The 2 � 2 goal orientation framework (Elliot and McGregor 2001, p. 502)
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18.2 Method

18.2.1 Study Design

In this study, the effect of goal orientation on student achievement was tested with a
meta-analysis design.

18.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, Proquest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms goal orientation and student
achievement/student success included in the titles of the studies were used to screen
the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (426 research studies)
was established; it included all studies with goal orientation and student achieve-
ment/success in their titles. The abstracts of these studies were reviewed, and all
were found to be appropriate to include in the study. In the second stage, all
research studies in the pool were examined in detail. The results of the examination
found that 154 correlation values belong to 106 different research studies in the pool
were appropriate, and the rest was not found to be suitable. The descriptive statistics
of the 154 correlation values included in the analysis are presented in Table 18.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation goal orientation and student achieve-
ment/success.

Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on goal orientation
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18.2.3 Coding Process

The process was essentially a data sorting process used to ascertain which data were
clear and suitable for the study. In this scope, a coding form was developed before
the statistical analysis was conducted, and the coding was conducted according to
the form. The main aim was to develop a specific coding system that allowed the
study to see the entirety of the research studies in general and that would not miss
any characteristics of each individual research study. The coding form developed in
the study was comprised of:

• References for the research,
• Sample information,
• Type of publication,
• Sample group/unit,
• School subject or assessment type,
• Country,
• The years of the studies,
• Data collection tool(s),
• Quantitative values.

18.2.4 Statistical Processes

The size acquired in meta-analysis is a standard measure value used in the deter-
mination of the strength and direction of the relationship in the study (Borenstein
et al. 2009). Pearson’s correlation coefficient (r) was determined to be the effect
size in this study. Because the correlation coefficient has a value between +1 and
−1, the r value calculated was evaluated by converting this value into the value as
it appears in the z table (Hedges and Olkin 1985). Provided that more than one
correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent
studies, and (ii) if there were dependent correlations, then the highest correlation
value was accepted. A random effect model was used for the meta-analysis pro-
cesses in this study. The Comprehensive Meta-Analysis program was used in the
meta-analysis process.
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18.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Five moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the type of publication as a moderator in regards to
the relationship between goal orientation and student achievement. The second is
the sample group which was thought to have a role on the average impact of goal
orientation on student achievement. The rest are the school subject/assessment type,
country, and years of the studies.

18.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 18.2. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 18.2. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies.
Evidence for publication bias was observed for the 154 correlation values included
in the meta-analysis study.

A publication bias was observed in the funnel plot, and the results of Duval and
Tweedie’s trim and fill test, which was applied to determine the effect size related to
partiality in the publications that was acquired with the meta-analysis using the

Fig. 18.2 Effect size funnel for publication bias
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random effect model, are shown in. As seen in Table 18.2, there is a difference
between the observed effect size and the virtual effect size established to correct the
effect of the publication bias. The reason for the difference is the asymmetry of the
concentration on both sides of the center line and the studies plotted to the left of
and above the center line, skewing the symmetry.

18.3 Findings

Table 18.3 shows the results of meta-analysis between student achievement and
goal orientation. The findings supported H1 which argues that there is a positive
relationship between student achievement and goal orientation. The effect size of
goal orientation on student achievement was calculated to be .17. This value shows
that goal orientation has a low level effect (see Cohen 1988) on student
achievement.

Results of the moderator analysis showed that H2 hypothesis regarding the
moderator role of publication type on the level of effect of goal orientation on
student achievement was not supported. The level of effect of publication type on
student achievement was not found to be significant (Qb = 1.693, p > .05) in the
moderator analysis examined through random effects model. However, publication
types included in the meta-analysis such as thesis/dissertation [r = .15] and article
[r = .18] have a low level significant effect on student achievement. The effect sizes
of these two publication types are almost the same.

The findings did not also provide support for hypothesis H3, which the sample
group plays a moderator role on the level of effect that goal orientation has on
student achievement. Although the moderator analysis did not find a statistically
significant difference between the levels of effect between the sample groups
(Qb = 5.773, p > .05), the level of effect of goal orientation on student achievement
is statistically significant for elementary school [r = .18], middle school [r = .13],
high school [r = .17], university [r = .19] and these effects have been seen to be of
a low level, while it is not significant for mixed group [r = .22].

Moderator analyses resulted no support for H4 asserting that school subject is a
moderator variable for the effect of goal orientation on student achievement. There
is no statistically significant difference in the level of effect for school subjects
(Qb = 2.627, p > .05). However the level of effect of goal orientation on student

Table 18.2 Duval and Tweedie’s trim and fill test results

Excluded studies Point estimate CI (Confidence interval) Q

Lower limit Upper limit

Observed
values

.17 .15 .19 1077.29726

Adjusted
values

38 .12 .10 .14 1856.85663
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achievement is statistically significant for computer [r = .20], language [r = .18],
mathematics [r = .17], psychology [r = .14], other [r = .21] and general achieve-
ment [r = .16].

Findings supported hypothesis H5, that country played a moderator role in the
effect goal orientation has on student achievement. The moderator analysis showed
that the difference between the level of effect of countries was statistically signif-
icant (Qb = 7.056, p < .05). In this scope, it was found in studies that vertical-
collectivist [r = .26] and horizontal-individualist [r = .16] countries had a low level
effect on student achievement. The countries with the highest level of effect were
found to be the vertical-collectivist ones.

Table 18.3 Findings regarding the relationship between student achievement and goal orienta-
tion: Meta-analysis results

Variable k N r CI (Confidence
Interval)

Q Qb

Lower
limit

Upper
limit

Student achievement 154 61,191 .17* .15 .19 1077.297*

Moderator [Type of publication] 1.693
Thesis & Dissertation 37 12,278 .15* .10 .19

Article 117 48,913 .18* .16 .21

Moderator [sample group] 5.773
Elementary school 17 5,888 .18* .12 .25

Middle school 29 22,855 .13* .08 .17

High school 31 13,759 .17* .12 .21

University 76 18,354 .19* .16 .23

Mixed 1 335 .22 −.04 .45

Moderator [School subject/Assessment type] 2.627
Computer 9 1,260 .20* .10 .29

Language 10 4,282 .18* .10 .26

Mathematics 35 20,293 .17* .13 .22

Psychology 10 2,298 .14* .05 .23

Other 26 4,228 .21* .15 .26

Mixed 64 28,830 .16* .13 .20

Moderator [Country] 7.056*
Vertical-collectivist 17 4,020 .26* .19 .32

Horizontal-individualist 137 57,171 .16* .14 .19

Moderator [Year of publication] 2.646
…–2000 21 7,086 .14* .08 .20

2001–2005 32 10,570 .18* .13 .23

2006–2010 34 12,621 .20* .15 .25

2011–2016 67 30,914 .17* .14 .20

*p < .01
**p < .05
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The research did not find support for H6 where it was hypothesized that pub-
lication year plays a moderator role in goal orientation having an effect on student
achievement. The moderator analysis did not reveal a statistically significant dif-
ference in the level of effect for publication year of the research studies
(Qb = 2.646, p > .05). On the other hand, it was found that publication year has a
low level effect on student achievement in regard to publications dated before 2000
[r = .14], between 2001 and 2005 [r = .18], 2006 and 2010 [r = .20], and 2011 and
2016 [r = .17].

18.4 Conclusion

A total of 154 correlation values which were selected among 106 different studies
were included in this meta-analysis aimed at investigating the relationship between
goal orientation and academic achievement. Publication type, sample group, school
subject/assessment type, country and year of the publication variables were con-
sidered as moderators in the current study.

The findings of the meta-analysis show that goal orientation has a low-level
effect on student achievement. This result validated H1, which argued that there
would be a positive relationship between goal orientation and student achievement
as it is reported by many other research outcomes (e.g. Bayless 2009; Bell and
Kozlowski 2002; Cho 2011; Coutinho 2006; Duchesne et al. 2014; Eum and Rice
2011; Gutman 2006; Kitsantas et al. 2009). Thus, it was determined that goal
orientation has a positive effect on student achievement. However, the level of
mentioned effect was determined low. Although this conclusion seems to be
unexpected, a meta-analysis study conducted by Carpenter in 2007 revealed similar
results (Carpenter 2007). In spite of related studies extending last decade (see
Table 18.3), obtained results show that the relation between goal orientation and
student achievement has not changed in time.

In the context of moderators, only country was found to be a moderator variable.
This result is in parallel with the study carried out by Meissel and Rubie-Davies
(2016). That is to say, they found that the people who have different cultural
backgrounds have different goal orientations. Additionally, there was no significant
relationship between publication type, sample group, school subject/assessment
type and year of the publication, and student achievement. On that sense, it can be
inferred that there is a consistency throughout type of publication. On the other
hand, some studies in literature concluded that for any lesson (such as mathematics)
positive (e.g. Mägi et al. 2010) or negative (e.g. Peng 2007) relation may be seen
between goal orientation and academic achievement. The results obtained in the
current meta-analysis study demonstrate that school subject/assessment type is not a
significant moderator. Considering time period, the studies which investigate
relation between goal orientation and academic achievement appear to be increasing
over the years. However, year of publication remain as a consistent variable rather
than a moderator.
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To sum up, the results of the effect of goal orientation on student achievement is
summarized as below:

• Goal orientation has a low-level positive effect on student achievement ½r ¼ :17�
• The hypotheses H1 and H5 were validated while the others were not. In other

words, moderator variables of publication type, sample group, school subject/
assessment type and year of the publication do not moderate the effect of goal
orientation on student achievement, but country variable has been found as a
moderator.
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Chapter 19
The Effect of Learning Types/Styles
on Student Achievement

Yusuf Ay

19.1 Introduction

An individual difference among students is one of the situations that teachers
encounter in the educational environment. This is one of the many variables that
influence the academic achievement of students. It should be recognized and taken
into account that individual differences will emerge as a natural result of the
presence of many different people in the educational environments. The fact that
each student has a unique learning style is widely accepted today.

The concept of “learning style” was firstly proposed by Rita Dunn in 1960. It has
been worked on continuously over the years and various studies have been con-
ducted. The purpose of these studies was to demonstrate that people get, process,
store, restore and learn the knowledge differently from each other, putting the
concept of style in the center. This topic entered into schools and has found an
application area much later than the 1960s (Boydak 2001). Although different
authors propose different definitions based on different conceptualizations, learning
style is usually defined as “characteristic strengths and preferences that individuals
have in the process of receiving, holding and processing the information” (Felder
and Silverman 1988). Loo (2002) has described learning style as the way people
respond to or interact with the stimuli they receive from the environment while
learning a new subject; whereas Shaughnessy (1998) has defined it as the con-
centration, the process and the internalization of the knowledge and the
ways/processes of recalling new and difficult information. Keefe (1979) explained
learning style noting that it is the source of relatively stable cognitive, affective and
psychological behaviors about how people respond to their learning environment as
well as about how they interact with their learning environment and perceive it;
whereas Curry (2000) has defined it as the individual differences in perception,
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memory, thinking and judging in case of a stimulus. Finally, according to Kolb
(1981), learning style is the personally preferred way/method for grasping and
processing information.

Individuals, who are different from each other in many ways, such as in their
cognitive, affective, social and psychomotor characteristics, have different ways of
learning. Instead of treating the different individuals as a homogenous group and
teaching them all through the same learning methods, educators should identify
individuals’ learning styles and take these different styles into account in the reg-
ulation of education environments. In this way the learning process and the cog-
nitive and emotional development of students will be enriched (Sapancı 2014).

Various learning style models are presented in the literature. The theories of
personality, the results of the studies which examined individual abilities and
various evaluations of educational institutions were all used in the formation of
these models (Keefe and Ferrell 1990).

The most famous models regarding the identification of learning styles are the
following: Myers–Briggs Type Indicator, Kolb’s Experiential Learning Style
Model, Felder-Silverman Learning Style Model, Hermann Brain Dominance
Model, Gregory’s Learning Style Model, McCarthy’s Learning Style Model,
Dunn-Dunn Learning Style Model and Grasha Learning Style Model (Bilgin and
Bahar 2008).

Recently, the focus of the literature is on the relationship between learning styles
and academic achievement in different disciplines and subjects: biology (Fan et al.
2015), economics (Terregrossa et al. 2012; Englander et al. 2011), English (Elliot
2006), foreign language (Bailey et al. 2000; Cesur and Fer 2011), history (Bozkurt
2013), humanities (Rezaeinejad et al. 2015), language (Shay 1994; Williams 2008;
Chen et al. 2010; Ahmad et al. 2011), mathematics (Shay 1994; Treacy 1996;
Bilgin and Durmuş 2003; Husch 2001; Davis 2007; Williams 2008; Chen et al.
2010; Sriphai et al. 2011; Jahanbakhsh 2012; Rezaeinejad et al. 2015), microeco-
nomics (Terregrossa et al. 2009), non-technical subject (Omar et al. 2015), psy-
chology (Busato et al. 2000), reading (Snyder 1999; Littin 2001), science (Bilgin
and Durmuş 2003; Williams 2008; Chen et al. 2010; Jahanbakhsh 2012;
Rezaeinejad et al. 2015), social science (Bilgin and Durmuş 2003; Williams 2008),
technical writing (Roberts 1999), Turkish (Bilgin and Durmuş 2003), vocabulary
(Leone 2008), accounting (Terregrossa et al. 2012), agriculture (Dyer 1995).

A number of different variables, along with the results of previous research
studies, were used to test the following hypotheses of this research:

H1 Learning types/styles have a positive effect on student achievement.
H2 Publication type is a moderator for the positive effect of learning types/styles on

student achievement.
H3 Sample group is a moderator for the positive effect of learning types/styles on

student achievement.
H4 School subject is a moderator for the positive effect of learning types/styles on

student achievement.
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H5 Tool of data collection is a moderator for the positive effect of learning types/
styles on student achievement.

H6 The year of the studies is a moderator for the positive effect of learning types/
styles on student achievement.

H7 Culture is a moderator for the positive effect of learning types/styles on student
achievement.

19.2 Method

19.2.1 Study Design

In this study, the effect of learning types/styles on student achievement was tested
with a meta-analysis design.

19.2.2 Review Strategy and Criteria for Inclusion/Exclusion

To determine the research studies to include in the meta-analysis, the
Science-Direct, ProQuest and Ebsco academic databases were used to conduct a
literature review. For this process, the terms learning types/styles and student
achievement/student success included in the titles of the studies were used to screen
the research studies. The end date for the research studies included in the research
was identified as January 2016. Doctoral dissertations and peer-reviewed journals
were included in the study.

Many strategies were used to identify the research studies that were appropriate
for the meta-analysis of the study. First, a research study pool (443 research studies)
was established; it included all studies with learning types/styles and student
achievement/success in their titles. The abstracts of these studies were reviewed,
and all were found to be appropriate to include in the study. In the second stage, all
research studies in the pool were examined in detail. The results of the examination
found that 60 of the research studies in the pool were appropriate, and 383 were not
found to be suitable. The descriptive statistics of the 60 research studies included in
the analysis are presented in Table 19.1.

The criteria for inclusion of the research studies in the analysis study were
identified as follows:

• To have the statistical information necessary for correlational meta-analysis
(n and r, or R2 values)

• To be a study measuring the correlation learning types/styles and student
achievement/success
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Reasons for not including a research study in the meta-analysis:

• Having no quantitative data (qualitative research)
• Not having a correlation coefficient
• Not focusing on student achievement
• Not focusing on learning types/styles.

19.2.3 Coding Process

The coding process was essentially a data sorting process used to ascertain which
data were clear and suitable for the study. In this scope, a coding form was
developed before the statistical analysis was conducted, and the coding was con-
ducted according to the form. The main aim was to develop a specific coding
system that allowed the study to see the entirety of the research studies in general
and that would not miss any characteristics of each individual research study. The
coding form developed in the study was comprised of:

• References for the research
• Sample information
• Sample group
• Type of publication,
• School subject
• Data collection tool(s)
• The years of the studies
• Culture.

19.2.4 Statistical Processes

The effect size acquired in meta-analysis is a standard measure value used in the
determination of the strength and direction of the relationship in the study

Table 19.1 Characteristics of the studies included in the meta-analysis

Variables 1 2 3 4 5 Total

Type of
publication

Thesis Article –

n 25 35 60

% 41.6 58.4 100

Sample
group/unit

University Collage Elementary
school

High
school

Middle
school

–

n 22 4 5 17 12 60

% 36.7 6.6 8.3 28.4 20.0 100
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(Borenstein et al. 2009). Pearson’s correlation coefficient (r) was determined to be
the effect size in this study. Because the correlation coefficient has a value between
+1 and −1, the r value calculated was evaluated by converting this value into the
value as it appears in the z table (Hedges and Olkin 1985). Provided that more than
one correlation value is given between the same structure categories in correlational
meta-analysis studies, two different approaches are used in the determination of the
one to be used in the meta-analysis (Borenstein et al. 2009; Kulinskaya et al. 2008).
For this study, (i) first, if the correlations were independent, all the related corre-
lations were included in the analysis and were considered to be independent studies,
and (ii) if there were dependent correlations, then the highest correlation value were
accepted. A random effect model was used for the meta-analysis processes in this
study. The Comprehensive Meta-Analysis program was used in the meta-analysis
process.

19.2.5 Moderator Variables

To determine the statistical significance of the differences between the moderators
of the study, only the Qb values were used. Six moderator variables that were
expected to have a role in the average effect size were identified in the study. The
first of these considered is the sample group as a moderator in regards to the
relationship between learning types/styles and student achievement. The second is
the school subject which was thought to have a role on the average impact of
learning types/styles on student achievement. The rest are the type of publication,
the year of the studies, data collection tools and culture.

19.2.6 Publication Bias

A funnel plot for the research studies included in the meta-analysis of can be seen in
Fig. 19.1. Evidence that publication bias affected the research studies included in
the meta-analysis can be seen in Fig. 19.1. A serious asymmetry would be expected
in the funnel plot if there were a publication bias. The concentration of plots on one
side under the line of average effect size, particularly in the bottom section of the
funnel, suggests the probability of a publication bias in the research studies.
Evidence for publication bias was observed for the 9 research studies included in
the meta-analysis study.

A publication bias was observed in the funnel plot, and the results of Duval and
Tweedie’s trim and fill test, which was applied to determine the effect size related to
partiality in the publications that was acquired with the meta-analysis using the
random effect model, are shown in. As seen in Table 19.2, there is a difference
between the observed effect size and the virtual effect size established to correct the
effect of the publication bias. The reason for the difference is the asymmetry of the
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concentration on both sides of the center line and the studies plotted to the left of
and above the center line, skewing the symmetry.

19.3 Findings

Table 19.3 displays the results of the meta-analysis examining the relationship
between learning types/styles and student achievement. The findings supported
hypothesis H1 which formulated that there is a positive relationship between
learning types/styles and student achievement. The effect size of learning style on
student achievement was calculated as 0.23, which shows that learning style has a
medium effect (see Cohen 1988) on students’ academic achievement.

The results of the moderator analysis did not support hypothesis H2 which
formulated that the publication type plays a moderator role in academic achieve-
ment. Although the moderator analysis showed that the difference between the
effect sizes of the publication types was not statistically significant (Qb = 3.52,

Fig. 19.1 Effect size funnel for publication bias

Table 19.2 Duval and Tweedie’s trim and fill test results

Excluded
studies

Point
estimate

CI (confidence interval) Q

Lower
limit

Upper
limit

Observed
values

0.23 0.17 0.30 1603.35542

Corrected
values

9 0.14 0.07 0.22 2633.75865
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p > 0.05), the effect of learning style on academic achievement was medium for
both papers [r = 0.28] and theses [r = 0.16].

The findings supported hypothesis H3 which formulated that the sample plays a
moderator role in the effect size of the learning style on academic achievement. The
moderator analysis revealed that the effect size differences of the various samples
were statistically significant (Qb = 8.82, p < 0.05). According to this result, in high
school [r = 0.28], middle school [r = 0.30] and university [r = 0.26] learning styles
have a medium effect on achievement; whereas the effect of learning style on
achievement was not found to be significant for college and elementary school.

The moderator analysis supported hypothesis H4 which formulated that the
school subject used for measuring academic achievement play a moderator role in
the effect size of learning style on academic achievement. It was found that learning
style has medium effect on students’ academic achievement in biology [r = 0.78],
accounting [r = 0.62], economics [r = 0.58], mathematics [r = 0.41] and foreign
language [r = 0.38], reading [r = 0.22] and science [r = 0.29] courses, whereas it
has a small effect in GPA [r = 0.17]. On the other hand, no significant effect of
learning style has been detected in agriculture, English, history, humanities,
non-technical, psychology, social science, technical, Turkish and vocabulary
courses. According to the moderator analysis conducted through a random effect
model, the effect size of learning style on academic achievement is different for
each course, and, therefore, the effect size differences among the courses used to
measure academic achievement are statistically significant (Qb = 85.11, p < 0.05).

As it can be seen from the findings in the table, hypothesis H5 which formulated
that the data collection tool plays a moderator role in the effect size of learning style
on academic achievement was confirmed. The moderator analysis showed that the
effect size differences of the various data collection tools were statistically signif-
icant (Qb = 14.27, p < 0.05). Accordingly, it was found that the effect of learning
style on academic achievement was medium or large for LSI (Nigro) [r = 0.60],
LSA [r = 0.47] and LSI (Burke and Dunn) [r = 0.33] scales. The effect of LSI
(Kolb) Learning Style Inventory, which is the most widely used measurement tool
in research, is medium, whereas the effect of LSI (Grasha and Riechmann), which is
another frequently used measurement inventory, was not found to be significant
[r = 0.13].

The study supported hypothesis H6 which formulated that the publication year of
the research plays a moderator role in the effect size of learning style on academic
achievement. According to the moderator analysis, the effect size differences among
the different publication years are statistically significant (Qb = 40.29, p < 0.05). In
this regard, it was found that learning style had a medium effect on academic
achievement in the studies published between 1995 and 1999 [r = 0.30], 2006–
2010 [r = 0.40] and 2011–2015 [r = 0.34]. On the other hand, no significant effect
has been found in the studies published between 1980 and 1984, 1985–1989, 1990–
1994 and 2000–2004 (p > 0.05).

The study did not support hypothesis H7 which formulated that culture plays a
moderator role in the effect size of learning style on academic achievement.
According to the moderator analysis, the effect size differences of the
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countries/cultures examined are not statistically significant (Qb = 1.43, p > 0.05).
On the other hand, the effect of learning style on academic achievement was found
to be statistically significant in the publications related to both vertical-collectivist
[r = 0.28] and horizontal-individualistic [r = 0.20] countries (p < 0.05).

19.4 Conclusion

The effect of learning types/styles on student achievement was examined in this
meta-analysis study. A total of 443 research studies were collected during the
literature review, out of which 60 were included in the meta-analysis. The 60
research studies were compiled to obtain a sample size of 26,391 subjects. The
results of the random effect model showed that learning types/styles have a med-
ium-level positive effect on student achievement. The moderators identified for the
study were type of publication, sample group, school subject, tools of data col-
lection, the year of the studies and culture, of which sample group, school subject,
tools of data collection and the year of the studies were found to be the moderator
variables.

One of the most important concepts related to individual differences is the
concept of learning style. Researchers indicate that the identification of individuals’
learning styles can help people to become more successful in their learning, and it
allows the educators to arrange personalized learning processes (Claxton 1990).
The review of the research results showed that the hypothesis which formulated that
the publication type plays a moderator role in the effect of learning style on aca-
demic achievement was not supported. Even though the difference between the
effect sizes of the two publication types was not statistically significant according to
the moderator analysis, the effect of learning style on academic achievement was
positive in both papers and theses.

Moreover, the moderator analysis revealed that the effect size differences of the
sample groups were statistically significant. According to this result, learning styles
in high school, middle school and university have a medium effect on achievement;
whereas the effect of learning style on academic achievement was not found to be
significant for college and elementary school.

In addition, it has been found that the courses used for measuring academic
achievement play a moderator role in the effect size of learning style on academic
achievement. It was found that learning style has a medium effect on students’
academic achievement in biology, accounting, economics, mathematics and foreign
language courses, whereas it has a small effect in GPA, reading and science courses.
On the other hand, no significant effect of learning style has been detected in
agriculture, English, history, humanities, non-technical, psychology, social science,
technical, Turkish and vocabulary courses.

There are two main reasons for which it is important to measure learning styles.
The first of them is that we can obtain in this way valid and reliable data about a
person’s individual features which we can share with him and compare with other
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people’s characteristics. The second objective is that we can help people to select
appropriate learning materials since individuals are usually not aware of their own
learning style. The most widely used way of measuring learning styles is
self-assessment scales (Şimşek 2007).

When we review the literature on learning styles, we can see that there are many
learning style models. According to Coffield’s research conducted in 2004, there
were approximately 71 learning style models that were frequently used. These were
the scales which were both reliable and valid. In addition to them, there are many
scales lacking reliability and validity. Most of the learning style models are of the
same kind and they use similar measurements. The expansion of the learning styles
research field has brought numerous concepts and assessment tools. The most
important problem of the researchers who are interested in learning styles is to
decide which measurement tool is better or which model is more reliable. One of
the basic problems of the various models is the content of the model. This is
because the concept of learning style is often defined in different terms (As cited in
Şimşek 2007).

Another result of the study is that the hypothesis which formulated that the data
collection tool plays a moderator role in the effect size of learning style on academic
achievement was supported. The effect size differences of the various data collec-
tion tools were found to be statistically significant. The effect of LSI (Kolb) learning
style inventory, which is the most widely used measurement tool in research, is
medium, whereas the effect of LSI, which is another measurement inventory, was
not found to be significant. The reason why the data collection tools play a mod-
erator role may be that the various models which use the measurement tools have
each different content.

The research showed that publication year plays a moderator role in the effect
size of learning style on academic achievement. In this regard, it was found that
learning style had a medium effect on academic achievement in the studies pub-
lished between 1995 and 1999, 2006–2010, and 2011–2015. On the other hand, no
significant effect has been found in the studies published between 1980 and 1984,
1985–1989, 1990–1994 and 2000–2005. The review of the literature showed that
the concept of learning style was identified and integrated to the teaching process
only in recent years. Learning style had a medium effect on academic achievement
in the studies published between 2006 and 2010 and 2011–2015, which shows that
the use of teaching techniques based on learning styles started having an effect
during these time periods. Many researchers have used the concepts of cognitive or
learning style from a historical perspective. This trend may have limitations about
the theory and the learning styles inventories that were developed. Recent research
focuses on brain, multiple intelligence, creativity, and educational values. Style
studies can be considered through these concepts. On the other hand, there are
many inventories that carry the same name but they measure different skills.

One of the major points that should not be forgotten and should be considered
while assessing learning styles is that our personal learning styles may change
according to the education that we receive through our life. Learning styles also
vary according to regional differences. Cognitive processes, environment,
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motivation, biological faculties, imagination, social interaction and teaching tech-
niques may affect learning as well. For this reason, the variable of culture was also
considered as a moderator. The study showed that the culture variable does not play
a moderator role in the effect size of learning style on academic achievement. On
the other hand, the effect of learning style on academic achievement was found to
be statistically significant in the publications related to both vertical-collectivist and
horizontal-individualistic countries.
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Chapter 20
Conclusion and Limitations

Engin Karadağ

20.1 Conclusion

In this meta-analysis research, the studies in the literature which literature which
examine the predictors of student achievement are statistically analyzed. Table 20.1
presents the results of the meta-analysis regarding the relationship between student
achievement and 18 variables. A sample of 2.292.720 people was collected utilizing
2138 research studies in order to determine the impact level of 20 variables on
student achievement. The findings show that motivation, anxiety, self-regulation,
self-esteem, parent involvement, goal orientation and learning types/styles have a
low impact on student achievement. On the other hand, it was found out that
attitude, self-efficacy, self-concept, school culture, school climate, collective teacher
efficacy, expectations and the leadership behaviors of school principals have a
moderate impact on student achievement while socio economic status has a high
impact on student achievement. In addition, locus of control and social adjustment
have no impact on student achievement, and the variable of anxiety has a negative
impact. A narrow confidence interval found for the meta-analytic research study
indicates that the results of the studies included in the research are reliable. This
finding can be considered important because it provides the opportunity to make
reliable decisions regarding the strength and direction of the relationships found in
the meta-analysis.

Having contributed to the educational settings by examining the factors affecting
the achievement, a similar study has been conducted by John Hattie, who owns one
of the pioneer works about learning outcomes. Hattie (2009) synthesized the results
of more than fifteen years research—including over 800 meta-analysis studies- and
represented a wide collection of evidence-based research related to the influences
on student achievement, whose main contributors are classified as the student,
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home, school, curriculum, teacher, and teaching and learning experiences. He
examined the influences taking place in these categories to reveal the ones having
the greatest impact on achievement. Present study adds to Hattie’s (2009) work in
that this study searched for what really works in educational settings to improve
learning in a macro-level, including the seemingly important and often-studied
factors, while Hattie (2009) examined the micro-level contributors of achievement.
We hope these macro-level factors catch the attention of practitioners as well as
researchers. With this in mind, we summarize the results of our study visually in
Fig. 20.1a, b, with a similar way Hattie (2009) did. Figure 20.1a represents the
effect sizes on an upper and lower limit range based on the confidence intervals,
decreasingly from left to right. On the other hand, Fig. 20.1b indicates the actual
effect sizes in a decreasing way.

As it can be seen in Fig. 20.1a, b, the most powerful factors on student
achievement are the ones related to the school and teacher. The personal factors
take place in the next phase. Hence, the school community should work together to
get better school outcomes. Especially, a healthy communication between teachers

Table 20.1 Findings of the correlations between student achievement and variables: results of the
meta-analysis

Variables k N r/D CI Q

Lover limit Upper limit

Educational leadership 57 28964 .34 .27 .41 1954.01*

Motivation 214 551120 .28 .24 .31 33997.2*

Attitude 90 78015 .40 .35 .45 4737.9*

Anxiety 151 115086 −.28 −.30 −.25 2087.64*

Self-efficacy 231 242023 .34 .31 .36 9116.0*

Self-concept 123 223068 .38 .35 .41 6268.0*

Self-regulation 346 215452 .26 .24 .28 4095.8*

Locus of control 23 18918 .02 −.11 .12 897.7

Socioeconomic status (SES) 66 – −.90 −1.03 −.76 10044.3*

School culture 51 66391 .49 .26 .66 51215.9*

School climate 90 148504 .38 .33 .43 12385.1*

Collective teacher efficacy 35 2087 .52 .45 .59 130.3*

Expectation 126 104926 .32 .28 .35 4240.6*

Self-esteem 46 27419 .24 .22 .25 1002.6*

Social adjustment 24 5096 .10 −.04 .23 482.1

Parent involvement 251 378069 .21 .19 .24 14849.7*

Goal orientation 154 61191 .17 .15 .19 1077.2*

Learning types/Styles 60 26391 .23 .17 .30 1603.3*

cFig. 20.1 a Effect sizes of the correlational factors of achievement with confidence intervals,
b actual effect sizes of the correlational factors of achievement. Note SES is excluded from the
figures, since its effect size was not correlational
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and students during the classroom activities requires quality in teacher-student
relationship. Furthermore, when personal factors of students themselves taken into
consideration, teachers should encourage and motivate and support their devel-
opment to get better results in achievement. In sum, Fig. 20.1a, b tell us about the
importance and contributiveness level of the study factors on student achievement
and inform us about what actually works in schools to improve learning in a holistic
way.

Table 20.2 presents the results of moderator analysis which looked at the rela-
tionship between student achievement and 20 variables.

Type of Publication; it is a moderator for the effect of motivation, attitude,
anxiety, self-efficacy, self-concept, self-regulation and socio-economic status (SES)
on student achievement. The differences in average effect size are seen more in the
variables of motivation, attitude, anxiety, self-efficacy and SES mentioned in
research articles, and these differences also correlate to a great extent with
self-concept and self-regulation in doctoral dissertations. For instance, the effect of
motivation on SES is found higher in papers than dissertations. These findings point

Table 20.2 Findings on the correlations student achievement and variables: results of the
moderator analysis

Variables Moderatörler

Type of
publication

Year of
publication

Country
culture

The
course

The education
level

Educational
leadership

Motivation + +
Attitude + + + +
Anxiety + +
Self-efficacy + + + +
Self-concept + +
Self-regulation + + + +
Locus of control +
Socioeconomic
status (SES)

+ + + +

School culture +
School climate +
Collective teacher
efficacy

Expectation + + +
Self-esteem +

Social adjustment +
Parent involvement +
Goal orientation +
Learning types/
styles

+ +
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out towards a possible bias in the publications that focus on student achievement.
Moreover, this finding also shows that studies that do not result in the predicted
outcome (the effect of the examined variable on student achievement) have a lower
possibility of publication.

Year of Publication; it is a moderator for the effect of attitude, anxiety,
self-efficacy, self-regulation, SES, school culture, school climate, self-esteem, so-
cial adjustment and learning types/styles on student achievement. The differences in
average effect size correlate highly with all the variables in the studies examined.
These findings show that student achievement is more affected today by both the
characteristics and behaviors of students and the relevant stakeholders.

The culture in which the study was conducted; it is a moderator for the effect of
self-efficacy, self-regulation, and locus of control, parent involvement, goal orien-
tation and expectation on student achievement. The differences correlate highly
with all the variables in vertical-individualist countries. The students in
vertical-individualist societies are more independent individuals in terms of per-
sonality traits and therefore this highly affect students’ success.

The course subjects examined in the study; it is a moderator for the effect of
attitude, self-efficacy, SES, self-esteem and learning types/styles on student
achievement. The differences in average effect size differ to a large extent in terms
of variables. These findings are related to the content of the various courses and the
abilities of students.

The level of school in which the study was conducted; it is a moderator for the
effect of motivation, attitude, self-concept, self-regulation, SES and self-esteem on
student achievement. The differences in average affect size are seen more in primary
and secondary schools in almost all variables. These findings show that the
achievements of students from lower grades are affected by more variables.

When the research results are considered, the average effect size of the identified
variables of this research on students’ achievement has been calculated by gathering
data from different samples and through different measuring tools. The
meta-analysis shows that motivation, anxiety, self-regulation, self-esteem, parent
involvement, goal orientation and learning types/styles have a low impact on stu-
dent achievement whereas attitude towards the course, self-efficacy, self-concept,
school culture, school climate, collective teacher efficacy, expectation and the
leadership behaviours of school principals have a moderate impact. Finally,
socioeconomic status has a high impact on achievement. The variables affecting
student achievement can be grouped under two groups: variables about (i) students
and about (ii) stake holders, and these can be further divided into five groups
(variables about (i) students, (ii) parents, (iii) teachers, (iv) schools and (v) school
principals). The most important findings of the research are that the variables related
to parents, such as the SES, have a high impact and that the variables related to
schools, such as the school climate and school culture, have a moderate impact on
student achievement.
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20.2 Limitations of the Study

This study was conducted based on current data obtained from original research
studies. Possibly the biggest disadvantage of the study was that the data were based
only on correlational studies. This feature introduces a potential methodological
bias. The opinion that quantitative research methods may be more effective in
explaining the nature of student achievement and variables serves as the basis for
the argument that the results of this study cannot sufficiently explain the causal
effects of the results.

Despite the strategies developed to select the research studies subsequently
included in the meta-analysis, it was not possible to access all of the research
studies. The reason for this is twofold: (i) the ScienceDirect, ProQuest and EBSCO
academic databases solely provide access to the full text of publications written in
the English language—therefore, it was not possible to reach research studies
written in other languages; and (ii) all dissertations used in the study were from
American and Canadian universities, thereby introducing the possibility of a cul-
tural bias.

The correlational values from research studies that generally assessed con-
structive leadership skills and organizational outputs were included in the
meta-analysis. The fact that studies of destructive leadership are not yet interna-
tionally common and that the number of studies are limited have an effect on this
situation. Therefore, the meta-analytic studies were not designed to draw conclu-
sions on destructive leadership and organizational outputs; moreover, destructive
leadership on organizational outputs may have a higher degree of explanatory
power. Thus, to include both constructive and destructive leadership and organi-
zational outputs in a meta-analysis may provide more detailed information with
which to explain concepts.
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