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Abstract Article Info
The purpose of this article is to report on the development of a proof-of- Received
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concept situational judgment test (SJT) to assist in the selection of

candidates for primary teacher education (ITE) programs. Nine Revised
. . . 19 November 2016
development steps involving practising teachers, teacher educators, and
applicants to ITE programs were carried out to establish target attributes Accepted
PP prog | target 23 November 2016
and to develop content for the test. The results from administering the test Key words
to 124 primary ITE candidates showed a near-normal distribution, high teacher selection:
levels of reliability, and significant positive correlations with a range of initial teacher education;
concurrently administered interview scores. We conclude with a situational judgme_nt tests;
description of the necessary next steps needed to implement evidence- teacher effectn_/enessz
supported teacher education selection processes in a range of international recrultme_nt,
i teacher characteristics
settings.

1. INTRODUCTION

Identifying and selecting the most promising prospective teachers has been a continuing
challenge in educational research and practice for nearly 100 years (e.g., Knight, 1922; Staiger
& Kane, 2015). Any selection process is built on an evaluation of data to make predictions
about future effectiveness. Selecting candidates for initial teacher education (ITE) programs
presents selectors with questions about the kinds of data to evaluate: Which characteristics of
candidates should be evaluated? How can these characteristics be evaluated in a way that is
reliable, valid, and fair? Are these characteristics associated with success in teacher education
and teaching practice? The conventional selection approach for ITE programs is to ask
candidates for some combination of academic transcripts, personal statements, letters of
reference, and to participate in individual interviews. However, there is little evidence
supporting the use of many conventional ITE selection procedures (Casey & Childs, 2011),

1 Corresponding Author Phone: +44 07914 701260 Email: robert.klassen@york.ac.uk
2148-7456 /© 2017 DOI: 10.21449/ijate.275772



International Journal of Assessment Tools in Education: Vol. 4, Issue 2, (2017) pp. 96-114

and furthermore, some selection methods-including interviews and letters of reference-may
be unreliable and systematically biased against certain groups of candidates (McDaniel,
Whetzel, Schmidt, & Maurer, 1994). In this proof-of-concept study, we report the
development and initial evaluation of an innovative selection tool for use in selecting
candidates for primary ITE programs.

1.1. The case for improving selection procedures into initial teacher education

High-performing education systems tend to place importance on developing effective
ITE selection processes (Barber & Mourshed, 2007; Sahlberg, 2014; Sclafani, 2015), with
selection methods that include evaluation of candidates’ academic and non-academic
attributes®. Researchers and policy-makers in a range of settings have called for improvements
in ITE selection in efforts to improve teacher quality (Heinz, 2013; Thomson et al., 2011; UK
House of Commons, 2012). In any jurisdiction, selection is necessary for three reasons: a) to
make decisions about ‘selecting in” when the number of applicants outweighs the number of
available places, b) to make decisions about ‘selecting out’ in order to identify those
candidates who may be unsuitable, and c¢) to provide a profile of candidates’ strengths and
weaknesses for future development. At the foundation of selection research is the belief that
individuals vary in personal attributes and experiences, and that these individual differences
are related to future behaviors in training and professional contexts.

Although almost all novice teachers become more effective with experience and
professional training (Hanushek & Rivkin, 2011), their effectiveness relative to their peers
remains quite stable over time (Atteberry, Loeb, & Wyckoff, 2015). That is, novice teachers’
relative effectiveness is heterogeneous and is predictive of their future relative effectiveness,
especially for those who initially display the highest and lowest levels of relative effectiveness
(Atteberry et al.). Furthermore, although many candidates entering ITE programs will show
growth in non-academic attributes (e.g., professional commitment and motivation) during the
duration of their program, some candidates will show persistently low levels of professional
commitment and motivation (e.g., Klassen & Durksen, 2014; Watt, Richardson, & Wilkins,
2014). Watt et al. (2014) traced the professional commitment and motivation of students from
the beginning to the end of their ITE programs, and found that a sizable group-28% of
participants in their study-began the program with low levels of motivation for teaching and
maintained that profile until the end of the program. Given the relative stability of teacher
effectiveness and non-academic attributes, selection methods used by ITE programs should
make the best possible predictions about the motivation and effectiveness trajectories of
prospective teachers.

1.2. Current approaches for ITE selection

Uncovering the within-teacher factors that lead to teacher effectiveness is at the heart of
the ITE selection process. Although attempts have been made to improve and systematise
selection practices, there is a dearth of valid tools to help admissions committees make these
important selection decisions in ITE programs (Mikitovics & Crehan, 2002). Selection into
ITE programs typically involves evaluation of three factors: (1) academic attributes (such as

'The term ‘academic’ attributes (sometimes referred to as ‘cognitive’ attributes) refers to variables that
reflect reasoning skills (such as the Scholastic Aptitude Test, SAT) or academic achievement (e.g.,
GPA or past performance in particular academic areas). The term ‘non-academic attributes’
(sometimes referred to as ‘non-cognitive’ attributes) refers to within-person variables, which might
include beliefs, motives, personality traits, and dispositions (e.g., Patterson, Zibarras, & Ashworth,
2016).
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subject area knowledge using evidence from university transcripts and sometimes through a
written response to a journal article); (2) background experience (using evidence from
personal statements and reference letters); and (3) non-academic attributes (such as
personality, motives, and dispositions using evidence from interviews, personal statements,
and occasionally, personality tests).

Figure 1 provides a model with examples of how these three factors are measured and
how they are linked to performance for selection into ITE programs. Although teacher
education programs vary in the kinds of assessments that they use for assessing candidates,
we know very little about the reliability, validity, and perceived fairness of these procedures.
What links disparate selection methods together is the common goal to identify candidates
who show higher, rather than lower, levels of academic and non-academic attributes.

In the UK, a recent survey of 74 university-based (ITE) providers (Klassen & Dolan,
2015) found that all programs assessed academic attributes through evaluation of university
academic transcripts, and that almost all assessed non-academic attributes through a
combination of individual and group interviews (97%), and evaluation of behaviour in group
activities (62%). In North America, specific selection methods for ITE programs vary widely,
but selectors typically rely on some combination of candidates’ previous academic
achievement, individual and group interview performance, personal statements, letters of
reference, and in some cases, government-mandated standardized tests (Casey & Childs,
2007). Selection into highly competitive Finnish ITE programs includes evaluation of
academic attributes such as academic achievement, but also non-academic attributes including
personality and interpersonal skills (Sahlberg, 2014). Similarly, selection into competitive
Singaporean ITE programs includes an evaluation of academic attributes such as grades and
national exams, but also evaluation of non-academic attributes including motivation, passion,
values, and commitment to teaching (Sclafani, 2015). Almost all selection approaches have
the same goal—to identify candidates with the highest potential for success during the
program and in teaching practice—but there is little evidence for reliability, validity, and
fairness of these selection methods internationally (Hobson, Ashby, Mclintyre, & Malderez,
2010).

1.3. Situational judgment tests

In fields outside of education, there has been a keen interest in the use of situational
judgment tests (SJTs) for employee selection, but also for selection into professional training
programs, especially in medicine (e.g., Patterson, Zibarras, & Ashworth, 2016). SJTs are a
measurement method designed to assess candidates’ judgments of the benefits and costs of
behaving in certain ways in response to challenging contextualised scenarios. In some ways,
SJTs resemble a conventional face-to-face interview where a scenario might be presented
orally to candidates with an open-ended response format (e.g., Describe what you would do
if....). SJTs, however, differ from conventional interviews in that a larger sample of scenarios
can be administered to applicants, the scoring key can be standardized, and the tests can be
used to screen large numbers of applicants economically and efficiently. The format of SJTs
can be in paper-and-pencil, computer-administered, or video-based. The development of SJT
content is typically based on job analysis and through gathering ‘critical incidents’ from those
already in the job (Patterson et al., 2016). Experienced professionals, or ‘subject matter
experts,” are used to generate response options (Lievens et al., 2008). Final scoring keys,
which indicate more and less effective response options, are established through consensus
with a panel of experts.
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Figure 1. Model of relationship between academic attributes, background experience, and non-academic attributes in prediction of
performance of ITE performance and teaching behaviors.
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SJTs are designed to measure implicit trait policies; that is, the tendency individuals
have to express traits in certain ways under particular contexts (Motowidlo & Beier, 2010).
According to this theory-similarly conceptualised as tacit knowledge in Sternberg’s theory of
successful intelligence (e.g., Elliott, Stemler, Sternberg, Grigorenko, & Hoffman, 2011)-those
who are more experienced in a particular job are more likely to implicitly understand optimal
behavioral responses. However, novices with limited experience also have partial knowledge
about effective response patterns, based on their implicit traits and understanding of the kinds
of behaviors that are likely to be most appropriate in SJT scenarios (Motowidlo & Beier). In
education, candidates for ITE programs have pre-existing beliefs about how to react to
classroom challenges (e.g., how to manage classroom discipline issues), based on the
procedural knowledge gained from their own life experiences, even when they do not have
direct experience with teaching. These existing beliefs, or implicit trait policies, may change
as candidates gain pedagogical knowledge and teaching experience, but remain as influences
of teaching behaviors.

SJTs tend to display stronger face and content validity than conventional non-academic
measures due to their close correspondence to the work-related situations that they describe
(Whetzel & McDaniel, 2009).The interest in SJT methodologies is due to the promise of
predictive validity (Patterson et al., 2016), with SJTs administered at admissions to medical
school predicting job performance (r = .22) nine years later (Lievens & Sackett, 2012). In a
recent meta-analysis on SJT validities and reliabilities, Christian et al. (2010) found SJTs
measuring interpersonal attributes had a mean validity coefficient of .25, those measuring
conscientiousness had a mean coefficient of .24, and heterogeneous composite SJTs showed
amean validity of .28. A previous large-scale meta-analysis of SJT validity (N = 24,756) using
mostly concurrent validity studies showed a validity coefficient of .26 (McDaniel, Hartman,
Whetzel, & Grubb, 2007).

Non-academic attributes can be measured using conventional, explicit measures of
personality (e.g., ‘How much is this statement like you?’ | am generally agreeable) that are
prone to socially desirable response patterns (Greenwald & Banaji, 1995; Johnson & Saboe,
2011). In contrast, SJTs can provide an indirect or implicit measure of what candidates view
as appropriate ways of behaving in certain contexts (Motowidlo & Beier, 2010). Moreover,
SJTs constructed in collaboration with expert practitioners are less susceptible to coaching
effects and faking than many other kinds of selection tests because they are cognitively
complex and are designed to measure implicit traits (Whetzel & McDaniel, 2009).

Researchers have also noted weaknesses in the research underpinning the development
and use of SJTs for selection (e.g., Lievens, Peeters, & Schollaert, 2008). The vast majority of
SJT validation studies have used a concurrent design with few studies establishing predictive
validity (Campion, Ployhart, & MacKenzie, 2014). Although SJTs are often constructed to
target particular attributes (e.g., professional integrity in medical selection; Patterson et al.,
2016), their hypothesized factor structure is frequently not replicable in factor analysis
(Lievens et al., 2008). In addition, internal consistency may be below conventional standards,
and some SJTs have been shown to be prone to faking and coaching (Whetzel & McDaniel,
2009). SJTs are typically developed to reflect multiple dimensions, but because the content of
individual items (scenarios) may reflect multiple dimensions, establishing the factor structure
can be a challenge (Schmitt & Chan, 2006).

SJTs have been shown to predict performance in dentistry and medical training
programs over and above cognitive measures (Lievens & Sackett, 2012; Patterson, et al, 2012).
In the United States, SJTs were found to be a better predictor of lawyer effectiveness than the
conventional tests used for selection into highly competitive law schools, and to be less prone
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to inter-group bias (i.e., race, gender) than other measures (Shultz & Zedeck, 2012). Overall,
SJTs have shown strong concurrent validity, some evidence of predictive validity (Lievens &
Patterson, 2011), and a higher degree of fairness (i.e., less systematic bias) than other selection
methods (Shultz & Zedeck, 2012).

Current Study. SJTs are often designed deductively (top-down) to capture personality
traits, but can also be designed to measure inductively-developed, contextualised non-
academic attributes related to professional effectiveness. The current study describes the
development and initial validation of a proof-of-concept SJT designed to be used for selection
into primary level teacher education programs in the UK. Four research questions were posed:

(RQ1) Can a set of robust target attributes be established based on an inductive (bottom-
up) approach?

(RQ2) Can an SJT developed for entry into primary ITE show acceptable psychometric
properties?

(RQ3) Is the SJT a valid selection method (i.e., does the SJT show concurrent criterion-
related validity with scores from the existing selection process)?

(RQ4) Do candidates view the SJT as fair and as a feasible selection method (i.e., does
the test show face validity)?

2. METHOD AND RESULTS

The ITE selection SJT was designed to assess non-academic attributes required for
success as a novice teacher in UK primary schools. We followed best-practice approaches to
SJT development from the organizational psychology literature (Campion et al., 2014), and in
particular, the approach used by Patterson et al., 2015 as part of their creation of selection tests
used for medical training. Figure 2 illustrates the three phases and nine steps of the
development process. In Phase 1, we developed the target attributes on which the content
(scenarios and responses) of the SJT were based. We used an inductive approach with data
gathered through observation of practising teachers, individual and focus group interviews
with teachers and teacher educators, and questionnaires with teachers and teacher educators.
An inductive approach to SJT development has been widely used in organizational psychology
(Campion et al., 2014) and for developing selection tools for medical education (Patterson et
al., 2016). In Phase 2, we created scenarios and responses for the SJT. In Phase 3, we carried
out an initial validation of the SJT using concurrent data from current selection processes with
participants from three ITE programs in the UK.

Steps 1-3: Identifying target attributes. Three steps were carried out to establish the
target attributes for the SJT?. Defining the target attributes is an important step in developing
SJTs, since creation of SJT content (scenarios and response options) is grounded in the target
attributes. Step 1 consisted of full-day observations and in-depth interviews with two
practising teachers in two schools. Step 1 was designed to provide an initial awareness of the
activities and behaviors of the target teachers, inside and outside of the classroom. One teacher
was a mid-career teacher and one was a newly-qualified teacher in her first year of practice
after completing a teacher education program. A detailed summary report was produced
describing the teachers’ routines from the start of the day (e.g., ‘up at 5 a.m., drive to gym’)
to the close of the day (e.g., ‘as soon as child in bed, marking for 1 hour’). The purpose of
Step 1 was not to provide an exhaustive or representative exploration of school life, but to

! Steps 1-3 were carried out for the development of an earlier version (for primary and secondary ITE
applicants) of the SJT (see Klassen, Durksen, Rowett, & Patterson, 2014). In Step 4 we revised the
target attributes created in Steps 1-3.
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(re)familiarise the research team with the daily activities of teachers and the general
functioning of schools.

In Steps 2 and 3, three focus group interviews were conducted in two schools (n = 18)
and one university teacher education program (n = 10), and included practising teachers,
school leaders, and teacher educators. Step 2 was designed to inductively identify the target
attributes needed for successful novice teaching. The 28 expert participants were
recommended by teacher education leaders and recruited from the pool of teachers and teacher
educators who were involved in pre-service teacher supervision. We generated discussion
using a critical incident approach where participants were encouraged to consider ‘critical
incidents’ that led to positive or negative outcomes, e.g., Think of a event where a newly-
qualified teacher showed good (bad) judgment. In addition, focus group participants were
asked to generate and rate academic and non-academic attributes necessary for success for
new teachers. Focus group data were collected and analysed using a content analysis approach.
The focus group meetings resulted in the generation of 13 initial attributes (e.g., caring,
fairness, enthusiasm, reflection) with behavioral descriptors.

Step 3 consisted of an iterative process of data reduction and integration led by three of
the authors, and carried out through discussions with teachers and teacher educators about the
importance of the 13 initial attributes (i.e., How important are these attributes for new
teachers?). We used a multi-method consensus approach that integrated numerical ratings of
the attributes with individual and group discussion of the relative importance of the attributes.
In particular, we used a data reduction process that involved proposing clusters of domains to
teacher and teacher educator focus groups and that asked Which of these attributes are critical
for the success in the teacher education program? and Which attributes are critical for the
success of new teachers? The 13 initial attributes were discussed individually and summarized
into themes, or domains, with operational descriptors generated through discussion.

Phase 1: Establishing Target Attributes

After completion of the data reduction process, three composite domains-each
consisting of two target attributes-emerged through further discussion and group consensus:
Empathy and Communication, Organisation and Planning, and Resilience and Adaptability.
The three composite domains were next evaluated for suitability to capture the key attributes
specifically needed for novice teachers working in primary school contexts.

Step 4: Reviewing target attributes. Step 4 was conducted to evaluate and revise the
target attributes specifically for the primary school environment. We posed three questions to
seven experienced teacher educators from three UK university-based teacher education
programs:

« Do the three broad domains (and six target attributes) capture the non-academic
attributes necessary for successful novice teaching at the primary school level?

« Are there any additional attributes that need considering?

« How do these attributes need adapting for a primary school teaching context?

The review of target attributes resulted in retention of the three composite domains, but
with a revision of the operational descriptors for a primary school environment. For example,
the domain “Organisation and Planning” was broadened by consensus to include elements
relating to managing competing priorities in order to capture the multiple demands primary
school teachers face. Table 1 presents the three composite domains with the six target
attributes and their descriptors. The domains generated in Steps 1-4 formed the foundation of
the SJT content, and served as the basis for creating items (scenarios) and responses.
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Table 1. Composite Domains and Target Attributes Identified for Teacher Selection SJT

Domain

Description

Empathy and Communication

Organisation and Planning

Resilience and Adaptability

Candidate demonstrates active listening, and engages in an open dialogue with both pupils and colleagues.
Candidate seeks advice pro-actively and is responsive to both professional feedback and pupils’ needs.
Candidate has the ability to adapt the style of communication and nature of dialogue appropriately.

Candidate has the ability to manage competing priorities and display time management and personal
organisation skills effectively, using these skills to enhance positive learning interactions with pupils.

Candidate demonstrates the capability to remain resilient under pressure. Demonstrates adaptability, and an
ability to change lessons (and the sequence of lessons) accordingly where required. Candidate has an
awareness of their own level of competence and the confidence to either seek assistance, or make decisions
independently, as appropriate. Is comfortable with challenges to own knowledge and is not disabled by

constructive, critical feedback. Uses effective coping strategies.
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Phase 2: Creating Test Content

Phase 2 consisted of four steps (Steps 5 to 8) aimed at developing content for the SJT
based on the target attributes.

Step 5: Item development interviews. Step 5 was conducted by trained interviewers
(from an organizational behavior consulting firm) with practising teachers to develop
scenarios and responses based on the identified target attributes. Eleven teachers who had
experience working with novice teachers (i.e., as mentors of newly-qualified teachers) were
individually interviewed in order to generate classroom scenarios and response options. A
critical incidents method was used, whereby participants were asked to reflect on challenging
situations that they had experienced as novice teachers or that they had observed when
supervising novice teachers (Anderson & Wilson, 1997). Participants were guided to generate
critical incidents related to the six target attributes. The resulting critical incidents were used
as the basis for creating 54 SJT scenarios and responses. Table 2 presents an example SJT
item that resulted from an item development interview.

Step 6: Item review workshop. A one-day workshop with eight experienced teachers
from six UK primary schools (chosen for their involvement in supervising novice teachers),
together with three teacher educators was held to review the 54 items (scenarios with
associated response options) generated in Step 5. The workshop began with an introduction to
item review principles and SJT attributes (e.g., Is the item set in the correct context? Is the
item set at an appropriate level for a novice teacher [not an experienced teacher]? Are the
responses plausible? Does the content depend on specific knowledge [which would unfairly
discriminate against participants without a particular background]?). Participants were then
arranged in pairs to review the 54 SJT items, followed by group work to revise problematic
items. The workshop concluded with a calibration session where participants reviewed and
discussed decisions made about content revision. The workshop resulted in an initial draft SJT
consisting of all 54 items that were generated through item development interviews.

Step 7: Concordance panel review. In a concordance panel, test items are completed
and evaluated by experts, and a scoring key is determined from a consensus of the experts
(Bergman, Drasgow, Donovan, Henning, & Juraska, 2006). A concordance panel review
session was conducted to identify a level of scoring consensus between expert reviewers in
order to conclude which items had the highest degree of scoring agreement and to establish a
scoring key. The 11 participants in the concordance panel were 9 experienced teachers and 2
teacher educators who worked closely with trainee teachers in schools and teacher education
programs. Panel members completed the SJT in a 2-hour session, and provided additional
feedback on the suitability and relevance of the scenarios and response options. Based on the
scoring consensus and feedback on the 54 items, 35 items were selected for piloting with ITE
candidates.

Step 8: Pilot test construction. The items were further revised based on feedback from
the concordance panel (Step 7) and piloted with its scoring key. The pilot version of the SJT
consisted of 35 scenarios designed for ITE candidates to complete in one hour. Five items
represented the Organisation and Planning composite domain, 12 items represented Empathy
and Communication, and 18 items represented Resilience and Adaptability. In order to reduce
potential coaching effects (e.g., Whetzel & McDaniel, 2009), we used two response formats:
22 items used a ranking format (i.e., Rank responses to this situation in order of
appropriateness) using a 5-point scale, and 13 items used a multiple response format (e.g.,
Choose the three most appropriate actions to take in this situation). Test scoring used a near
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miss scoring approach: for ranking items, candidates received partial points for correct
responses that were not in the optimal order. For example, four points were awarded to an item
in correct position, three points for an item adjacent to correct position, two points for an item
two positions away, and so on. For multiple response items, candidates received four points
for each correct answer, giving a possible total of 12 points for each scenario.

Table 2. Example of SJT Scenario

You are teaching a lesson and have asked the students to individually complete an exercise that requires
them to write down their responses. You have explained the exercise to the students and answered all
of the questions that they have asked. As the students begin writing, one student, Ruby, starts to throw
paper around and is clearly distracting the students sitting nearby. You know from previous incidents
that Ruby often becomes frustrated when she does not understand how to complete activities, and that
she often displays her frustration by being disruptive.

Choose the three most appropriate actions to take in this situation (alternatively, Rank the items
in the most appropriate order)

¢ Send Ruby out the class if she continues to be disruptive

o Ask Ruby if she understands what the activity requires her to do

¢ Check in five minutes to see if Ruby has made progress with the exercise

o Tell Ruby that you are disappointed in her behavior

o Ask Ruby’s classmate to discreetly provide help

o Stop the exercise and discuss the classroom behavior plan with the whole class
e etc. (eight total response options)

Note. This is an example only, and is adapted from an item from the primary SJT.

Phase 3: Collecting Reliability and Validity Evidence

Step 9: Piloting of SJT with ITE candidates. The final step in the last phase of
development consisted of piloting the SJT with participants at two UK university ITE
programs during their interview day. Participants were volunteers who were asked during the
interview day if they would be willing to spend one hour completing the SJT. Interview day
administrators estimated that 60% of candidates volunteered to complete the SJT during the
course of the interview day, which consisted of procedures such as group activities, a written
task, and individual interviews. A total of 124 candidates agreed to complete the SJT. Most of
the candidates were female (81%) and white British (97.5 %), with a mean age of 22.3 years
(range 20-34 years).

Descriptive statistics. Analysis of the 35-item test scoring resulted in three items being
dropped due to low item quality (low correlations with total test score), leaving 32 items for
further analysis. The mean score of the test was 407.3 (SD = 33.19), with a range of 270 to
458. The difficulty level of the test was 76% (i.e., the mean score was 76% of the total possible
score. As is conventional for SJTs, we did not calculate means, reliability coefficients, or
validity coefficients for the individual domains (e.g., Lievens et al., 2008).

The reliability of the 32-item SJT (o = .79) compares favourably with other SJTs used
in selection contexts (Whetzel & McDaniel, 2009). The mean test score was 407.3 (range 270
to 458) with a maximum possible score of 536. The distribution of the scores was near normal,
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with a slight negative skew, meaning that most candidates scored in the higher range of the
test rather than the lower range.

Validity. We used interview scores for 108 participants provided by ITE program
coordinators to test the SJT’s concurrent validity. The seven scoring categories for the
interview (scored on a 1-4 scale) were:

(1) ability to communicate in standard English
(2) pedagogical and subject knowledge

(3) reflections on experience

(4) understanding of education practice

(5) quality of thinking

(6) personal attributes and skills, and

(7) overall interview score.

Table 3 provides the means and standard deviations for the seven interview scores, and
the correlations between the interview scores and total SJT score. The SJT showed significant
positive correlations with each mean interview score (.21 <r < .29, p <.01), suggesting that
the SJTs measured attributes that overlapped with the attributes measured by a wide range of
interview indicators. The SJT showed a correlation of .29 with the overall interview score.

Candidate reactions. We also collected data on candidates’ perceptions of fairness,
feasibility, and reasonableness of using SJT as part of the selection process because
candidates’ perceptions of the selection process influence their opinions of the organisation
(Walker et al., 2013). From a recruitment perspective, a teacher training program’s ability to
successfully recruit applicants is influenced by the perceptions of current and past applicants,
who may share word-of-mouth accounts about the fairness of the selection process, ultimately
influencing the success of recruiting the best possible candidates.

Candidates reported a range of test completion times, with 56% of candidates reporting
a completion time of 40-60 minutes and 42% of candidates reporting a completion time of
less than 40 minutes. Most candidates (79%) agreed/strongly agreed that the test was “clearly
relevant for those applying for ITE”, and 74% agreed/strongly agreed that the level of
difficulty was appropriate for ITE candidates. A majority of candidates (76%) agreed/strongly
agreed that the content of the SJT appeared to be fair. Given an opportunity for open-ended
responses, candidates commented that the test was useful to “place themselves in real life
situations” and “far more applicable to the type of teaching experienced in the classroom”
compared to other selection tests that they had taken for admission into other ITE programs.
A minority of candidates commented that the test was too long and that, in some scenarios, it
was difficult to judge the appropriate responses in the absence of additional information.
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Table 3. Correlations Between Interview Scores and SJT Total Score

Interview domains

Personal attributes Mean interview

Ability to Pedagogical & Reflectionson Understanding of Quality of
communicate subject experience education thinking and skills score
knowledge
Mean (SD) 3.16 (.63) 2.55(.83) 2.65 (.89) 2.66 (.89) 2.67 (.92) 2.92 (.88) 2.77 (.70)
Correlations with ., 31%* 21 21 21 21 29%*
SJT score
Table 3. Correlations Between Interview Scores and SJT Total Score
Interview domains
Pedagogical - . . Personal  Mean
Ability to communicate & subject Reflec_:tlons on Understar_wdmg Ql.Ja“.ty of attributes  interview
experience of education thinking .
knowledge and skills  score
Mean (SD) 3.16 (.63) 2.55 (.83) 2.65 (.89) 2.66 (.89) 2.67 (.92) 2.92 (.88) 2.77 (.70)
Correlations 24* 31** 21* 21* 21* 21* 29**

with SJT score

Note. N = 108. *p < .05. **p < .0L.
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3. DISCUSSION

Developing evidence-supported ITE selection practices is one approach to improving
system-wide educational outcomes. In this proof-of-concept study, we presented the
development and initial validation of a test for selection into primary ITE programs. The novel
contribution of this article is that we show, as far as we know, the development of the first SJT-
based selection test for primary teacher education programs, and although the results are
encouraging, they represent the first step of many in a move to develop an operational selection
tool. The results from the study suggest that the SJIT methodology shows potential for selection
purposes, with evidence of reliability, validity, and a positive response (e.g., perceived fairness)
from ITE candidates.

We examined four research questions in this study. In response to the first research
question (Can a robust set of target attributes be established?), three target attribute clusters
were developed from a systematic inductive approach and endorsed by a diverse group of
teachers and teacher educators. The three domains derived from the inductive development
process used in our research have corollaries in other conceptual models of teacher
effectiveness and teacher-student interactions. Pianta and Hamre’s CLASS framework (2009)
proposes three domains—emotional supports, classroom organization, and instructional
supports—that can be mapped on to at least two of the inductively-derived domains in our
model. Our domain of Empathy and Communication shares common ground with Pianta and
Hamre’s emotional supports, especially with the dimensions of teacher sensitivity and regard
for student perspectives. Our domain of Organisation and Planning shares commonalities with
classroom organization, with its dimensions of behavior management and instructional
learning formats. Models of teacher effectiveness developed by other researchers, e.g., the self-
regulation skills and motivational characteristics from the work of Kunter, Kleickmann,
Klusmann, and Richter (2013) also share aspects of the domains developed in our model.

The inductive approach that we used, involving practicing teachers and teacher educators,
was rigorous, and the target attributes were shown to be robust. However, further work is
needed to expand the target attributes to include theory-derived (deductive) attributes that have
been associated with teaching effectiveness, such as personality (Rockoff, Jacob, & Kane,
2011) and self-efficacy (Klassen & Durksen, 2014).

Our second and third research questions pertained to the psychometric properties of the
proof-of-concept SJT. The psychometric results were acceptable, with a high level of reliability,
a near-normal distribution, and significant empirical associations with interview criteria.
Internal consistency reliability coefficients for SJTs are often low, partly because contextualised
items (scenarios) tend to be complex and measure multiple constructs, even when they are
designed to assess a particular attribute (Patterson et al., 2015).

The concurrent validity coefficient of r = .29 with overall interview score is encouraging
for a proof-of-concept study and it is in line with fully developed SJTs (Christian et al., 2010).
Further research will be needed to establish incremental validity of the SJT (i.e., what the SJT
adds to selection decisions over-and-above other selection measures) and further work is needed
to explore the predictive validity of the test using reliable and valid measures of teaching
effectiveness (e.g., Pianta & Hamre, 2009).
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Our fourth research question (Do candidates view the SJT as fair and as a feasible
selection method?) was answered by candidates’ generally positive responses to completing the
SJT during selection. Candidates’ perceptions of selection practices influence acceptance
decisions, likelihood of litigation based on perceived unfairness of acceptance policies, and the
academic reputation of the selecting institution. Previous research has shown that
contextualised selection methods (e.g., SJTs) are perceived as being fairer than non-
contextualised methods (e.g., personality tests; Bauer & Truxillo, 2006). Further steps to
increase transparency might include providing candidates with information about how the test
was developed and validated, and how SJT scores would be integrated into the selection process
(e.g., the amount of weight an SJT score would carry in the overall selection process).

3.1. How an SJT might be used for selection into ITE programs

For live selection, admissions committees could use the SJT test in two ways. First, the
test could be used for initial screening of non-academic attributes before candidates are invited
to an expensive and time-consuming assessment centre or face-to-face interview day. The
scoring of the SJT provides an overall score that can be weighted along with other assessment
criteria, such as academic records, letters of reference, and interview scores, to produce a
screening cut-off score. Most ITE programs already screen for academic attributes (e.g., review
of academic transcripts) before inviting applicants to interviews; the SJT could be offered on
site or at invigilated test centres for screening of non-academic attributes. SJTs could also be
used in place of interviews, providing an efficient, economical, and arguably more valid
assessment of non-academic attributes. Finally, SJTs could be used in addition to (or in
combination with) currently used measures of non-academic attributes (e.qg., letters of reference,
interviews) as an additional source of data for decision making that might provide improvement
in predicting who would most likely be most effective teachers.

Next Steps. The results from the proof-of-concept SJT for selection are encouraging, but
more psychometric and conceptual work is needed before such a test could be used for ‘live’
selection. Further work includes the generation of more SJT items to populate an item bank.
Item development is an expensive and time-consuming process that requires item-writers to
interview experienced teachers (who have worked with novice teachers) about critical incidents
in a teaching context. Nevertheless, it is important to create a larger pool of validated items to
populate alternate test forms in order to combat coaching effects (Whetzel & McDaniel, 2009).

The current study showed evidence of concurrent validity, but predictive validity
evidence is needed to provide additional information about the usefulness of the SJT for ITE
selection. While there is a lack of predictive validity research for any teacher selection process
(Goldhaber, Grout, & Huntington-Klein, 2014), most SJT research explores concurrent, not
predictive validity (Campion et al., 2014). A next step in developing a wider evidence base will
be to study the relationships between pre-service teacher’s SJT scores at entry and at the end of
the ITE program. Further research will examine the longer-term predictive validity of SJTs
using measures of teacher effectiveness in professional practice. Such tools may include the
CLASS observation system (Pianta & Hamre, 2009), which involves observations of teachers’
classroom behaviors, and the Tripod Survey, which involves anonymous student ratings of
teacher-student interaction quality and classroom climate, which was used in the Measures of
Effective Teaching project (Kane & Staiger, 2012). CLASS and Tripod measures are well-
researched teacher effectiveness tools that have been rigorously validated over the last decade.
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A further step will be to examine the relative effectiveness of competing constructs and
selection measures. Lievens & Patterson (2011) used structural equation modelling to estimate
the relative influence of SJTs alongside two other variables in predicting supervisor ratings of
medical trainees’ performance. Results showed that all three variables were valid predictors of
job performance, with SJTs showing incremental validity over the academic measures. Final
validation of an SJT designed for ITE selection would test incremental validity over the
academic and non-academic measures currently used for selection.

We used a bottom-up inductive approach by way of a critical incidents technique to
develop the target attributes to base our test content on. Another approach used in SJT research
is a theory-based or deductive approach (Campion et al., 2014), in which target attributes are
based on existing theoretical models such as personality and motivation. Our research team is
currently developing theory-based SJTs to assess motivation (e.g., self-efficacy) and
personality as target attributes.

3.2. International research

Interest in developing evidence-led ITE selection methods is not unique to the UK, and
research on identifying key factors related to success in ITE programs is being carried out in a
range of international settings. One key question in our international projects on ITE selection
is the extent to which teaching attributes identified in one context are endorsed in another
national context. A key principle in developing selection methods internationally is to recognize
that although some attributes of effective teachers may be universal, other attributes measured
need to reflect local contexts (Lievens et al., 2015).

3.3. Limitations

The sample of participants in Step 9 (pilot study) was smaller than anticipated and less
ethnically diverse than the overall population of teachers in the UK (97.5% White British in our
sample versus 93% nationally). However, the gender balance of participants in our study was
the same (80%) as the gender balance reported for teachers nationally (Department for
Education, 2016). One stated advantage of using SJTs for selection—that they are less prone to
inter-group differences than other selection methods such as cognitive tests (Whetzel &
McDaniel, 2009)—was not tested in this study, and more diverse samples will be needed to
establish inter-group profiles to further investigate the fairness of SJTs.

4. CONCLUSIONS

This study is the first to report the development of a proof-of-concept SJT to select
candidates into ITE programs. The results should be interpreted cautiously, with a restricted
sample involving concurrent validity data. A selection system needs to be robust, transparent,
and perceived as fair by applicants, and built on evidence collected from multiple methods. In
many contexts, cost-effectiveness is also an important factor in choosing selection tools: an SJT
can be used as a screening tool to evaluate non-academic attributes alongside evaluation of
academic attributes, thus reducing the time and cost involved in the selection process. In settings
where large numbers of candidates apply for limited spaces, SJTs could be used in conjunction
with other data (such as academic records) to select a reduced number of candidates for more
intensive selection procedures such as face-to-face interviews. The intention of this proof-of-
concept study was to show the feasibility of developing an SJT for selection into teacher
education programs, but exactly how, when, and the extent to which this method might be used
would be determined by local contexts and needs.
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Smif Ogretmenligi Ogrencilerinin Kimya Dersine Yénelik Tutumlar
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Bu aragtirma, Smif Ogretmenligi 6grencilerinin kimya dersine yonelik tutumlarimin 21 Mart 2016
cinsiyet ve mezun olduklar1 okul tiirleriyle iliskisini incelemeyi amaglamaktadir.
Tarama modelinde bir aragtirmadir. Arastirma; 2015-2016 egitim-6gretim yil1 bahar Diizeltildi
doneminde, Pamukkale Universitesi, Egitim Fakiiltesi, Stmf Ogretmenligi Anabilim 24 Ekim 2016
Dal1 6grencileriyle gerceklestirilmistir. Aragtirmaya 1. sinif ders programinda yer alan -
kimya dersine devam eden 99 6grenci katilmistir. Veri toplama araci olarak Hanger Kabul Edildi
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ogrencilerin kimya dersine yonelik olumsuz tutuma sahip olduklari, bu olumsuz Sumif Ogretmenligi,
tutumlarmin cinsiyet ve mezun olduklar1 okul tliriine gore de degismedigi Okul Tiiri,
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1. GIRIS

Uluslararasi alanda bir tilkenin yerini, o {ilkedeki bilginin kalitesi ve iyi yetismis insan
giicii belirler (Hanger, 2005). Teknolojik degisme ve gelisme fen bilimleri sayesinde
gergeklesir. Fen bilimleri, bilimin ve teknolojinin gelismesinde ¢ok 6nemli bir yere sahiptir. Bu
nedenle gilinimiizde fen bilimleri egitiminin 6nemi artmaktadir (Demirci, 1993). Fen
bilimlerinin temelini fizik, kimya ve biyoloji olusturmaktadir. Kimya, maddenin yapisini,
maddenin 6zelliklerini ve maddelerin birbirleriyle iliskilerini arastirmaktadir. Kimya biliminin
inceledigi konu alani ¢ok genistir. Canli ve cansiz varliklarin yapisindan ¢evre sorunlarina
kadar gilinimiizde yasanan bir¢ok olayr incelemektedir. Diinyayr tanimlamada, dogada
gergceklesen olaylar1 acgiklamada, doga olaylarinda neden sonug iliskisi kurmada kimyadan
yararlanilir. Bu nedenle yasamimizin devami i¢in kimya bilimine, dolayisiyla da kimya
egitimine 6nem vermemiz gerekmektedir. Kimya egitiminde, bireylerin kesfederek bilgiye
kendilerinin ulagmasi, yeni bilgilere ulastikga diinyaya bakisini revize etmesi ve O0grenme
hevesinin gelismesi ¢ok dnemlidir (Sezgin Saf, 2011). Kimya egitiminde 6grencilerin; diinyay1
anlamalari, anlamli sorular sorup, gozlem ve deney yapip, analiz etmeleri, sorumluluklarinin
bilincinde ve bilgisinde olabilmeleri i¢in kimya dersine karsi olumlu tutum gelistirmeleri
gerekmektedir (ince Aka ve Sert Cibik, 2015). Ogrencilerin bir derse yonelik tutumlari; dersle
ilgili olumlu diisiincelere sahip olmalari, dersi sevmeleri ya da derse kars1 olumsuz diisiincelere
sahip olmalari, dersi sevmemeleri seklinde ifade edilebilir (ince Aka ve Sarikaya, 2014).
Anderson (1988), 6zel bir durumla karsilasildiginda, uygun olan ve olmayan tarzda tepki
vermek igin bireyin egilimli olmasini ya da hazirlanmasini saglayan, orta diizeyde yogunlugu
olan bir heyecan olarak tutumu tanimlamaktadir. Bir derse karst olumlu tutum; derse katilma,
derste soru sorma, sorulara cevap verme ve bundan zevk alma gibi davraniglar seklinde
gozlenebilir (Ozgelik, 1998). Ogrencilerdeki mevcut tutumun belirlenmesi; gelecekteki
davraniglar1 hakkinda fikir sahibi olmay1 saglayacak ve ulasilmasi istenilen degisikliklerin
gerceklestirilmesine yardimci olacaktir (Nuhoglu, 2008). Egitimde istenilen basarinin elde
edilebilmesi i¢in Ogrencilerin tutumlarmin bilinmesi gerekmektedir. Bu nedenle 6grenci
tutumlarmin belirlenmesi 6nemli hale gelmistir (Meyveci, 1997). Tutum ile akademik bagari
arasinda pozitif yonde bir iliski oldugu sdylenebilir. Ogrencilerin derse kars1 tutumlar1 olumlu
ise o derse iligkin akademik basarilari da yiiksek olacaktir (Sezgin Saf, 2011; Karasakaloglu ve
Saracaloglu, 2009). Cheung (2009), 6grencilerin kimya dersine kars1 tutumlarinin akademik
basarilar1 etkileyen bir degisken oldugunu belirtmistir. Bennet, Rollnick, Green ve White
(2001) yaptiklar1 ¢alismada, kimyaya karsi tutumun akademik basariya etkisini incelenmisgler
ve olumsuz tutuma sahip Ogrencilerin akademik basarillarinin da diisik oldugunu
belirlemislerdir. Salta ve Tzougraki (2004) 11. Smuf &grencilerinin kimya dersine karsi
tutumlarinin cinsiyete gore degisip degigsmedigini incelemis, erkek 6grenciler lehine anlamli bir
fark bulmustur. Y1lmaz (2007) yabanci dil 6greniminde motivasyonun énemini arastirmis, okul
tirii ve cinsiyet agisindan farklilik gosterip goéstermedigini incelemistir. Motivasyon
diizeylerinin okul tipine gore degistigini ve cinsiyetler agisindan yaptig karsilastirmada da kiz
ogrenciler lehine anlamli bir fark tespit etmistir. Kingir ve Yazic1 (2007) lise 6grencilerinin
kimya dersine kars1 tutumlarini sosyoekonomik durumlari, cinsiyetleri ve okul tiirleri agisindan
incelemis, cinsiyet ve sosyoekonomik durum agisindan bir farklilik olmadigini, okul tiiriine
gore anlamli bir farklilik oldugunu tespit etmistir.

Kimya egitiminde istenilen sonuca ulasabilmek i¢in dncelikle 6grencilerin tutumlarinin
Olciilmesi gerekmektedir. Gelecek yeni nesle Sinif Ogretmenleri sekil verecegi igin Siif

.....

.....

tespit etmek, cinsiyet ve mezun olduklar1 okul tiirleri arasinda farklilik olup olmadigini
belirlemek amaglanmistir. Bu amag¢ dogrultusunda asagidaki sorulara yanit aranmistir.
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iligki var midir?

2. Siif Ogretmenligi 6grencilerin kimyaya yonelik tutumlari ile mezun olduklar1 okul
tiirleri arasinda iligki var midir?

2. YONTEM

Tarama modelinde bir arastirmadir. Arastirma; 2015-2016 egitim-0gretim yili bahar
doneminde gergeklestirilmistir.

2.1. Evren ve orneklem

Smif Ogretmenligi 1. simf 6grencileri ¢alismanin evrenini olusturmaktadir. Calisma
grubu ise Pamukkale Universitesi, Egitim Fakiiltesi, Sinif Ogretmenligi Anabilim Dali
ogrencileridir. Arastirmaya 1. sinif ders programinda yer alan kimya dersine devam eden 99
ogrenci katilmigtir.

2.2. Veri Toplama Araci

Veri toplama araci olarak Hancger, Uludag ve Yilmaz (2007) tarafindan gelistirilen
“Kimya Dersine Yonelik Tutum Olgegi” kullanilmustir. Olgek 16 tane olumlu, 16 tane olumsuz
32 maddeden olusmaktadir. Arastirmacilar testin giivenlik katsayisin1 Cronbach Alpha = 0,87
olarak belirlemislerdir. Olgekten elde edilebilecek en yiiksek puan olan 160 olumlu tutumlari,
en diisiik puan olan 32 olumsuz tutumlari, 96 puan ise notr tutumlari gostermektedir. Bu
durumda; 96’1n tlizerindeki puanlar olumlu tutumu, altinda kalan puanlar olumsuz tutumu

gostermektedir.
2.3. Verilerin Analizi

Arastirmaya katilan dgrencilerin 80’i kiz, 19°u erkek ogrencidir. Ogrencilerin 47’si
Anadolu Lisesi, 21’1 Diiz Lise, 25’i Ogretmen Lisesi, 6’s1 Meslek Lisesi mezunu oldugu tespit
edilmigtir. Ayrica 9 Ogrenci daha 6nce kimya dersi gordiigiinii, 90 6grenci kimya dersi
gormedigini belirtmistir. Olumlu maddelerin se¢enekleri 5’den 1’e kadar, olumsuz maddelerin
secenekleri 1’den 5’e kadar degerler verilerek 6l¢egin kodlamasi yapilmis ve arastirmanin
giivenlik katsayisi Cronbach Alpha = 0,939 olarak hesaplanmistir. Normal dagilim gosterip
gostermedigini kontrol etmek amaciyla Kolmogorov-Smirnov analizi yapilmis ve normal
dagilim gosterdigi belirlenmistir (Z=0,676; p>0,05).

3. BULGULAR

-----

ve mezun olduklar1 okul tiirleri arasinda farklilik olup olmadigmi belirlemek amaciyla
istatistiksel analizler yapilmistir.

3.1. Birinci Alt Probleme iliskin Bulgular

-----

ile cinsiyetleri arasinda iligki var midir?” sorusuna cevap bulabilmek i¢in bagimsiz drneklem t-
testi analizi yapilmistir. Elde edilen sonuglar Tablo 1°de verilmektedir.

Tablo 1’de de goriildiigii gibi kiz ve erkek dgrencilerin kimyaya yonelik tutumlarinda
anlaml bir farklilik tespit edilememistir (t 97=0,964, p>0,05). Kiz 6grencilerinin ortalamalari
90,91, erkek 6grencilerin ortalamalar1 85,58 olarak bulunmustur.
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Tablo 1. Bagimsiz 6rneklem t-testi Sonuglari

N X S sd t p
Kiz 80 90,91 22,133 97 0,964 0,338
Erkek 19 85,58 19,599

3.2. ikinci Alt Probleme iliskin Bulgular

-----

ile mezun olduklar1 okul tiirleri arasinda iliski var midir?”” sorusuna cevap bulabilmek icin tek
yonlii varyans analizi yapilmistir. Elde edilen sonuglar Tablo 2’de verilmektedir. Ogrencilerin
mezun olduklar1 okul tiirleri arasinda anlamli bir farklilik tespit edilememistir (F(3,95)=2,482,
p>0,05).

Tablo 2. Tek yonlii varyans analizi sonuglari

Kareler top. sd Kareler ort. F p
Gruplar arasi 3347,024 3 1115,675 2,482 0,066
Grup i¢i 42704,754 95 449,524
Toplam 46051,778 98

4. SONUC VE TARTISMA

-----

mezun olduklar1 okul tiirleri arasinda farklilik olup olmadigini belirlemek amaciyla yapilan bu
caligmada elde edilen bulgulardan su sonuglara varilmistir:

ile cinsiyetleri arasinda iligki var midir?” sorusunun cevabini bulmak i¢in yapilan bagimsiz
orneklem t-testi sonucunda anlamli bir fark olmadigi tespit edilmistir (t97=0,964, p>0,05). Kiz
ogrencilerinin ortalamalar1 90,91, erkek 6grencilerin ortalamalar1 85,58 olarak bulunmustur.
Kiz ve erkek Ogrencilerin ortalama puanlarinin nétr puan olan 96 puanin altinda oldugu
goriilmektedir. Elde edilen bu ortalamalardan da anlasilacagi gibi ne kiz 6grenciler ne de erkek
ogrencilerin kimya dersine yonelik olumlu bir tutuma sahip olmadig: gortilmektedir.

-----

ile mezun olduklar1 okul tiirleri arasinda iligki var midir?” sorusunun cevabini bulmak icin
yapilan tek yonlii varyans analizi sonucunda 6grencilerin mezun olduklari okul tiirleri arasinda
da bir fark bulunmadig belirlenmistir (F(3,95)=2,482, p>0,05). Bu durumda O6grencilerin
kimyaya yonelik tutumlarinda mezun olduklar1 okul tiiriiniin de etkisi olmadig1 goriilmektedir.

Ogrencilerin kimyaya yonelik tutumlari 48 puanla 136 puan arasinda degismektedir.
Ogrencilerin kimyaya yonelik tutumlarinin genel olarak ortalamasi 89,89 olarak bulunmustur.
Bulunan bu genel ortalama da nétr puan olan 96 puanin altinda kalmaktadir. Bu puanda
ogrencilerin genel olarak kimyaya yonelik olumlu tutuma sahip olmadigin1 gostermektedir.
Ayrica 90 6grencinin daha dnce kimya dersi gérmedigi ancak 9 6grencinin daha 6nce kimya
dersi gordiigii tespit edilmistir. Bu 90 6grenci esdeger agirlikli subeden mezun olduklarini en
son 9. sinifta kimya dersi gordiigiinii belirtmislerdir. Sif Ogretmenligi 6grencilerinin kimyaya
kars1 olumsuz tutum sergilemelerinin nedeninin esdeger agirlikli subeden mezun olmalarindan
kaynaklandigin sdyleyebiliriz.

Ince Aka (2012), &grencilerin kimya dersine ydnelik ilgi ve tutumlarmi inceledigi
caligmada kiz ve erkek oOgrencilerin tutumlar1 arasinda bir fark tespit edememistir.
Arastirmamiz Ince Aka’nin yaptig1 calisma ile benzerlik gdstermektedir. Yapilan calismalar
incelendiginde; arastirmacilar Ogrencilerin dersi sevmeleri ile basari arasinda dogru bir



119
International Journal of Assessment Tools in Education: Vol. 4, Issue 2, (2017) pp. 115-121

orantinin oldugunu belirtmektedirler (Oral ve McGivney, 2011; Altinok, 2005; Sisman, Acat,
Aypay ve Karadag, 2011). Bu nedenle 6grencilerin kimya dersine basarili olabilmeleri i¢in
kimyaya yonelik olumlu tutum ig¢inde olmalar1 gerektigi diistiniilmektedir. Daha sonraki

-----

arasinda bir iligski olup olmadigi incelenebilir.
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Summary

Introduction

Technology changes and develops by means of physical sciences. Physical sciences have
a very important role in the development of science and technology. Thereby, the education of
physical sciences is increasingly popular in our day and age (Demirci, 1993). Physics, chemistry
and biology constitute the core of physical sciences. Among these, the field of chemistry
investigates the structure of matter, the characteristics of matter and the interaction of matters
with each other. In order to understand and continue our lives, we have to give importance to
the science of chemistry, hence to the chemistry education. In chemistry education, it is very
important for individuals to reach the knowledge on their own via exploring, to revise their
point of views for the world as they reach the new knowledge, and to develop an eagerness to
learn (Sezgin Saf, 2011). The attitudes of the students towards a course can be defined as their
having positive or negative feelings about the course, and their liking and dislike for the course
(Ince Aka and Sarikaya, 2014). Determining the current attitudes of the students will lead to get
an idea about their future behaviour and help to carry out the targeted changes (Nuhoglu, 2008).
In order to achieve the desirable educational outcomes, it is necessary to know the attitudes of
students. It can also be said that there is a positive relationship between attitudes and academic
achievement.

In order to reach the intended outcomes for the chemistry education, students’ attitudes
should be firstly measured. It is primarily necessary to determine the attitudes of pre-service
elementary teachers because they are responsible to shape the framework of new generations.
In this sense, the aim of the current study was to determine the pre-service elementary teachers’
attitudes towards chemistry and to determine whether gender and the type of high school that
they graduated from affected the outcome. In regard of these aims, the current study tried to
answer the following questions:

1. Is there a relationship between the attitudes of pre-service elementary teachers towards
the chemistry course and their gender?

2. Is there a relationship between the attitudes of pre-service elementary teachers towards
the chemistry course and the high school type that they graduated from?

Methodology

Survey method was adopted in the current study. It was conducted during the 2015-2016
academic year in spring semester. Freshmen of Classroom Teaching Department comprised the
universe of the study. The study group consisted of 99 students of Classroom Teaching
Department at the Faculty of Education in Pamukkale University who attended the chemistry
course of first-year curriculum.
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"Attitudes Towards Chemistry Course Scale" developed by Hancger, Uludag and Yilmaz
(2007) was used as data collection tool.

The participants were 80 female and 19 male students. 47 of the students graduated from
Anatolian High School, 21 of them from regular high school, 25 of them from Teacher Training
High School, and 6 of them from Vocational High School. 9 of the participants indicated that
they had received the chemistry class before, 90 of the participants indicated that they had never
received the chemistry class before. The Cronbach Alpha internal consistency coefficient was
calculated as 0,939 for the current study. In order to determine whether the data showed normal
distribution, Kolmogorov-Smirnov analysis was conducted and the results showed that the data
was normally distributed (Z=0,676; p>0,05).

Findings

In the current study, statistical analyses were conducted in order to investigate the
attitudes of pre-service elementary teachers towards chemistry course according to their gender
and high school type that they graduated from.

1. With the intent to answer the sub question of "Is there a relationship between the
attitudes of pre-service elementary teachers towards the chemistry course and their gender?"
independent t-test (independent samples) analysis was performed. There were no meaningful
differences found between female and male students' attitudes toward chemistry (t97=0,964,
p>0,05). The mean values were found to be 90,91 for female students and 85,58 for male
students.

2. With the intent to answer the sub question of "Is there a relationship between the
attitudes of pre-service elementary teachers towards the chemistry course and the high school
type that they graduated from?" One-Way ANOVA was conducted. There were no meaningful
differences found among the types of high schools from which the students graduated
(F(3,95)=2,482, p>0,05).

Discussion, Conclusion and Suggestions

As for the findings of the current study that aimed to determine the attitudes of pre-service
elementary teachers towards the chemistry course and whether there were any differences in
term of gender and high school type that they graduated from, the following conclusions were
made:

The independent sample t-test conducted to answer the first sub-question revealed no
significant differences (t97=0,964, p>0,05). The means acquired indicated that neither the
female nor male students have positive attitudes towards the chemistry course.

The One-Way ANOVA conducted to answer the second sub-question revealed no
significant differences among the high school types that the students graduated from
(F(3,95)=2,482, p>0,05). In this sense, the type of high school that the students graduated from
seems not to have an effect on the attitudes of the students towards chemistry course.

The mean of the students' attitudes toward chemistry course was found as 89,89. This
score indicates that, in general, students do not have a positive attitude towards the chemistry
class. Besides, 90 of the students stated that they had not taken the chemistry course before but
9 of them had. These 90 students also indicated that they had attended the fields of Turkish-
language and Math classes in high school and the last time they took chemistry course was
when they were at the 9™ grade. Therefore, it can be concluded that attending the fields of
Turkish-language and Math class in high school can be one of the reason why pre-service
elementary teachers have negative attitudes towards chemistry course.
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1. INTRODUCTION

Happier, more productive and peaceful way of life has become main agenda for all
individuals. It is emphasized in the literature that 1Q is not strong enough to predict success in
life. Moreover, it is known that those who have higher level of social and emotional skills are
happier, more successful in life.

Emotional intelligence (El) has offered new paradigm for educationalists that try to
explain success and adjustment to environment. Concept of the El first was developed by Mayer
and Salovey (1990). However Goleman (1995) made it popularized and publicized. Large body
of the research has proved that EI has positive impact on educational attainment, social
adjustment, happiness, and academic self-efficacy (Hen and Goroshit, 2012; Hogan, Parker,
Wiener, Watters, Wood, & Oke, 2010; MacCann, Fogarty, Zeidner, Roberts, 2011; Mavrovelli
and Ruiz, 2010; Newsome Day, & Catano, 2000; Qualter Gardner, Pope, Hutchinson, Whiteley,
2012; Tarig, Qualter, Roberts, Appleby, Barnes, 2013; Saklofske, Auistin, Mastoras, Beaton,
& Osborne, 2012; Sanchez-Ruiz, Mavrovelli, Poullis, 2013; Van Der Zee, Thijs, & Schakal,
2002). However there are disagreements and conflicts about definitions, qualities, and
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conceptualization of the EI. Those disagreements have stemmed from measurement paradigm
of the EI (Zeidner, Matthews, & Roberts, 2009).

There are mainly three streams in El. ability model, mixed models, and trait model
(Zeidner et al., 2009). Salovey and Mayer (1990) developers of the ability model, described as
that EI is the capacity to recognize and manage emotions in ourselves and in others, process
emotional information. In the ability model, El is assumed as capability of carrying out accurate
emotional reasoning (Mayer, Roberts, & Barsade, 2008). The ability model constructs emotion
and reasoning under same phenomena. The model consists of four abilities (those accurately
perceiving emotion, using emotion to facilitate thought, understanding emotion, and managing
emotion) (Salovey and Mayer, 1990; Mayer, Salovey, Caruso, & Sitarenios, 2003; Mayer,
Salovey, & Caruso, 2004). In the ability model, there is a close interaction among the skills.
For instance a child cannot be efficacious without perceiving emotion in herself (Mayer and
Salovey, 1997).

Mixed models, another approach to the El, view the El as an integration of skills and
qualities such as personality and motivational dispositions that are necessary to use the El in
real life. Proponents of the EI (Goleman, 1998; Bar-On, 2006; Petrides, 2001; Petrides, Pita, &
Kokkinaki, 2007) deal with a wide range of skills and competencies rather than to define it as
a single construct. In other words, El is explained through broad definitions such as
noncognitive capability, competency, skill or emotionally intelligent behavior, and dispositions
of personality (Bar-On, 2006; Boyatzis, Goleman, & Rhee, 2000; Petrides, 2001; Petrides and
Furnham, 2003). Bar-On (2000) describes the EIl as cluster of noncognitive skills that are
necessary to cope with effectively environmental demands. Bar-On (2006) suggests that the EI
is one of the main determinants of effective human behavior. Bar-On (1997) developed El
model consisting of intrapersonal capacity, interpersonal skills, adaptability, stress
management, motivation, and general mood. The Bar-On model claims that the El is a joint of
interrelated competencies, skills, and facilitators that influence how effectively an individual
understands and expresses himself, recognize emotions in others, has good relationships with
others, and fulfill social and environmental pressures (Bar-On, 2006). Goleman (1998) model
is another model in the mixed models. It has five sub-dimensions as self-awareness, self-
management, empathy, motivation and social skills.

Trait model developed by Petrides (2001) is another approach to the EI. Trait El is a
constellation of self-perception of the lower level of personality constructs. Trait EI includes
15 facets as adaptability, low impulsiveness, self-esteem, self-motivation, stress management,
trait happiness, trait optimism, assertiveness, relationship skills, social competence, trait
empathy, emotional expression, emotional management, emotional perception, and emotional
regulation (Petrides, 2001; Petrides, 2010).

The difference between the EI models stems from way of measurement and assessment
of the EI (Mayer, Salovey, Caruso, 2008; Perez, Petrides, & Furnham, 2005; Wigelsworth
Humphrey, Kalambouka, & Lendrum, 2010, Zeidner et.al., 2009). The ability model deals with
measurement and assessment of the EI in the same way as traditional intelligence standard test
measures and assesses. The ability model measures and assesses through performance-based
test because of the fact that the ability model deals with the El as a single construct and standard
intelligence type. According to the ability model, the EI is the capacity in reasoning with
emotions. Therefore, the EI can be measured and quantified through the way in which standard
traditional intelligence is measured. Participants’ response on the EI related tasks are measured
and assessed in accordance with such objectively right answer that measurement and
assessment of the EI capabilities through the ability model does not include any bias or
exaggerated evaluation of emotional capabilities. However, measurement and assessment in the
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ability model are tough, not easy to administer due to the fact that expert panelists are needed
to assess which respond is true, make decision about what respond is right according to
objective rules (Wigelsworth et al., 2010; Wilhelm, 2005).

There are several instruments aiming to measure the El related skills through the ability
model and performance based tasks. Salovey and Mayer (1990) developed four branch of the
El, and devised the Multi Factor Emotional Intelligence Scale (MEIS). However, it was not
found satisfactory in terms of validity and reliability. Mayer et al. (2002) developed the Mayer
Salovey Caruso Emotional Intelligence Test (MSCEIT) to attenuate lengthy MEIS and
ameliorate psychometric properties of the MEIS. Construct validation of the MSCEIT via
confirmatory factor analysis by Rossen, Kranzler, & Algina (2008) revealed that the MSCEIT
does not cover all constructs developed by Mayer et al. (2002), although Mayer, et al. (2003)
founded that the MSCEIT has good model fit indices.

Furthermore, Fan, Jackson, Tang, & Zhang (2010) suggested that three factor solution of
the MSCEIT has the best fitting model. Mayer et al. (in press) designed the MSCEIT Youth
Version for children and youth between the ages 10 and 18 years. Peters, Kranzler, & Rossen
(2009) investigated the MSCEIT-YV’s construct validity and criterion-related related validity
and concluded that it is a valid instrument in measuring emotional intelligence based on the
ability model. Similarly, Rivers, Brackett, Reyes, Mayer, Caruso, & Salovey (2012) found that
the MCEIT-YV produces valid results in measuring emotional intelligence among children
aged from 10 to 13.

Emotional Intelligence Scale for Children (EISC) was developed by Sullivan (1999)
through the ability model. However, internal consistency between subscales of the EISC varied
low to moderate. Freudenthaler and Neubauer Emotional Intelligence Performance Test is
another instrument use to assess emotional intelligence through performance-based approach
and the ability model in EI (Freudenthaler and Neubauer, 2003). Emotional Accuracy Research
Scale was developed by Mayer and Geher (1996) in accordance with the ability model. Both of
the scales do not have any child or adolescent form.

The mixed models make emotions quantifiable through self-report. Self-assessment of
emotions assumes that participants are competent enough to evaluate how much they have
quality in emotions or their behaviors about the EI skills. In contrast to the ability model and
performance based assessment, self-report of emotional responds may not have any objective
criteria. Therefore, it is easy to administer and evaluate. However, this kind of assessment of
emotions is risky. Participants may have such bias towards their EI skills that they can overrate
their emotional intelligence skills. In order to reduce this risk, responds of participants through
self-report can be checked with different source of information. For instance, responds of
children can be compared and checked with observation checklist of teachers and evaluation of
parents (Perez et al., 2005; Wigelsworth et al., 2010; Wilhelm, 2005; Zeidner et al., 2009).

There are numerous scales measuring the EI via self-report. Emotional Quotient
Inventory developed by (Bar-On, 1997) is a self-report inventory with 133 items. Bar-On and
Parker (2000) devised its youth version that measures the EI of children adolescents who are
aged between 7 and 18 years. Another seminal measurement instrument of the El is Trait
Emotional Intelligence Questionnaire (TEIQue) developed by Petrides (2001). Petrides et
al.(2006) adapted it to child and adolescent characteristics by shortening its length and named
as Trait Emotional Intelligence Questionnaire- Adolescent Short Form (TEIQue-ASF). The
TEIQue-ASF consists of 30 items, two for each of the 15 facets of Trait Emotional Intelligence
and measures global trait El. Its internal consistency reliability coefficient was found as 0.84.
In addition to that, Cooper and Petrides (2010) tested its psychometric construction by using
item-response theory and found that TEIQue-ASF has good psychometric properties. However,
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the fact that the TEIQue and TEIQue-ASF consist of too broad definitions and sub-dimensions,
has drawn considerable criticism (Wigelsworth et al., 2010).

1.2. Purpose of the research

There are self-report emotional intelligence scales but they do not have any child form
(Dulewicz and Higgs, 2001; Gignac, 2010; Palmer and Stough, 2002; Schutte Malouff, Hall,
Haggerty, Cooper, Golden, & Dornheim, 1998; Tapia, 2001; Tett, Fox, Wang, 2005; VVan Der
Zee et al., 2002).

In this present study, an emotional intelligence scale, which measures emotional
intelligence through self-report and are originated from Goleman (1998) conceptualization.
There are two essential reasons why the TYEIS was developed for the children who are 10
years old. The first reason is about requirements of measurement of emotional intelligence
through self-report. Measuring emotional intelligence via self-report assumes that participants
in the sample have an insight about their social and emotional skill in depth and are objective,
consistent, and genuine in assessing those skills. Age of 10 is a period in which metacognitive
awareness, abstract reasoning, and objective thinking without being impressed with events, and
objects begin to emerge among children. Therefore, they can be efficacious in assessing
emotional skills through self-report in themselves. When developmental characteristics of
primary school children are taken into consideration, 10 years old primary school children are
more competent and efficacious to assess and evaluate emotional intelligence skills more
accurately than younger children.

The second reason is about gender characteristics. Gender differences are clear between
early childhood and age of 8 in favor of female children with respect to emotional intelligence
skills. However, this difference disappears between 10 to 12 years because of more increase in
male children’s emotional intelligences (Keefer et al., 2013). Therefore, during primary school
process, age of 10 is a period in which both female and male children are equal in terms of
emotional intelligence skills.

When the literature is closely investigated, it can be seen that emotional intelligence
scales for children and adolescents were designed in accordance with the Ability Model, the
Bar-on Model, the Trait Emotional Intelligence Model but there is no emotional intelligence
scale which originated from Goleman’s conceptualization of the EI. Therefore, existing scale
were grounded on such different models were there is no use in modifying them. Therefore, the
present study aims to develop valid and reliable instrument of the EI based on Goleman’s
conceptualization of the EI.

2. METHODOLOGY

The aim of the present study is to develop a self-report emotional intelligence for primary
school children so as to measure and assess level of social emotional learning, and reveals its
psychometric properties. Item development, content validity, structural validity, reliability, and
validity analysis were orderly carried out in the development process. The present study consists
of two factor analysis as Exploratory Factor Analysis (EFA) discovering factor structures,
internal consistency coefficients and Confirmatory Factor Analysis (CFA) which investigates
how well data fit into previously revealed factor structures (DeVellis, 2012).

2.1. Participants

791 primary school children studying four grade and aged ten years old participated the
study from different regions of Turkey in order to ensure representation of the sampling. Sample
of exploratory factor analysis consists of 492 children, as sample of the confirmatory factor
analysis includes 399 children.
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2.2. Process

Studies of Goleman (1995, 1998) were scrutinized to build theoretical framework for the
items. Moreover, several studies about the El and its models were investigated in depth (Bar-
On, 2006; Boyatzis et al., 2000; Humphrey et al., 2007; Killick, 2006; Mayer and Salovey,
1995; Mayer et al., 2004; Mayer et al., 2008; Petrides and Furnham, 2000; Perez et al., 2005;
Warwick and Nettlebeck, 2004; Wigelsworth et al., 2010; Zeidner et al., 2009). On the other
hand, 23 fourth grader children were asked to write a composition describing good and bad
persons whom they encounter in their daily living so as to write appropriate items for 10 years
old children and closely comprehend their emotional and social characteristics. Initially, 53
items were prepared in accordance with the literature review and compositions from the
children. After constituting of the item pool, 53 items were formatted for expert investigation
by inserting them into three points grade as ‘Essential’, ‘Useful but not essential’, and ‘not
necessary’. The Content Validity Ratio developed by Lawshe (1975) was employed to make
expert feedback standardized and ensure systematic content validity. Therefore, an expert panel
was composed and comprised 14 experts whose expertise is on the EIl. The Content Validity
Ratio was determined as 0.51 for 14 expert panelists (Lawshe, 1975). After feedback from the
expert panelists was received, 18 items were decided to remove from draft of the scale. Draft
of the scale for the EFA was formed by placing 35 items onto three points scale as ‘not true’,
‘somewhat true’ and, ‘completely true’.

2.3. Item analysis

Before the EFA, item analysis was conducted according to the corrected item total
correlation. The corrected item-total correlation coefficient discovers the items that does not
correlate the scale overall and measure different dispositions or characteristics and obstruct
constructs. It was decided that the items whose item-total correlation coefficient is less than
0.30 discarded from the EFA. As a result of the item analysis, 5., 8.,9.,10., 11., 14., 16.,17., 19.,
21., 22., 23., 24., 25., 28., 29., 30., 31., 33., 34. and 35 were excluded and 1., 2., 3.,4., 6., 7.,
12., 13, 15,, 18., 20., 26., 27. 32. were included in the EFA (Everitt, 2002; Field, 2009;
Nunnally ve Bernstein, 1994). Initially those items’ internal consistency coefficient was
calculated and 1., 6., 15., and 26. Items were discarded from the EFA because of the fact that
they caused a decrease in internal consistency coefficient. Consequently, based on the item
analysis, the EFA was carried out with ten items.

Table 1. Results of Item Analysis

Item No Value of Corrected- Item No Value of Corrected-
Item Correlation Item Correlation
Item 1 304 Item 19 .188
Iltem 2 .362 Item 20 .380
Iltem 3 533 Iltem 21 -.012
Iltem 4 427 Item 22 .186
Iltem 5 -.30| Item 23 174
Item 6 .368 Item 24 .044
Iltem 7 518 Item 25 192
Iltem 8 .109 Item 26 351
Iltem 9 -.198 Item 27 460
Item 10 -.139 Item 28 129
Item 11 -.407 Item 29 151
Item 12 407 Item 30 181

Item 13 427 Item 31 165
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Exploratory Factor Analysis (EFA): The EFA is a statistical process that enables one to
identify inter-correlated variables and cluster them under same constructs (Field, 2009;
Harrington, 2008; Rummel, 1967). In the EFA process, Kaiser-Meyer-Olkin (KMO) coefficient
and Barlett Test are necessary to determine whether data is suitable for the EFA. KMO
Coefficient was found as 0.93, and Barlett Test was significant (X?=2056, 806; p < 0.001).
These findings indicated that the sample is large enough to conduct the EFA (Field, 2009;
Henson and Roberts, 2006; Pohlman, 2004; Thompson, 2004). Varimax rotation method makes
factors such as interpretable clusters by maximizing dispersion of loadings that it was chosen
as rotation method (Field, 2009). Eigenvalues were employed to make a decision about the
number of factors. Eigenvalue indicated that there is one factor whose eigenvalue is more than
1. Therefore, it was decided that the scale includes one factor with 10 items (Field, 2009;
Pohlman, 2004). It was also observed that one factor solution with 10 items explains 50% of
total variance. According to Merenda (1997) number of factor must explain at least 50% of total
variance. Consequently, this value was found as enough for identifying strong construct from
the data. Factor loadings of the items in the one factor solution ranged between 0.433 and 0.818.
As for reliability, overall internal consistency coefficient of the scale was found to be 0.89.

Table 2. Exploratory Factor Analysis Results

Item Factor Loadings M SD Alpha If Item Deleted
Item 18 .818 2.27 91 .86
Item 3 811 2,26 .90 .86
Item 4 .785 2,27 .93 .87
Item 32 778 2,27 .87 .87
Item 27 725 2,26 91 .87
Item 13 713 2,21 .92 .87
Item 7 711 2,24 .83 .87
Item 12 .595 2,22 .88 .88
Item 2 514 2,56 .70 .89
Item 20 433 2,14 .82 .89
Eigenvalues = 4,98 Total Variance Explained: 50% KMO =.93

Barlett Test: X?= 2056, 806; p <0.001
M: Mean, SD: Standard Deviation

Based on findings about the EFA, single factor solution is reliable construct to measure
the EI through self-report. It was decided that the Scale was named as Ten Years Emotional
Intelligence Scale (TYEIS).

2.4. Confirmatory factor analysis (CFA)

The CFA is a factor analysis which reveals whether a defined model is confirmed or not,
and previously determined factors are related to each other. Furthermore, the CFA determines
such construct validity that the CFA allows researchers to accept or refuse the model. The CFA
was conducted based on several fitting indices rather than single fitting index in order to test
the model in depth (Harrington, 2008; Thompson, 2004). The TYEIS consisting of one factor
and 10 items was applied on 399 children. In the CFA, results on x/df, RMSEA (Root Mean
Square Error of Approximation), CFl (Comparative Fit Indices), IFI (Incremental Fit Index),
GFI (Goodness of Fit Index), AGFI ( Adjusted Goodness of Fit Index), NFI (Normed Fit Index),
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and RFI (Relative Fit Index) were reported. It was found that RMSEA is 0.06, CFI is 0.97, IFI
i50.9, RFIis 0.93, GFl is 0.95, AGFIlis 0.94, NFl is .95, SRMR is 0.03. These findings indicate
that the model with one factor has good fit indices.

Figure 1. Result of the Confirmatory Factor Analysis
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3. DISCUSSION

This research reported the development and validation of the TYEIS which measures the
El through self-report. It consists of one factor and comprises 10 items. The TYEIS is based
on Goleman (1998) conceptualization of the EI. On the other hand, it is a typical emotional
intelligence scale for

The literature is full of instruments measuring social and emotional aspects of learning.
However, their conceptualizations are originated from different concepts such as social and
emotional skills, social competence, emotional competence and emotional literacy. The EI is
one of the concepts about social and emotional aspects of learning (Wigelsworth et al., 2010).
However, researches about the El focus on adults while development of the EI for children is
scarce (Peters et al., 2009).

El scales for children are adaptation of adult scales to child characteristics. These scales
are MSCEIT: Youth Version (Mayer et al., in press), EQI: Youth Version (Bar-On and Parker,
2000), TMMS-C (Rockhill and Greener, 1999), TEIQ: Adolescent Form. However, the TYEIS
is typically developed for primary school children. Therefore, the TYEIS is confined to children
who are at the age of 10.

There is difference in terms of conceptualization among those scales. The MSCEIT:YV
was constructed upon Salovey and Mayer (1990) emotional intelligence model, the EQIL:YV is
based on Bar-On (1997) emotional intelligence model, the TEIQ: AV is framed within Trait
Emotional Intelligence Model developed by Petrides (2001) while the TYEIS is based on
Goleman (1995, 1998) conceptualization of the EI which is a mixed model.

The TYEIS is such a self-report emotional intelligence scale that it displays similarity
with EQL:YV, TEIQue: ASF in terms of ways of measuring emotional intelligence. On the other
hand, there is a difference between MSCEIT:YV and the TYEIS due to the fact that the
MSCEIT:YV measures the El through performance based approach.

4. CONCLUSION

The present study was conducted to develop the TYEIS, and confirm its reliability and
validity through the EFA and the CFA. The item pool with 53 items was constituted through
literature review on the EI, and compositions of the 23 children. The items were placed in three
point grade such as ‘Essential’, ‘Useful but not essential’, and ‘Not necessary’ to prepare for
expert review. In order to ensure standardization in expert review, the Content Validity Ration
was used. For this reason, an expert panel consisting of 14 experts was composed.

The Content Validity Ratio was determined as 0.51 due to the number of experts (Lawshe,
1975). As aresult of the Content Validity Ratio Results, 18 items were removed from final form
before the EFA. 492 primary school children, who are 10 years old, attended the EFA. Before
the EFA, item analysis was carried out and 25 items were discarded from the EFA. Results of
the KMO and Barlett Test indicated that the sample is large enough to conduct the EFA. There
is single factor construct which account for 50% percent of total variance.

Overall, internal consistency coefficient was found as 0.89. After the EFA, the scale was
named as Ten Years Emotional Intelligence Scale (TYEIS). The TYEIS with one factor and ten
items was conducted on 399 children for the CFA. Results of the CFA revealed that the TYEIS
with single factor solution has good model indices. Based the results, it was concluded that the
TYEIS is a reliable and valid instrument in measuring and assessing the EI of primary school
children through self-report.
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The TYEIS can be used by teachers to evaluate impact of the activities on the El and
monitor students’ emotional development. Besides, researchers can employ it to investigate
correlation between the El and other variables, to reveal impacts of the El on various variables.
Moreover, prospective studies whose purpose is to test its reliability and validity on children
who are either younger or older than age of 10 can be carried out.
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1. Introduction

Educating metacognitive individuals is one of the primary objectives of today’s major
initiatives since in 21% century, students should be able to build strong content knowledge by
responding to varying demands of audiences, tasks, purposes, and disciplines by critically
synthesizing different resources and valuing sound evidence. However, without metacognitive
assessment that can provide with diagnostic information and directions for its instruction,
educational initiatives seem to take students’ metacognitive development or adequacy unreliably
for granted.
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This paper, thereby, focuses on assessing metacognition to contribute to its instruction. For
this purpose, conceptual definitions and a short review of metacognition theory will be presented
initially to disseminate the focus of assessment. Next, common procedures and measures used to
assess metacognition and some limitations will be presented because they may confound
interpretations. Then, recent research studies on assessing metacognition will be reviewed
analytically to detect whether and how metacognition theory is exercised for assessment purposes.
Finally, possible future research and implications for metacognition assessment and instruction
will be discussed.

1.1. Conceptual Definitions

The definition of metacognition has important implications for its assessment considering
the construct validity. The common conceptualization of metacognition pertains to knowledge
about cognition and regulation of cognition (Flavell, 1979). To create the framework for this paper
and for the studies to be selected, this paper adopted Block’s definition of metacognition
assessment. According to Block (2006), metacognitive assessment pertains to assessing “reader’s
awareness and knowledge of the mental processes engaged during reading... [and] if a reader can
monitor, regulate, and direct their thoughts before, during, and after reading to obtain a complete
comprehension of text” (p. 84). Expanding this definition on learning in general, this paper defines
metacognition assessment as assessing individuals’ knowledge about and regulation of cognitions
(planning for the task, monitoring one’s performance, regulating skills, and evaluating
performance and goal fulfilment). In the following, the fundamentals of these definitions will be
elaborated.

2. Metacognition and Components of Metacognition

Jacobs and Paris (cited in Michalsky, Mevarech, & Haibi, 2009) described metacognition as
“the conscious self-awareness of one’s own knowledge of task, topic, and thinking, and the
conscious self-management (executive control) of the related cognitive process” (p. 364). Almost
30 years later, Veenman, Van Hout-Wolters, and Afflerbach (2006) defined metacognition as “a
higher-order agent overlooking and governing the cognitive system, while simultaneously being
part of it” (p.5). Veenman et al. (2006) argued that if metacognition is a set of self-instructions to
regulate task-performance, then cognition is the vehicle for these self-instructions. In order to
understand this two-way mental processing and to conceptualize metacognition better, Nelson’s
(1996) Metacognitive Model of consciousness and cognition can be studied. Nelson (1996)
distinguished “object-level” (cognitions concerning external objects) and “meta-level” (cognitions
concerning cognitions of external objects) processes and by his Metacognitive Model, it was
highlighted that “any lower-level cognition can itself be the subject of a higher-level cognition”
(Nelson, 1996, p. 105). That is,

[i]nformation about the state of the object-level is conveyed to the meta-level through
monitoring processes, while instructions from the meta-level are transmitted to the object-
level through control processes. Thus, if errors occur on the object-level, monitoring
processes will give notice of it to the meta-level and control processes will be activated to
resolve the problem (Veenman et al., 2006, p. 4).

To understand these definitions and conceptualizations better, components of metacognition
needs dissemination. Knowledge about cognition pertains to thinking and sensitivity to act
accordingly (Flavell, 1979). It includes “students’ declarative, procedural, and conditional
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knowledge about cognition, cognitive strategies, and task variables that influence cognition”
(Pintrich et al., 2000, p. 45). Declarative knowledge pertains to one’s awareness of what influences
cognitions and includes person, task, and strategy variables (Veenman et al., 2006). Procedural
knowledge pertains to a large variety of strategies or skills (Pintrich, Wolters, & Baxter, 2000;
Pressley, Borkowski, & Schneider, 1987; Veenman et al., 2006) and it reflects “an appreciation
for how skills operate or are applied” (Cross & Paris, 1988, p. 131). On the other hand, conditional
knowledge pertains to one’s knowing when and why to use declarative and procedural knowledge
(Garner, 1990).

Metacognition also includes regulation of cognition. It is generally categorized into three:
planning, monitoring and regulation, and evaluation (Ozturk, 2016; Schraw, 1998). Planning
pertains to goal-setting that guides cognitions in general and monitoring specifically (Pintrich et
al., 2000). Although it is not easy to separate monitoring and regulating from each other during a
task performance, these activities can be distinguished conceptually as in the following (Pintrich
et al., 2000). Monitoring activities include assessing learning and performance-in-action while
regulation pertains to changing cognitions and behaviour to match them with personal goals and
task demands (Pintrich et al., 2000). Evaluation, lastly, pertains to “appraising the products and
efficiency of one’s learning” by re-visiting one’s goals and conclusion (Schraw, 1998, p.115).
However, although these facets are described separately here, it is important to recognize that
knowledge about and regulation of cognition relate and have an interactive nature (\Veenman et
al., 2006).

3. Assessing Metacognition

In literature, metacognition is assessed by different procedures and measures. In the
following, common measures and procedures will be disseminated with regards to metacognition
components.

Knowledge about cognition: Measures assessing knowledge of cognition can look similar
to standard tests because knowledge of cognition is considered much like knowledge stored in
memory (Pintrich et al., 2000). That is, individuals tell whether they know or do something or not.
Baker and Cerro (2000) identified interviews and/or questionnaires as one of the most frequently
used methods to assess metacognitive knowledge. Metacognitive Awareness of Reading Strategies
Inventory (MARSI), for example, was developed to assess domain specific metacognition.
Mokhtari and Reichard (2002) designed MARSI to assess adolescent and adult readers’
metacognitive awareness and perceived use of reading strategies; global reading strategies,
problem-solving strategies, and practical support strategies. On the contrary, Metacognitive
Assessment Inventory (MAI), developed by Schraw and Dennison (1994), is used to measure
adults’ general metacognitive knowledge and regulation of cognition. These instruments are
examples of off-line measures as they can be administered effectively to large groups and scored
easily.

Regulation of cognition: To measure metacognitive judgements, monitoring, and
regulation, on-line processes are used. By these measures, individual are asked what they do and
think before, during, and after a cognitive task. Procedures such as “detection of errors in passages;
ratings of felt understanding; self-corrections during oral reading; completion of cloze tasks; on-
line measures of processing during reading (e.g. eye movements and reading times); and
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retrospective or concurrent verbal reports (e.g. thinking aloud)” can be used to assess individuals’
regulation of cognition (Baker & Cerro, 2000, p.102).

To measure metacognitive monitoring, self-report judgments can be used (Pintrich et al.,
2000). Before individuals perform some tasks, they can be asked to rank how easy the information
will be to learn. Then, after given some tasks and study trials, individuals can be required to rank
and make a judgment of their learning. Because individuals’ confidence in their performance is
assessed by comparing it to their actual performance, the accuracy of their judgements relates to
their monitoring ability (Pintrich et al. 2000). That is to say, students who felt they know something
and did, and students who felt they did not know something and did not are both considered good
monitors as they can make accurate judgements.

Regulation can be assessed by several different questionnaires and interview protocols such
as the Learning and Study Strategies Inventory (LASSI), the Motivated Strategies for Learning
Questionnaire (MSLQ), the Self-Regulated Learning Interview Schedule (SRLIS). The MSLQ and
LASSI ask individuals to respond to Likert-type items for their domain- general and domain-
specific cognitive strategy use and regulation of cognition, respectively. The MSLQ is designed to
assess rehearsal, elaboration, organization, and critical thinking while metacognitive monitoring
and self-regulation are assessed on a 12-item scale apart from resource management strategies
(Pintrich et al., 2000). Moreover, the SRLIS asks individuals about self-regulation considering
specific tasks. After individuals are presented some descriptions of the content, they are asked how
they would behave during a) a classroom discussion, b) short writing assignment, ¢) mathematics
assignment, d) end-of-term test, e) homework assignment, and f) studying at home (Zimmerman
& Martinez-Pons, cited in Pintrich et al., 2000). The responses are categorized into knowledge,
monitoring behaviour, strategy use, and regulation. Similarly, Survey of Reading Strategies
(SORS), developed by Sheorey and Mokhtari (2001), intends to measure the perceived use of
strategies while reading academic materials. On a 5 point Likert-scale, individuals are asked to
indicate the frequency of reading strategy use.

Veenman (2005) categorized measures for cognitive regulation into three as prospective,
concurrent, and retrospective measures. Collected before a learning task, prospective measures
aim at identifying metacognitive skills either in general or prior to specific learning tasks.
Veenman (2005) stated that questionnaires can be used for this purpose and individuals can be
asked to indicate to what extent and/or how often a statement represents their study behavior on
for example, a Likert-scale. Apart from questionnaires, Veenman (2005) also appreciated
interview techniques as a form of prospective measures. By structured or hypothetical interview
procedures, individuals can be assessed for their strategy usage. While their answers are coded,
the number of the strategies and metacognitive merit can be evaluated (Veenman, 2005).

Concurrent measures help collect data during individuals’ task performance. A predominant
method for assessing metacognitive skills is the analysis of think aloud protocols (Veenman,
2005). The basic principle of think aloud is that “participants are instructed to merely verbalize
their thoughts during task performance. Only in case they fall silent, the assessor may urge them
to “keep on talking” (p.80). Think aloud protocols can specifically be utilized for assessing
individuals’ monitoring of the text characteristics, understanding, problems in comprehension, and
their strategic processes used to comprehend text (Pressley & Afflerbach, 1995). Think aloud
processes are transcribed verbatim and analysed according to a coding scheme, resorting
exclusively to the quantity of metacognitive activities and the quality of metacognitive processes.
The protocols are generally analysed by two or more judges separately for inter-rater reliability.
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In relation to evaluation and judgements of metacognitive activities, Veenman (2005) especially
warned the assessors not to confuse correctness of knowledge to mindfulness.

Veenman (2005) also highlighted systematical observations can be used to assess
metacognitive skills. The observations are made by the judges who are physically but
unobtrusively present during task performance. Judges can also watch videotapes afterwards to
score individuals’ metacognitive behaviours if there are concerns related to their presence within
the site. Often used with young children, on-line observations can only account for quantitative
behavioural assessment, not for the metacognitive objectives. As in the case of think aloud, a
coding scheme should describe all possible metacognitive activities to be evaluated.

The error detection paradigm is another approach to assess metacognitive skills (Baker &
Cerro, 2000). Individuals are presented with texts that contain problems and/or errors and their
metacognitive ability is inferred from their attention to the embedded errors. The underlying
assumption of this paradigm is that these problems or errors disrupt comprehension and the readers
who monitor their comprehension notice them. Baker and Cerro (2000) stated whether readers are
capable of detecting the errors can be assessed by performance measures such as underlying errors,
verbal reports during reading, and on-line measures like eye-tracking.

Retrospective measures, on the other hand, are administrated just after a performance has
been completed. Due to the risk of memory failure and distortions, stimulated-recall technique that
requires participants to review a video of their own performance can be used to help individuals
with the reproduction of their though processes during their task-performances (Veenman, 2005).

4. Limitations of Current Assessment Approaches

Assessing metacognition is important but simultaneously it is challenging (Schraw, 2000).
Despite numerous measures and procedures developed to meet this assessment challenge,
metacognition that is a multi-layered complex phenomenon may not be easily assessed. While
measures of metacognitive knowledge do not tap into metacognitive monitoring or regulation,
metacognitive judgements and monitoring measures are not consistent in assessing the same
components (Pintrich et al., 2000). Furthermore, regulation is commonly assessed rather than
monitoring (Pintrich et al., 2000; Pressley & Afflerbach, 1995).

With regards to previously mentioned procedures and measures, some limitations will be
discussed in the following. One of the frequently used methods, verbal reports possess some
limitations which should not be ignored for accurate interpretations. During the interviews, it is
possible that individuals do not understand the questions and do not ask for clarifications, or they
may not be willing to express their genuine thoughts and experiences (Baker & Cerro, 2000). Their
responses, therefore, might be indecisive and socially desirable ones. Moreover, as Veenman
(2005) argued, it is never for sure whether the respondents have metacognitive strategies and skills
at their disposal or they can really use them when appropriate even though they can report the
relevance. Also, as Pintrich et al. (2000) stated that although participants can be asked for a number
of strategies during the interviews, they may not include domain-specific control and regulation
strategies. In addition to these limitations, some concerns with interpretation cannot be ignored.
As Whitebread and colleagues (2009) emphasized, interpreting self-reports and scoring especially
open-ended questions is not an easy task. Such a task requires not only expertise in data analysis,
but it also requires expertise with metacognition theory and its practical applications.
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Regarding questionnaires, Veenman (2005) stated that although they are relatively easy to
administer, questionnaires do not reliably describe metacognitive behaviour. Reviewing 21
questionnaire studies, Veenman and van Hout-Wolters (as cited in Veenman, 2005) also stated
that the predictive value is low; the mean variance accounted in learning outcomes was around
3%. Students’ individual reference points may cause this low predictive value because students
might compare themselves with the best or poorest classmates. Moreover, as Veenman (2005) and
Pintrich et al. (2000) stated, measuring and evaluating skills through questionnaires is a very
controversial issue. Not only can questionnaire items portray individuals’ adequacy with
regulation of cognition, but also the representativeness of such questionnaires might be
problematic regarding the limited number of items on questionnaires. For these reasons, reliability,
construct and structural validity, mismatch between theoretical models of metacognition and
subcomponents requires careful interpretations. Moreover, generalizability of these measures
might be problematic considering diverse students characteristics (Pintrich et al., 2000).

Furthermore, there are limitations with think-aloud protocols. While think-aloud aims to
understand metacognitive and cognitive processes, it is important to remember that these processes
cannot be always accessible to consciousness. Individuals may not be always aware of their
knowledge, monitoring, or regulation or their verbal proficiency might not be adequate to describe
these. Think aloud may also slow down or interrupt cognitive processing and might limit some
individuals’ working memory capacity (Baker & Cerro, 2000; Lai, 2011; Veenman, 2005).
Although all these factors can be controlled well enough, still personal and/or affective factors
(such as motivation, anxiety, self-esteem, verbal ability, age, expertise, and individuals’
knowledge) might interfere with individuals cognitive processing (Baker & Cerro, 2000; Pintrich
et al., 2000; Schraw & Moshman, 1995). Therefore, there is a risk that interpreting think-aloud
procedures might underestimate metacognitive capacity (Lai, 2011). To recognize confounds in
disguise, think-aloud protocols should be scored by judges with sufficient expertise and experience
with metacognition theory.

Furthermore, in spite of providing some evidence for on-line comprehension monitoring,
error detection paradigm has limitations. First of all, Baker and Cerro (2000) emphasized that
depending on readers’ being informed about the problems in the text, differences in their
comprehension monitoring can occur. Also, reliance on verbal-reports, as mentioned beforehand,
might not always be trustworthy. In addition, as readers might use variety of criteria for detecting
errors and evaluating their understanding, problems that individuals report might be completely
different than those intended to be conveyed. However, failure to notice particular problems in a
text does not necessarily portray poor comprehension. Moreover, error detection paradigm is also
criticized for ecological validity; individuals do not normally read texts embedded with errors.
Although individuals’ monitoring strategies can be assessed by the error detection paradigm, it is
not for certain whether these individuals monitor their comprehension under normal conditions
without any stimuli like texts used for error detection.

Systematic observations, which are somewhat independent of confounds like individuals’
verbal ability and working memory capability, still have limitations. Considered to be more
ecologically valid compared to the previous paradigms (Lai, 2011), observations need to be
converged with other measures for construct validity (Veenman, 2005). This is because it cannot
assess metacognitive intentions for performing certain behaviours (Veenman, 2005). Although
systematic observations are considered to take social processes of learning into consideration and
embedded in the context of instruction, the judgment is limited to the observants’ inferences. Even
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the construct of metacognition is standardized and checklists are developed, because of social
influence and other contextual factors, the inferences derived from metacognitive assessment
might not be always accurate.

Lastly, stimulated-recall technique holds drawbacks in assessing metacognitive skills. This
is basically due to the time lag between individuals’ actual performances and their verbal reports.
When participants watch their own performances, it might be difficult for them to reproduce
memory traces and covert mental activities. Therefore, instead of correct recollections,
reconstructive interpretations may be elicited (Veenman, 2005). As Nisbett and Wilson (cited in
Veenman, 2005) stated, even retrospective verbal reports of higher order processes might lack
accuracy because participants might tell more than they know.

The limitations of particular approaches covered in this theoretical study pertain to
individuals” working memory capacity, verbal proficiency, personal performance criteria,
tendencies towards socially desirable responses, observant’ expertise and interpretation biases, and
measures’, procedures’, and interpretations generalizability. Therefore, one needs to make
informed choices about the measures and procedures to serve the purposes, needs, and the context
best (Pintrich et al., 2000).

5. Research on Metacognition Assessment

In this part, ten research studies whose focus is assessing metacognition in the domain of
reading will be presented. To understand how metacognition theory and previous research on
metacognition impact current assessment practices, these studies will be analysed for their
definition of metacognition, assessment measures and procedures, and their limitations, if stated
at all. Also, selected studies will be presented chronologically to recognize whether there is an
emerging pattern in the assessment of metacognition while its literature keeps increasing.

Koli¢-Vehovec and Bajsanski (2006) aimed to explore students’ developmental differences
(5" to 8" grade) in comprehension monitoring and perceived use of reading strategies. For this
purpose, they used error correction and text sensitivity tasks from Metacomprehension test.
Although it is difficult to separate monitoring from regulation, their study was built on the
argument that comprehension monitoring is important for the regulation of reading and regulation
is manifested in a way how readers plan, monitor, evaluate, and use available information while
they are building comprehension. Besides, because “the ability to monitor their [readers’]
comprehension is not enough guarantee that children actually use reading strategies” (p.441), a
self-report measure of reading strategies use was also adopted. While the results revealed
significant grade level differences for text comprehension and cloze task performances, there were
no statistically significant differences for error detection and text sensitivity among grade levels.
Besides, comprehension monitoring was found to be significantly correlated to reading
comprehension. However, perceived use of reading strategies was correlated to reading
comprehension only in eighth grade.

Desoete (2008) also assessed third-graders’ metacognitive skillfulness. For this purpose, she
investigated four skills; prediction, planning, monitoring, and evaluation and calibration by using
the Prospective Assessment of Children (PAC), Retrospective Assessment of Children (RAC), and
teacher ratings as off-line ratings, and think-aloud protocol. Moreover, EPA 2000 was used as a
combined (prospective and retrospective) form of assessment. The results confirmed teacher
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ratings on predictions skills positively correlate with the combined assessment measure, but not
with the child questionnaire. Teacher ratings of evaluation skills also correlated with the
concurrent and combined assessment techniques. Besides, overall teacher ratings correlated with
prospective child measure. Children’s prospective and retrospective questionnaire results, which
was not much influenced by students’ actual performance, were not different and showed some
evidence for convergent validity. The evaluation skill was found to be relatively independent in
prospective child ratings and think-aloud. The author also highlighted “high intercorrelations
between prediction, planning, monitoring, and evaluation skills rated by the teachers and between
the prediction and evaluation skills assessed by EPA2000” (p. 204). Think aloud protocols, on the
other hand, showed some evidence for the interaction of monitoring, planning, and prediction
skills. Although the skills are generally related, the author recommended assessing skills
separately.

Aiming to investigate Turkish high school students’ metacognition and its relation to
achievement goals, Sungur and Senler (2009) examined students’ metacognition by its preliminary
components. For this purpose, the study utilized the Metacognitive Awareness Inventory (MAI),
the Achievement Goal Questionnaire (AGQ), the Competence Expectancy Scale, and the
Challenge and Threat Construals. After running a confirmatory factor analysis, the authors pointed
out that participants had “reasonable knowledge about themselves as learners, about strategies, and
when and how to use these strategies. They also appeared to regulate their cognition at high levels”
(p.52). It was also stated that all types of goal orientation and knowledge and regulation of
cognition were positively correlated at each level.

Turan, Demirel, and Sayek (2009) argued that metacognitive awareness and self-regulated
learning skills are important especially in the field of medicine because of the rapid change in
knowledge. Conducting their study at four different medical schools implementing different
curriculum, the authors used self-regulated learning perception scale (SRLPS) and metacognitive
awareness inventory (MAI) to collect data from 862 students. They found a statistically significant
difference among medical school curricular models. MAI and SRLSP scores of the students who
study a problem-based learning (PBL) curriculum were higher than discipline- and system- based
curricular models.

Zhang (2009), acknowledging the importance of reading in a second language, pointed out
that non-native readers can apply their native language knowledge of reading processes and
strategies to second and/or foreign language contexts. For effective strategy instruction, the study
aimed to assess students’ metacognitive awareness and reading strategy use and examine whether
there are any differences in strategy choice among different proficiency levels. For these purposes,
the author used SORS. The analysis revealed that the participants use reading strategies at a high-
frequency level; they showed a moderate to high usage with problem solving strategies as their
primary choice, followed by global strategies and support strategies. However, high-, intermediate-
, and low-proficiency students were different in their strategy choice; “their pattern of strategy use
is closely related to their overall EFL achievement” (p. 48).

Onovughe and Hannah (2011) also examined secondary school students’ awareness and
utilization of metacognitive strategies to comprehend academic materials. To obtain data from a
group of 120 students, the authors used a questionnaire called “Students’ Awareness and
Application of some strategies to Reading and Comprehension” (p.344). While students’
awareness of reading skills and strategies were rated on a 2-point scale, a set of 5 questions was
used to identify students’ purposes for reading. The authors concluded that secondary school
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students in their study were aware of metacognitive strategies to a large extend as over 60%
affirmation was obtained for each aspect of metacognitive strategies. Moreover, these participants
applied metacognitive strategies in reading and comprehension to a large extent. The authors also
highlighted a correlation between metacognitive awareness and utilization of metacognitive
strategies.

Lee, Teo, and Bergin (2009) conducted their study specifically to understand “whether
regulation of cognition and knowledge of cognition are related to everyday problem solving and
whether students who perform better in the decision-making problem will better differentiate the
various components of metacognition” (p. 89). The authors recruited 254 fifth grade students and
they were given an everyday decision-making type of problem to solve; how to select a bike for
purchase. To understand children’s decision-making, the authors adapted MAI for the problem-
solving scenario. The findings revealed that 30.6% of the variance was accounted for regulation
of and knowledge about cognition. And “at the higher level of decision-making, knowledge of
cognition and regulation of cognition were differentiated in their use by the participants” (p. 97).
The authors, therefore, claimed that students, who made poorer decisions in the given problem,
could not discriminate among components of metacognition.

Akyol and Garrison (2011) examined how students demonstrate their metacognitive
knowledge and skills in an online learning context. Coding 16 undergraduate students’ responses
for knowledge about cognition, monitoring, and regulation of cognition, the authors chose 3 weeks
(1%, 5™ and 9™) of online discussions to assess students’ metacognition. Observing possible
changes in metacognition over time, the authors stated that while knowledge of cognition
decreased in time, monitoring and regulation of cognition was noted to increase over time.

The study carried out by Sara¢ and Karakelle (2012) investigated the interrelation between
different on-line and off-line measures for assessing metacognition. Working with 47 fifth grade
elementary students, the authors utilized teacher rating scale, self-report questionnaire (Jr. MAI),
think aloud protocols, and accuracy ratings (JOL) of text comprehension. The results showed some
evidence for the correlation between two off-line measures (positive) and online measures
(negative). However, there was no significant correlation between off-line and on-line measures.

Arguing that metacognitive skills directly shape learning behaviour and consequently impact
learning outcomes, Veenman, Bavelaar, De Wolf, and Van Haaren (2014) conducted a study to
assess metacognitive skills. As they argued that metacognitive skills can be assessed by on-line
measures, students’ log-files of computerized tasks were used as data sources. Still, because log-
files cannot reflect their metacognitive consideration for the specific enactments, log-file analysis
was validated against other on-line methods. 52 students performed a computerized inductive
learning task and then they were asked to complete a performance post-tests. The results revealed
high convergent validity between log-file indicators and human judgements of learner activities.

6. Critical Summary

This analysis of ten recent studies confirmed that knowledge about and regulation of
cognition was assessed simultaneously in most cases as metacognition theory presents them. In
this review, eight studies exclusively used off-line measures to assess metacognition (see Table 1).
By using questionnaires, these eight studies assessed metacognition although questionnaires have
been criticized especially for not appropriately assessing metacognitive skills. While two studies
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used both online and offline measures, only one study used solely online measures to assess
metacognition. Also, only two studies focused solely on regulation of cognition rather than
integrating it with knowledge about cognition. One of these studies assessed regulation of
cognition through online measures and the other utilized both online and offline measures.

While research has used different measures and procedures to assess metacognition, in this
review, a total of eight studies used different off-line measures like MAI, MARSI, Jr. MAI, and
SORS to assess knowledge about cognition. Only one study used an on-line measure of assessing
knowledge about cognition. In that study, metacognitive behaviours were recorded and inferences
regarding participants’ knowledge about cognition were made by the researchers. Regulation of
cognition was assessed in all studies. In addition to aforementioned measures, different self-report
measures and on-line measures were used to assess regulation of cognition. However, only five
studies assessed regulation of cognition by on-line measures like error correction and text
sensitivity, think-aloud, observation of metacognitive behaviours, and analysis of computerized
tasks’ log-files. Besides, despite not mentioned in the literature, two of the studies used teacher-
ratings to validate students’ metacognition.

Few studies declared limitations that stem from their measurement choices. Although
previous studies and pioneers in the field explicitly pointed out the limitations of recent
measurement approaches, most of the researchers in this review were concerned about sample size,
participant characteristics, and/or contexts that they collected their data from, if they ever
mentioned limitations. Considering the generalizability of their findings and replicating similar
research, one needs to be cautious of and alert against the potential flaws of the measurement, as
well.

Lastly, the chronological analysis of these studies enabled to detect an emerging pattern in
assessing metacognition. The latest studies in this review included specific tasks to assess
metacognition rather than assessing it as a rigid construct. The earlier studies tended to use domain-
general off-line measures to assess metacognition. The latest studies, on the contrary, included
more specific real-life tasks for which participants need to employ different cognitive skills. While
participants were engaged in task completion, their metacognition was assessed through on-line
measures. Instead of generalizing one’s metacognitive capability, such assessment procedures
shed light on metacognitive processes and capabilities at the moment.
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Table 1. Metacognition assessment pattern

Components Type
Knowledge Declarative
of Cognition Procedural

Conditional
Regulation Predication
of Cognition Planning
Monitoring
Regulation
Evaluation
Calibration

and

Off-line Assessment

v MAI
(Metacognitive Awareness Inventory)
v" MARSI

(Metacognitive  Awareness
Strategies Inventory)

v Jr. MAI
v SORS

(Survey of Reading Strategies)
v PAC and RAC

(Prospective Assessment of Children &
Retrospective Assessment of Children)

v MAI

v Jr. MAI

v' MARSI

v SORS

v JOL
(Judgment of Learning)

of Reading

On-line Assessment Extras

v Metacognitive
behaviours

v Error correction and
text

Teacher-ratings

sensitivity

v Think-aloud

v Metacognitive
behaviours

v' Decision-making
behaviours

v’ Log-files of
computerized tasks

Total

10

Note. Based on 10 studies assessing metacognition (published after 2006).
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7. Discussion and Conclusion

Metacognition, a profound predictor of learning (Wang, Haertel, & Walberg, 1990), is
composed of interacting features of knowledge about cognition and regulation of cognition
(Schraw & Dennison, 1994). To assess metacognition, two approaches have been used.
Through off-line methods, knowledge about strategies and estimated performance can be
measured either before or after tasks. However, it cannot guarantee or estimate that individuals
have strategies at their disposal or use them to regulate their learning behaviour (Veenman et
al., 2006). Despite this fact, this review study confirmed that research unanimously used
questionnaires to assess knowledge about and regulation of cognition. When people are given
certain options to choose among, they are not really asked to manifest their knowledge, but
they are asked to pick an appropriate option. Still more importantly, through questionnaires a
researcher may not discriminate whether metacognitive knowledge is correct or complete or
whether one can appreciate the usefulness of such knowledge in a situation. Moreover,
interpretations of such assessment practices might be misleading when one might be inclined
to generalize the assessment results, obtained by for example MAI, to any learning and/or
performance situations. Nevertheless, |1 do not propose eliminating questionnaires to assess
metacognition, but | propose integrating different data sources for verification.

Moreover, while assessing metacognition, one needs to recognize that interpretations
are based on specific cases. Generalizing individuals’ metacognitive adequacy to any other
similar domains, therefore, might be inappropriate. Future research assessing individuals’
metacognition can benefit from different domain tasks and cross-compare metacognitive
engagement or behaviours to develop a holistic understanding of metacognitive adequacy. For
example, to assess monitoring, instead of just asking students to detect errors in a reading
paragraph, they may also be asked to reflect their understanding of a math problem, which has
for example, logical inconsistencies. Then, individuals’ metacognition in different domains
can be analysed and compared.

Moreover while assessing metacognition, it is important to recognize different factors
might impact metacognitive engagement and it is possible to confound these to students’
adequacy. For example, when individuals are graded for their performances, as a partial
fulfilment of their degrees, achievement motivation can interfere with the interpretations. On
the other hand, individuals might not be interested in the task that they are provided and
therefore, they may not be motivated for task completion. Without acknowledging
characteristics and potential impacts of tasks and without recognizing individuals’ volitional
control (Pressley & Afflerbach, 1995), metacognitive assessment interpretations might be
biased or incomplete. Future research on metacognitive assessment, therefore, needs to
consider what drives or stops individuals from engaging in metacognitive processes and
actions.

Finally, before assessing metacognition, it is very crucial to state the purpose of the
assessment explicitly. While “research” and theory development can be valid reasons for
academia, there should be some practical implications for teachers and students. As Lai (2011)
stated, metacognition is not assessed regularly and traditionally at schools. Its instruction,
therefore, might likely be ignored despite its beneficiary merits for achievement unless
instructional and assessment practices are intertwined. While metacognition assessment
research is carried out, it is important to state how metacognition assessment can benefit its
instruction. In relation, as mentioned beforehand, two of the studies used teacher-ratings to
validate individuals’ self-reports of metacognition. Although metacognitive instruction has
not been given a voice in these studies and teachers’ awareness of metacognition and skills to
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teach for metacognition has not been assessed, teachers’ ratings were used to validate students’
metacognition. Similar studies adopting teacher- ratings need to examine whether and how
teachers interpret and rate students’ metacognition especially in case they might not be
metacognitive or they might not teach for metacognition, at all. In such cases, teachers, in fact,
might know what and how to assess exactly and validly. Therefore, future research had better
relate metacognition instruction and diagnostic assessment practices to empower not only
students’ metacognition but also teachers’ understanding and practices of metacognition
instruction and assessment.

8. References

Akyol, Z., & Garrison, D. R. (2011). Assessing metacognition in an online community of
inquiry. Internet and Higher Education, 14(3), 183-190.
https://doi.org/10.1016/j.iheduc.2011.01.005

Baker, L., & Cerro, L. (2000). Assessing metacognition in children and adults. In G. Schraw
& J. C. Impara (Eds.), Issues in the measurement of metacognition (pp. 99-145).
Lincoln, NE: Buros Institute of Mental Measurements.

Block, C. C. (2006). What are metacognitive assessments? In S. E. Israel, C. C. Block, K. L.
Bauserman, & K. Kinnucan-Welsh (Eds.), Metacognition in literacy learning: Theory,
assessment instruction, and professional development (pp. 83-100). New Jersey:
Lawrence Erlbaum Associates, Inc.

Cross, D. R., & Paris, S. G. (1988). Developmental and instructional analyses of children’s
metacognition and reading comprehension. Journal of Educational Psychology, 80(2),
131-142. https://doi.org/10.1037/0022-0663.80.2.131

Desoete, A. (2008). Multi-method assessment of metacognitive skills in elementary school
children: How you test is what you get. Metacognition and Learning, 3(3), 189-206.
https://doi.org/10.1007/s11409-008-9026-0

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive-
developmental inquiry. American Psychologist, 34(10), 906-911.

Garner, R. (1990). When children and adults do not use learning strategies: Toward a theory
of  settings. Review of  Educational  Research, 60(4), 517-529.
https://doi.org/10.3102/00346543060004517

Koli¢-Vehovec, S., & BajSanski, I. (2006). Metacognitive strategies and reading
comprehension in elementary-school students. European Journal of Psychology of
Education, 21(1983), 439-451. https://doi.org/10.1007/BF03173513

Lai, E. R. (2011). Metacognition : A Literature review research report. Research Reports. New
York, NY:Pearson. Retrieved from http://www.datec.org.uk/CHAT/chatmetal.htm

Lee, C. B., Teo, T., & Bergin, D. (2009). Children’s use of metacognition in solving everyday
problems: An initial study from an Asian context. Australian Educational Researcher,
36(3), 89-102. https://doi.org/10.1007/BF03216907

Michalsky, T., Mevarech, Z. R., & Haibi, L. (2009). Elementary school children reading
scientific texts: Effects of metacognitive instruction. The Journal of Educational
Research, 102(5), 363-376. https://doi.org/10.3200/JOER.102.5.363-376

Mokhtari, K., & Reichard, C. A. (2002). Assessing students’ metacognitive awareness of
reading strategies. Journal of Educational Psychology, 94(2), 249-259.

Nelson, T. O. (1996). Consciousness and metacognition. American Psychologist, 51(2), 102—
116. https://doi.org/10.1037/0003-066X.51.2.102



Ozturk

Onovughe, G., & Hannah, A. (2011). Assessing ESL students’ awareness and application of
metacognitive strategies in comprehending academic materials. Journal of Emerging
Trends in Educational Research and Policy Studies (JETERAPS), 2(5), 343-346.

Ozturk, N. (2016). An analysis of pre-service elementary teachers’ understanding of
metacognition and pedagogies of metacognition. Journal of Teacher Education and
Educators, 5(1), 47-68.

Pintrich, P. R., Wolters, C. A., & Baxter, G. P. (2000). Assessing metacognition and self-
regulated learning. In G. Schraw & J. C. Impara (Eds.), Assessing metacognition and
self-requlated learning (pp. 43-97). Lincoln, NE: Buros Institute of Mental
Measurements.

Pressley, M., & Afflerbach, P. (1995). Verbal protocols of reading: The nature of
constructively responsive reading. NJ: Routledge.

Pressley, M., Borkowski, J. G., & Schneider, W. (1987). Cognitive strategies: Good strategy
users coordinate metacognition and knowledge. In R. Vasta & G. Whitehurst (Eds.),
Annals of Child Development, Vol. 5 (pp. 89-129). Greenwich: JAI Press.

Sarag, S., & Karakelle, S. (2012). On-line and off-line assessment of metacognition.
International Electronic Journal of Elementary Education, 4(2), 301-315.

Schraw, G. (1998). Promoting general metacognitive awareness. Instructional Science, 26(1),
113-125.

Schraw, G. (2000). Assessing metacognition: Implications of the Buros symposium. In G.
Schraw & J. C. Impara (Eds.), Issues in the measurement of metacognition (pp. 297—
321). Lincoln, Nebraska: Buros Institute of Mental Measurements.

Schraw, G., & Dennison, R. S. (1994). Assessing metacognitive awareness. Contemporary
Educational Psychology, 19(4), 460-475. https://doi.org/10.1006/ceps.1994.1033

Schraw, G., & Moshman, D. (1995). Metacognitive theories. Educational Psychology Review,
7(4), 351-371. https://doi.org/10.1007/BF02212307

Sheorey, R., & Mokhtari, K. (2001). Differences in the metacognitive awareness of reading
strategies among native and non-native readers. System, 29(4), 431-449.
https://doi.org/10.1016/S0346-251X(01)00039-2

Sungur, S., & Senler, B. (2009). An analysis of Turkish high school students’ metacognition
and motivation. Educational Research and Evaluation, 15(March 2015), 45-62.
https://doi.org/10.1080/13803610802591667

Turan, S., Demirel, O., & Sayek, I. (2009). Metacognitive awareness and self-regulated
learning skills of medical students in different medical curricula. Medical Teacher,
31(10), e477—e483. https://doi.org/10.3109/01421590903193521

Veenman, M. V. J. (2005). The assessment of metacognitive skills. In B. Moschner & C. Artelt
(Eds.), Lernstrategien und Metakognition: Implikationenfiir Forschung und Praxis (pp.
75-97). Berlin: Waxmann.

Veenman, M. V. J., Bavelaar, L., De Wolf, L., & Van Haaren, M. G. P. (2014). The on-line
assessment of metacognitive skills in a computerized learning environment. Learning
and Individual Differences, 29, 123-130. https://doi.org/10.1016/j.lindif.2013.01.003

Veenman, M. V. J., Van Hout-Wolters, B. H. A. M., & Afflerbach, P. (2006). Metacognition
and learning: Conceptual and methodological considerations. Metacognition and
Learning, 1(1), 3-14. https://doi.org/10.1007/s11409-006-6893-0

Wang, M. C., Haertel, G. D., & Walberg, H. J. (1990). What influences learning? A content
analysis of review literature. The Journal of Educational Research, 84(1), 30-43.



Int. J. Asst. Tools in Educ., Vol. 4, Issue 2, (2017) pp. 134-148

Whitebread, D., Coltman, P., Pasternak, D. P., Sangster, C., Grau, V., Bingham, S.,
Demetriou, D. (2009). The development of two observational tools for assessing
metacognition and self-regulated learning in young children. Metacognition and
Learning, 4(1), 63-85. https://doi.org/10.1007/s11409-008-9033-1

Zhang, L. J. (2009). Title Chinese senior high school EFL students’ metacognitive awareness
and reading-strategy use Chinese senior high school EFL students’ metacognitive
awareness and reading-strategy use. Source Reading in a Foreign Language, 21(1), 37-
59. Retrieved from https://repository.nie.edu.sg/bitstream/10497/16307/1/RFL-21-1-
37_a.pdf



Int. J. Asst. Tools in Educ., Vol. 4, Issue 2, (2017) pp. 149-165

http://lwww.ijate.net

e-ISSN: 2148-7456 © IJATE

INTERNATIONAL JOURNAL OF ASSESSMENT TOOLS IN EDUCATION

“Review Article”
A Generalizability Analysis of the Reliability of Measurements: ""An Example
of Cell Division and Heredity Unit"

Giilsah BASOL™' Muammer YUKSEL?

1Gaziosmanpasa Universitesi, Egitim Fakiiltesi, Egitim Bilimleri Bol., Taslgiftlik Yerleskesi, 60100 Tokat, Tiirkiye.
2Ayse Temizel Ortaokulu, 45500 Soma/Manisa, Tiirkiye.

Abstract Article Info
The purpose of the study is to measure students' performance through different Received
measurement tools and compare the findings through G Theory in order to identify the 03 February 2017
errors associated with the raters and items to improve the future applications. The sample Revised
consisted of 48 eighth graders in Kars. Two different types of exams (a multiple choice 23 March 2017
test and an essay) were applied and essays were graded by three raters. G and K analyses Accepted
were performed on the results. According to the findings, the error rate was higher for 28 March 2017

the essays in comparison to multiple-choice test. The mean score was higher for the

multiple-choice test, the variances were similar. There were no differences among the Keywords
essay scores given by different raters. Findings of decision study indicated Student facet y l\b/l_tlegsurehment,
as the main source of the variation in the data for both types of the measurements. Generalizabi IFEZI-iI.;b?IOig’

Bir Genellenebilirlik Analizi Cahismasi: “Hiicre Boliinmesi & Kalitim Unitesi”

Ozet Makale Bilgisi
Aragtirmanin amaci, ayni konu alani ile farkli 6l¢me araglarindan elde edilen puanlarin Makale Génderim
G Kurami ile Karsilastirilmasidir. Orneklem Kars’ta dgretim géren 48 sekizinci simif 03 Subat 2017
ogrencisinden olusmustur. Iki farkli sinav tiirii (coktan segmeli test ve yazili sinav) Makale Diizeltme:
Ogrencilere uygulanmis ve yazili sinav ti¢ puanlayici tarafindan puanlanmis, sonuglar 23 Mart 2017
iizerinde G ve K analizleri yapilmistir. Sonuglar ¢oktan se¢meli test ve yazili sinav i¢in Makale Kabul
karigsan hata varyanslarinin yazili sinavda daha fazla oldugunu, ¢oktan segmeli testin 28 Mart 2017

puan ortalamasinin daha yiiksek oldugunu, varyanslarin ise iki sinav tiirii igin birbirine

yakin oldugunu ortaya koymustur. Yazili sinav i¢in puanlayicilar arasinda herhangi bir Anahtar Kelimeler:

fark bulunmamustir. Ayrica, karar ¢aligmasindan elde edilen sonuglar verideki varyansin Genellenebilirlik K?llrgzrnn?
ana kaynaginin Ogrenci faktorii oldugunu ortaya koymustur. Giiv enirlik,
*Corresponding Authors’ E-mails: gulsah.basol@gop.edu.tr yuksel.muammer.my@gmail.com

Bu galisma, 1-3 Eyliil 2016’da Antalya’da gergeklestirilen V. Egitimde Olgme ve Degerlendirme Kongresi’nde bildiri
olarak sunulmustur.

2148-7456 /© 2017 DOI: 10.21449/ijate.303991



Int. J. Asst. Tools in Educ., Vol. 4, Issue 2, (2017) pp. 149-165

1. GIRIS

Son yillarda 6n plana ¢ikan yasam boyu 6grenme anlayisi, bireylerin gelismelerine biiyiik
oranda katki saglamaktadir. Hayatimizin her sathasinda yeni seyler 6grenme ve kendimizi
gelistirme imkani saglayan bu goriis, 0grenmelerin ve egitimin Onemini daha cok ortaya
cikarmaktadir. Egitim siireci biinyesinde yer alan hazirbulunusluk, giidiilenme, 6gretim, dlgme ve
degerlendirme gibi kavramlar da artik hayatin i¢cinde daha sik benimsenmektedir. Her biri
birbirinin tamamlayicist ve énemli bir pargasi olan i¢i i¢ce ge¢mis bu siiregleri bilmek egitim ve
Ogretimin kalitesini arttirir.

Egitim istendik davranis olusturma veya istendik davranis degistirme siireci olarak,
toplumun stlizgegten gecirilmis degerlerinin, ahlak standartlarinin, bilgi ve beceri birikimlerinin
yeni nesillere aktarilmasidir (Senemoglu, 2002). Egitim siireci sonunda bireylerin belli konularda
bilgi, beceri ve tutum kazanmasi beklenir. Bu istendik bilgi, beceri ve tutumlarin kazanilma
diizeyinin; siirecin verimliligini gostermesi ve doniit saglayarak siireci zenginlestirmesi beklenir.
Egitim sistemimizde bireylerin bu kazanimlar1 basar1 olarak nitelendirilmekte ve farklilasan basar1
diizeylerinin dogru olarak dl¢lilmesine ¢alisilmaktadir.

Etkinlikler sonunda beklenen kazanimlarin; bir kisminin olustugu, bir kismmin yeterli
diizeyde olusmadigi, istenmeyen kazanim seklinde ortaya ciktigi veya planlandigi sekilde
olusmadig1 goriilmektedir. Bu durum egitimde kontrol ihtiyacini dogurur (Turgut ve Baykul,
2010). Burada yer alan kontrol kavrami egitim siirecinin ve {iriinlerinin gozden gegirilmesi ve bir
sonuca varilmasi anlamina gelmektedir. Kontrol siireci egitimi hem planli hale getirir hem de var
olan eksikliklerin giderilmesine ve kalitenin arttirilmasina olanak saglar.

Ogrencilerin basarilarinin belirlenmesinde dncelikle 6lgme ve sonrasinda bunu da i¢ine alan
degerlendirme siirecine yer verilmelidir. Egitim siirecindeki bireylerin egitimden ne kadar
yararlandiklar1 ya da 6grenilmesi beklenilen kazanimlara ne Sl¢lide ulasildigi siirekli merak
konusudur. Ciinkii hem egitimin niteligi hem de bireyler hakkinda verilecek kararlar icin
kazanimlarin ulasilma diizeyleri saptanmalidir. Burada da devreye dl¢gme ve degerlendirme siireci
girer.

Kazanimla ifade edilen hedefleri gerceklestirme yolunda G6gretim etkinlikleri planlanir.
Ogretimde izlenen yontemi de dikkate alarak farkli 6lgme araglari arasindan, &grenmenin
gerceklesip gerceklesmedigini yoklamak i¢in en uygun olanm segilir. Degerlendirmenin amacina
gore kullanilan 6lgme araglar da cesitlilik gsterir. Olgme ydnteminin hedeflenen kazanimlara
uygun olmast 6lgme sonuglarinin gegerligi i¢in 6nemlidir. Bu nedenle o6l¢iilmek istenilen
kazanimlarin niteligine en uygun olabilecek 6l¢me aracinin secilmesine gerekli onem verilmelidir.

Kullanilacak dlgme aracina; 6grencinin hazirbulunusluk diizeyi, sinavin yapilacagi ortam,
zaman sinirlamasi olup olmadigi ve uygulama kosullar1 gibi faktorler dikkate alinarak karar verilir.
Farkli 6lgme araglariyla elde edilen sonuglarin benzer olup olmadigi arastirilmaya deger bir
konudur. Bu sayede farkli kaynaklardan ulasilan 6l¢gme sonuglarinin giivenilir olup olmadigin
anlamak miimkiin olur. Egitim siirecinin onemli bir pargasi olan dlgme i¢in bireylerin farkli
Olcmeler neticesinde ortaya ¢ikan sonuclarin birbirleri ile iligskisinin nasil oldugu bir merak
konusudur. Bu sorularin cevaplariin bulunmasi elbette performans, not ve basari seviyesi olarak
ilerleyen siirecin daha anlamli sekilde aciklanmasini saglayabilir.

Katilimcilarin performansinin dl¢lilmesinin amaglandigi aragtirmalarda arastirma stirecinde
yer alan ve arastirmayi etkileyen ya da etkileyebilecek pek ¢cok degisken kaynagi bulunmaktadir.
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Bu degisken kaynaklarinin etkilerinin olup olamadig1 ya da etkilerinin ne 6l¢iide oldugunun ortaya
konmasinda farkli 6l¢gme kuramlarindan yararlanilmaktadir. Bu kuramlardan biri olan
Genellenebilirlik Kurami (G Kurami); hata kaynaklarini ayn1 anda ele almasi ve birbirleri ile
iliskilerine yer vermesi nedeni ile arastirmada degisken kaynaklarmin birbirleri ile
karsilastirilmasina olanak vermektedir.

G Kurami oOlgme sonuglarmin giivenirliginin belirlenmesini, giivenilir gozlemlerin
tasarimini, arastirilmasini ve kavramsallastirilmasini saglayan istatistiksel bir kuramdir. G Kurami,
Klasik Test Kurami (KTK)’ nin bir uzantisidir (Cronbach ve digerleri, 1972; Brennan, 2001). G
Kurami, KTK’ nin giiniimiizde hala popiiler olan gergek puan modelinin sinirliliklarina olan cevap
vermek amaciyla Cronbach ve arkadaglar1 (1963) tarafindan ortaya atilmistir. KTK, bir tek gercek
puana sahip her bir gozlem ya da test puaninin paralel gézlemlerin bir grubuna ait tek bir giivenirlik
katsayis1 tiretmesi fikri etrafinda merkezlenir (Lord ve Novick, 1968; Baykul, 2000). G Kuram1
Ol¢iim prosediirlerinin gelistirilmesine uygulanmig olmakla birlikte, 6zellikle egitim arastirmalart
icinde uygulamasi siirh kalmistir (Bottema-Beutel, Lloyd, Carter ve Asmus, 2014).

Shavelson ve Webb’e (1991) gore, G Kurami dort farkli agidan KTK’ nin daha genisletilmis
bir halidir: 1. Genellenebilirlik Kurami, ¢oklu varyans kaynaklarini tek bir analizde ele alir. 2. Her
bir varyans kaynaginin biiytikliigliniin belirlenmesini saglar. 3. Bireylerin performanslarina dayali
hem bagil kararlar hem de mutlak kararlar alinmasina iligkin iki farkli giivenirlik katsayisinin
(swrastyla; G katsayisi ve Phi katsayisi) hesaplanmasina olanak saglar. 4. Belirli bir amaca bagl
olarak, Ol¢me hatasinin en aza indirgenebilecegi Ol¢melerin diizenlenmesine (Karar “K”
caligmalari) imkan tanir.

G Kuramu farkli hata kaynaklarinin varyans analizi yoluyla ayr1 ayr1 ve bir arada rapor
edilerek kestirmesini saglar. Genellenebilirlik Kuraminda yer alan ¢oklu hata kaynaklar1 bir 6rnek
iizerinden agiklanabilir. Bir basari testinin iki ya da daha fazla puanlayici tarafindan puanlandigi
bir durumda, kestirilebilecek hata kaynagi ile ayni testin paralel formlarindan elde edilen puanlara
iliskin kestirilen hata kaynag1 ayni olmayacaktir. Klasik Test Kuraminda bu hata kaynaklarin1 ayn1
anda kestirmek miimkiin degildir (Giiler, 2009).

G Kuramina gore degiskenlik kaynaklari ¢apraz (crossed) ya da yuvalanmig (nested) sekilde
olabilir (Rentz, 1987). Caprazlanmis desende degiskenlik kaynaginin kosullar1 bagka bir
degiskenlik kaynaginin kosullartyla oOrtiigmektedir (Brennan 2001). Caprazlanmis desende
degiskenlik kaynaklar1 arasina ‘x’ isareti konulmaktadir. Aragtirmada bir degisken kaynagi diger
degisken kaynagimin tiim kosullar1 ile ortiismiiyor, sadece belli kosullari ile oOrtiisiiyor ise bu
caligma desenine yuvalanmis desen denilmektedir. Yuvalanmis desende degiskenlik kaynaklari
arasma ° : ‘ isareti konulur.

G Kuraminda giivenirligin arastirilmast iki asamadan olusmaktadir. Bunlardan ilki
Genellenebilirlik ¢alismasi (G-g¢alismasi) ve ikincisi Karar ¢alismasi (K-c¢alismasi) seklindedir
(Kaya, 2011). G calismasi, Ol¢lim hatasini makul ve ekonomik olarak ¢ok yonlii yalitmak ve
tahmin etmek, uygulama yapabilmek iizere tasarlanmistir (Shavelson ve Webb, 2005). G
caligmasinin amaci, 6lgmenin birden ¢ok kullanimini kestirmek ve bu sayede varyans kaynaklari
ile ilgili miimkiin olan en ¢ok bilgiye ulasmaktir. G ¢alismasi, miimkiin olan en ¢ok degiskenlik
kaynagmi igerecek bicimde tasarlanmalidir. Bir baska deyisle G ¢alismasi, kabul edilebilir
gozlemlerin evrenini miimkiin olan en genis sekilde tanimlar (Shavelson ve Webb, 1991).

G-galismasi siirecinde, 6rneklemin evrene genellenebilmesi i¢in, puanlarin degiskenliginin
tiim kaynaklar1 (varyans bilesenleri) ve bunlar arasindaki etkilesimler ayn1 anda ANOVA yontemi
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kullanilarak kestirilmektedir. Kestirilen bu varyans bilesenleri bir sonraki asama olan K-
caligmasinda kullanilir (Kaya, 2011). G g¢alismasi sonucunda elde edilen sonuglarin K
caligmasinda kullanim1 s6z konusudur ya da arastirmac isterse devam etmeyip, ¢alismasini G
calismasi olarak sonlandirabilir.

K-cgaligsmasi, karar vermek iizere belirli bir amag i¢in veri toplanan ¢alismadir ve yapilan bir
K c¢alismasinda, incelenen bireyleri tanimlamak i¢in veri toplanabilir (Kaya, 2011). Bir G
caligmasina karsilik, birden fazla K calismasi yapilabilir. K ¢aligsmas ile giivenirlik katsayisina
benzeyen genellenebilirlik katsayisina (G katsayisi) ve givenirlik indeksine (Phi katsayisi)
ulagilir. G katsayisi evren puani varyansinin kendisi ile bagil puan varyansinin toplamina oranidir
ve bagil modellerde calisilmaktadir (Cakict Eser, 2011).

G katsayist KTK' daki giivenirlik katsayisina benzemektedir. G katsayisi, goreli karar
modelinde ger¢ek varyansin, goreceli varyans ve gercek varyansin toplamina bdéliinmesi ile
bulunmaktadir. Ote yandan giivenilirlik endeksi ya da Phi (®) katsayis1 mutlak karar modeli ile
kullanilmaktadir. Phi katsayisi, ger¢ek varyansin, mutlak hata varyansi ve gergek varyansin
toplamina boliinmesi ile hesaplanir. Diger bir deyisle, bu iki katsay1 hatanin ne kosullarda kabul
edilecegine gore farklilik gostermektedir (Alharby, 2006). Sonug olarak, tek bir G-¢alismasindan
elde edilen ayn1 varyans kestirimlerine dayali pek ¢ok K-¢alismasi diizenlenebilir. K-¢alismasinda
kullanilan formiil Spearman-Brown formiiliine benzerdir (Mushquash ve O'Connor, 2006).

Cronbach ve arkadaglari tarafindan 1963 yilinda temelleri atilan G Kurami ile ilgili
caligmalar yurt disinda ayni tarihleri takriben baglarken, tilkemizde 2004 yilindan itibaren ve daha
cok yiiksek lisans ve doktora tezleri lizerinde yogunluk gostermistir. Bu yeni kuram; baslarda
tezlerde yapilan arastirmalarla, glinlimiizde makalelerle ve iizerine yazilan bir kitap ile (Giiler,
Kaya Uyanik ve Tasdelen Teker, 2012) daha ¢ok dikkat ¢gekmeye baslamistir.

Ulkemizde heniiz yangmlasmaya baslayan G Kurami ¢alismalar1 genellikle performansin
Olciilme stiireci, puanlayicilar ve klasik 6lgme aracglari lizerinde yogunlagmistir. Puanlayicilarin,
bireylerin ve maddelerin etkileri arastirilirken farkli desenlerin incelendigi aragtirmalar ( Wang,
2005; Au, Prahardhi ve Shiell 2008; Lane ve Sabers, 1989; Nalbantoglu Y1lmaz ve Uzun Basusta,
2012; Nalbantoglu , 2009) daha ¢ok yogunluk kazanmistir.

Atilgan (2004); Giiler (2008) ve Alkahtani (2012) G Kuramu ile yaptiklar1 ¢alismalarinda,
KTK yaninda Cok Degiskenli Rasch Modelini (CDRM) kullanmislar; maddelerin zorluk diizeyleri
ve puanlayicilarin puan verme egilimleri hakkinda bilgiye ulasmaya ¢calismislardir. Kuramlarin ve
modellerin  karsilagtirilmasinin  yaninda, bazi1 caligmalarda Lojistik Regresyon Analizi
kullanilmasi, farkli kesme puanlari hesaplama yontemlerinin karsilastirilmasi, farkli 6lgeklerin
giivenirliklerinin aragtirilmasi ¢aligmalar1 G Kurami yardimiyla yapilmustir.

Arastirmada asagida yer alan alt problemlere cevaplar aranmistir:
1. Coktan se¢meli test i¢in G Kuramina gore kestirilen parametrelerin varyanslari ve toplam
varyanslar1 agiklama yiizdeleri nedir?

2. Coktan se¢meli test i¢in yapilan K c¢alismasi sonuglarina gore G ve Phi katsayilarinin
degisimleri nasildir?

3. Yazili sinav i¢in yapilan G Kuramina gore kestirilen parametrelerin varyanslari ve toplam
varyanslar1 agiklama yiizdeleri nedir?

4. Yazili sinav i¢in yapilan K ¢alismasina gore farkli senaryolara gére G ve Phi katsayilarinin
degisimi nasildir?
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2. YONTEM

Basol (2008)’e gore betimsel arastirmalar ne ve nasil sorularina sistematik olarak cevap
vererek, olay ve durumlarin detayli olarak betimlenmesi amaciyla yapilir. Aragtirma, G Kurami
ile mevcut sistemde Ogretmenlerin ayn1 konu hakkinda kullandiklar1 6lgme araglari arasinda
iligkiyi belirleme ¢alismasi oldugundan betimsel bir arastirma niteligi tagimaktadir.

2.1. Evren ve orneklem

Aragtirmanin ¢alisma evrenini 2013-2014 Egitim-Ogretim yilinda Kars il merkezinde
O0grenim goren 8. smif 6grencileri olusturmaktadir. Aragtirma 6rneklemini ise Kars il merkezinde
yer alan bir ortaokulda Ogrenim goéren 48 Ogrenci olusturmaktadir. Arastirmada uygulama
kolayligindan dolay1r amagh 6rnekleme gitmistir.

2.2. Veri toplama araci

Arastirma icin gerekli veriler, arastirmacilar tarafindan hazirlanan yazili sinav (essay) ve
O0lcme siirecinde daha once kullanilmis olan sorular arasindan segilen c¢oktan segmeli test
sorularma verilen cevaplardan elde edilmistir. Arastirma sorulari i¢in 8. sinif fen bilimleri dersinde
yer alan ‘Hiicre Boliinmesi ve Kalitim’ {initesine ait 20 kazanim ele alinmis olup 6grenci seviyesi
de diistiniilerek coktan se¢meli test i¢in ilk olarak 40 madde sec¢ilmistir. Hazirlanan bu smav
oncelikle iki konu alan1 uzmani ve bir dil uzmanina danisilarak deneme formati i¢in hazir hale
getirilmistir. Deneme uygulamasi Kars il merkezinde yer alan farkli ii¢ okulda 6grenim goéren 96
Ogrenci iizerinde yapilmis ve biiyiik 6l¢iide eksik oldugu belirlenen alt1 katilimcinin cevaplart
cikarilmistir.  Geriye kalan 90 kisinin cevaplart dikkate alinmig ve deneme uygulamasinin
yapildigi 90 kisiden olusan grup nihai uygulamaya dahil edilmemistir.

Deneme uygulamasi i¢in test ve madde istatistikleri TAP.exe (Brooks ve Johanson, 2003)
uygulamasi kullanilarak elde edilmistir. Konu alan1 ve kazanimlarin agirliklart incelenmis ve alan
uzmanlarin goriisiide alinarak 40 madde hazirlanmis ancak konu alanin1 daha iyi temsil ettigi ve
bazi kazanimlar i¢in yazilan soru sayisinin dagilimin farkli oldugu i¢in madde giicliik katsayilar
ve madde ayurt edicilik giicleri incelenerek agirlilikli olarak orta giicliik seviyesinde, madde
ayirtdiciligi .40 iizerinde olan maddeler segilerek her biri dort segenekli 22 maddelik coktan
se¢meli testi olusturmustur.

Yazili smav i¢in iki konu alan1 uzmanimin goriisiine basvurularak kapsam gegerliliginin
saglanmasi amaciyla sorular hazirlanmis ve bir dil uzmanina danisilarak uygulama formu hazir
hale getirilmistir. Sorularin yanlis anlasilmalara neden olmamasi ve tarafsizliga hizmet etmesi
acisindan, bir kiz ve bir erkek grenciye dnceden ¢ozdiiriilmiistiir. Sinavin uygulandigi bu iki
Ogrenci i¢in uygulanan sinav sonrasi 6grenci goriisleri ele alindiginda cinsiyete gore yanliliginin
olmadig1 sonucuna ulasilmistir. Ayrica bu iki 6grenci nihai uygulama grubu arasinda yer
almamistir.

Coktan segmeli test ve yazili sinav Kars il merkezinde yer alan bir ortaokulda 6grenim goéren
48 katilimciya birer hafta ile uygulanmis ve uygulamalar birinci arastirmaci tarafindan bireysel
olarak gozlemlenmistir.

2.3. Verilerin analizi

Aragtirmacilar tarafindan gelistirilen 6lgme araglarindan elde edilen verilerin analizinde
TAP.exe (Brooks ve Johanson, 2003) , SPSS (16. Siirtim, SPSS Inc, Chicago, 2007) ve G Kurami
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analizleri i¢in EduG software (EduG version 6.1-e, Quebec, Canada, 2012) paket programlari
kullanilmastir.

[k olarak belirlenen dlgme araglari ile gerekli uygulamalar yapilmis, coktan se¢gmeli nihai
test maddeleri ortak sonuglar doguracagindan tek bir puanlayici tarafindan, hazirlanmis olan yazili
sinav ise ii¢ farkli puanlayici tarafindan puanlanmistir. Puanlayicilara arastirmaci tarafindan
puanlama cetveli verilmis ve puanlama i¢in gerekli siire saglanmistir. Puanlayicilar birbirlerini
tanimamakta, farkli okullarda gérev yapmakta ve farkli kidem diizeylerinde bulunmaktadir.

2.4. Simirhhiklar

Arastirma 2013-2014 egitim-0gretim y1l1 Kars il merkezinde yer alan bir ortaokulda 6grenim
goren 8. sinif 6grencilerinden secgilen 48 kisi ve Fen ve Teknoloji dersi 8. simif © Hiicre Boliinmesi
ve Kalitim’ iinitesi ile sinirlidir.

3. BULGULAR

Bu boliimde arastirmanin alt problemleri i¢in toplanan verilerden elde edilen bulgular, tablo
ve agiklamalariyla birlikte verilerek bunlara dayali yorumlar yapilmistir.

Performansin Ol¢iilmesinde Kullanilan Coktan Se¢meli Teste Ait Ozellikler: Coktan se¢meli test
icin belirtke tablosuna gore olusturulan 40 soruluk 6n uygulama i¢in betimsel istatistikler Tablo 1’
de verilmistir.

Tablo 1. Coktan Se¢meli Testin On Uygulamasina Ait Betimsel Istatistikler

Ogrenci Sayist (N) 90
Madde Sayisi (K) 40
Aritmetik Ortalama 50.16
Varyans ( s?) 468.85
Standart Sapma (s) 21.65
En Diisiik Puan ( Min.) 15.00
En Biiyiik Puan (Max.) 92.00
Ortalama Giigliik 523
Ortalama Ayirt Edicilik 544

Coktan se¢meli testin 6n uygulamasindan elde edilen madde istatistiklerine gore hazirlanan
yazili sinav sorularinin dogrultusunda 22 madde nihai uygulama i¢in secilmistir. Coktan se¢cmeli
test i¢in KR-20 giivenirlik degeri hesaplanmis ve bu katsayinin .896 oldugu goriilmiistiir. KR-20
ile hesaplanan giivenirlik katsayisi testin kendi i¢inde tutarliliginin bir 6l¢iisii olup bu degerin
yiiksek ¢ikmasi testin giivenilir oldugu anlamina gelmektedir (Basol, 2016).

Ogrencilere ilk olarak uygulanan coktan segmeli test dnceden belirlenen kazanimlari temsil
eden 22 test maddesi ile degerlendirilmistir. Bunun i¢in oncelikle 6grencilerin dogru cevaplari
hesaplanmis, 100 {izerinden puanlara doniistiiriilmiistiir. Coktan segmeli teste ait istatistikler Tablo
2’ de verilmistir.
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Tablo 2. Coktan Se¢meli Test ile Yapilan Nihai Uygulamaya Ait Betimsel Istatistikler

Soru Sayisi  n  Ortalama Medyan Mod Mak.  Min. Ranj  Carpiklik Basiklik

22 48 68.37 68.18 68.18 100 18.18 81.82 -.55 -.33

Uygulanan ¢oktan se¢meli testte her bir maddeden alinabilecek en diisiik puan bir, testten
aliabilecek en yiiksek puan 22' dir. Puanlar 100 {izerinden degerlendirmeye alinmis ve istatistiksel
islemler bu puanlar lizerinden yapilmistir. Doniistiiriilen puanlara gore coktan se¢meli testin
ortalamasi 68.37, medyani 68.18, modu 68.18° dir. Bu durumda puanlarin normal dagilim
gosterdigine isaret etmektedir. Testten alinan en yliksek puan 22 sorunun hepsini dogru cevaplayan
ti¢ kisi icin 100, testten almman en diisiik puan ise dort dogru ile 18.18 olarak hesaplanmustir.
Puanlarin ortalamasinin 50'den yiiksek olmasi 6grencilerin basari seviyelerini %50 den yiiksek
oldugunun gostermektedir.

Alt Problem 1: ‘Coktan segmeli test i¢cin G Kuramina gore kestirilen parametrelerin
varyanslari ve toplam varyanslar1 agiklama yiizdeleri nedir?’

Coktan se¢meli test icin birey (b) ve madde (m) degiskenlerinin degisimlerini ve varyans
kaynaklarinin oranlarini belirlemek i¢in tek degiskenli G (Genellenebilirlik) ¢alismasi yapilmistir.

Tablo 3. Tek Degiskenli G Caligmasi Sonucunda Olgmenin Kestirilen Varyanslari ve Toplam Varyansi
Acgiklama Oranlar1

Varyans Kaynagi ~ Sd Toplam Kareler ~ Kareler Ortalamast ~ Varyans %

b 47 45.814 975 037 16.9
m 21 20.235 964 017 7.6
bm 87 162.311 165 164 755
Toplam 100

Tablo 3 incelendiginde birey (b) ana etkisi igin kestirilen varyans bileseninin (.037) toplam
varyansin %16.9° unu acikladigi goriilmektedir. Tek degiskenli modelle yapilan incelemede
bireyler i¢in kestirilen varyans bileseni, toplam varyans iginde en yiiksek ikinci paya sahip olan
varyans bilesenidir. Genellenebilirlik ¢alismalarinda, birey ana etkisi evren puani varyansi olarak
degerlendirilir ve dlgiilen 6zellik agisindan bireyler arasi farklilasmayi ifade eder (Shavelson ve
Webb, 1991; Brennan, 2001). Bireyler i¢in kestirilen varyansin toplam varyans i¢indeki oraninin
daha fazla olmasi istenilen bir durumdur. Bu 6lgme ile elde edilen boyutta bireyler arasi
farkliliklarin ortaya ¢ikarilabildiginin bir gostergesidir (Giiler, 2008).

Madde (m) ana etkisi i¢in tek degiskenli modelle yapilan G ¢aligsmasinda kestirilen varyans
bileseni (.017) toplam varyansin %7.6° sin1 agiklamaktadir. Madde ana etkisinin varyans bileseni
biiytiikliigiin, toplam varyans degiskeni biiyiikliigiinde {i¢iincii ve en az orana sahiptir.

Birey x madde ortak etkisi (.164) toplam varyansin %75.5” ini agiklamaktadir. Birey x
madde ortak etkisi tek degiskenli modelle yapilan G ¢alismasinda elde edilen en biiyiik varyans
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degeridir. Bu durum; bu 6l¢gme i¢in birey x madde ortak etkisinden kaynaklanan farkliligin biiyiik
oldugunu, belli bireylerin bagil durumlarinin bir maddeden digerine ¢ok farklilastigini
gostermektedir. Ayrica birey x madde varyans degerinin biiyiik olmas1 birey ve madde ortak etkisi
veya tesadiifii hatalarin biiyiik olabilecegi anlamina gelebilir.

Alt Problem 2: ‘Coktan segmeli test i¢in yapilan K caligmasi sonuglarina gére G ve Phi
katsayilariin degisimleri nasildir?’

Performansin 6l¢iilmesinde kullanilan ¢oktan se¢gmeli test i¢in 22 madde ve madde sayisinin
arttirtlip azaltilmasi durumlarinda G Kurami ¢aligmasi ile yapilan K ¢alismasi sonucu elde edilen
G ve @ katsayilar1 Tablo 4’ de verilmistir.

Tablo 4. Performansimn Olgiilmesine liskin Yapilan K ¢alismas1 ile Madde Sayilar1 Senaryolarina Gére G
ve Phi Katsayilar

Madde Sayis1 @ G

18 .801 .785
20 818 .803
22 831 817
24 .843 829
26 .854 841

Tablo 4’ te ¢oktan secmeli testin madde sayilarinin arttirilip azaltilmasi durumlarina gore
hesaplanan G ve @ katsayilar1 verilmistir. Tabloya gore, madde sayisinin nihai testteki degerine
gore yapilan analiz sonuglarina gore; ® katsayis1 .831 ve G katsayis1 .817 olarak kestirilmistir.

Tablo 4 incelendiginde, madde sayisinin azaltilmast durumlarinda @ katsayist ve G
katsayilarinin azaldigi, madde sayisinin arttirildigi durumlarda @ katsayist ve G katsayilarinin
arttig1 gozlemlenmistir. Ayrica, 20 madde icin elde edilen degerlerin KTK’da Cronbach o degerine
karsilik gelmekte ve madde sayisin1 azaltip-arttirmanin sonucunda elde edilen giivenirligin yine
KTK’da kestirilebilmekte; G katsayisinin avantaji sadece mutlak degerlendirmeler icin
kullanilabilecek bir giivenirlik degerinin elde edilmesine imkan taninmasidir.

Performansin  Ol¢iilmesinde Kullamilan Yazili Sinava Ait Ozellikler: Performansin
Ol¢iilmesine yonelik uygulanan yazili stnav 11 maddeden olusmaktadir. Uygulanan sinav ii¢ farkli
puanlayici tarafindan puanlanmis ve puanlayicilar lizerinden elde edilen verilerle islemler
gerceklestirilmistir. Yazili simnava yonelik puanlayicilardan elde edilen puanlara ait betimsel
istatistikler Tablo 5’ te verilmistir.

Tablo 5 incelendiginde, 48 Ogrencinin 11 madde iizerinden aldiklari puanlara iligkin en
yiiksek ortalama birinci puanlayiciya aittir ve 56.187 seklindedir. En diisiik ortalama ise 34.708
ile iigiincii puanlayiciya aittir. Ikinci puanlayic1 45.479 ile puanlayici ait ortalama degeri ise bu iki
deger arasinda yer almaktadir. Birinci puanlayiciya iliskin ortanca deger aritmetik ortalamadan
yiiksektir ve puanlarin hafif sola ¢arpik bir dagilim gdsterdigi sdylenebilir. ikinci ve iigiincii
puanlayiciya iligkin ortanca degerlerinin aritmetik ortalamadan kii¢iik olmas1 ise puanlarin hafif
saga carpik bir dagilim gdsterdigini ortaya koymaktadir. Bu durum g¢arpiklik katsayilarinin birinci
puanlayiciya ait puan degerleri i¢in hafif negatif, ikinci ve liclincli puanlayicilara ait puan degerleri
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icinse hafif pozitif ¢cikmasiyla da goriilmektedir. Puanlayicilarin verdikleri puan degerlerine ait
Cronbach alfa (a) giivenirlik katsayilar1 birbirine yakin ve yiiksek degerlerdir. Puanlayicilarin
verrmis olduklari puan degerlerinin ortalamalarinin birbirlerinden farkli olmasinin; 6grencilerin
sorulara verdikleri yanitlara agiklik derecelerine gore ya biitlinciil ya da ayrintili olarak puanlama
yapmis olmalarinin neden oldugu diisiiniilmektedir.

Tablo 5. Performansin Olgiilmesinde Yapilan Yazili Sinav Igin Ug Puanlayic1 Ait Betimsel Istatistikler

(N=48)
Istatistikler 1. Puanlayici 2. Puanlayici 3. Puanlayici
Ortalama 56.187 45.479 34.708
Medyan 56.5 445 29.5
Mod 34 43 30
Std. Sapma 2.362 2.358 2411
Varyans 557.943 556.170 581.360
Carpiklik -.184 248 .609
Basiklik -970 -.990 -.769
Minimum 8 8 2
Maksimum 96 83 84
a giivenirligi .850 .870 .870

Alt Problem 3: ‘Yazili sinav i¢in yapilan G Kuramina gore kestirilen parametrelerin
varyanslar1 ve toplam varyanslar1 agiklama yiizdeleri nedir?’

Matematik performansinin Ol¢iilmesine yonelik hazirlanan 11 maddelik yazili 6lgme
aracinin G ¢aligmasi ile elde edilen varyanslarini ve varyans ylizdelerini hesaplamak i¢in tiimiiyle
caprazlanmis b x m x p modeli uygulanmistir. Olgmenin uygulandig: 48 6grenci, 11 madde ve iig
puanlayicidan olusan verilerde tek degiskenli modelle yapilan G ¢alismasi i¢in; kestirilen varyans
bilesenleri ve toplam varyansi aciklama yiizdeleri b, m ve p ana etkileri ile bm, bp, mp, ve bmp
ortak etkileri Tablo 6’ da verilmistir.

Tablo 6. Tek Degiskenli G Calismasi Sonucunda Olgmenin Kestirilen Varyanslar ve Toplam Varyansi
Aciklama Oranlari

Toplam Kareler

Varyans Kaynagi sd Kareler Ortalamas Varyans %
b 47  5193.657 110.503 3.082 16.0
m 10 44.326 4.433 -.027 0
p 2 127.971 63.986 130 7
bm 470 8652.705 18.410 1.153 6.0
bp 94 502.514 5.346 -.873 .0
mp 20 96.807 4.840 -211 .0
bmp 940 14052.708 14950  14.950 77.4

Toplam 100
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Tablo 6’ya gore, birey (b) ana etkisi igin kestirilen varyans bilesenini (3.08173) toplam
varyansin %16’ si1 aciklamaktadir. Tek degiskenli modelle bireyler icin kestirilen varyans
bileseni, toplam varyans iginde en yiiksek ikinci sirada paya sahiptir.

Madde (m) ana etkisi i¢in kestirilen varyans bileseni tek degiskenli modelle yapilan G
calismasina gore kestirilen varyans bileseni eksi deger aldigi i¢in (-.02686) toplam varyansi
aciklama yiizdesi i¢inde (%0) bir etkiye sahip olmadig1 goriilmiistiir. Varyansin sifir alinmasinin
nedeni G Kurami ¢aligmalarinda varyans degerinin negatif ¢ikmasi durumlarinda uygulanan dort
farkli yontemden biri olmasidir (Brennan, 2001). Shavelson ve Webb (1981)’e gore negatif
varyanslar 6rnekleme hatalarindan ya da yanlis model se¢ciminden kaynaklanmis olabilir.

Shavelson ve Webb (2005) negatif varyans so6z konusu oldugunda dort ¢oziim Onerisi
oldugunu belirtmistir: Cronbach, Gleser, Nanda ve Rajaratnam (1972) negatif varyans degerinin
yerine sifir yazmay1 onermisler, ikinci oneri olarak (Brennan, 2001) negatif varyanslarin sifir
alinmasin1 ancak beklenen ortalama kareler esitliginde negatif varyanslarin oldugu gibi
kullanilmasini, ti¢iincii 6neri ise (Shavelson ve Webb) Bayesian metot kullanilarak tahmin edilen
varyans i¢in en kii¢lik degerin sifir olarak degistirilmesini, son olarak Searle (1987) maksimum
olabilirlik modeli kullanilarak negatif varyanslarin 6niine gegilmesini 6nermistir ( Akt. Shavelson
ve Webb, 2005). Mevcut calismada Cronbach, Gleser, Nanda ve Rajaratnam (1972)’1n Onerisi
dikkate alinarak negatif varyanslar 0 alinmstir.

Buna gore, puanlayict ana etkisinin G g¢aligmasi ile kestirilen varyans bileseni (.13021)
toplam varyansin %0.7’ ini agiklayarak toplam varyans i¢inde dordiincii sirada yer almaktadir.
Puanlayici etkisinin tek degiskenli modelle yapilan G ¢alismasi ile kestirilen varyans oraninin
diisilk olmasi, puanlayicilarin tiim bireyler i¢in yaptiklart puanlamalar arasinda bir fark
bulunmadigini, puanlamalar arasinda da bir tutarliligin oldugunu gostermektedir.

Birey x madde (bm) ortak etkisi (1.15344) toplam varyansin %6’ sin1 agiklamaktadir. Birey
x madde ortak etkisi tek degiskenli modelle kestirilen en yiiksek ticlincli degere sahip varyans
degeridir. Bu da birey x madde ortak etkisinden kaynaklanan farkliligin biiyiik oldugunu, belli
bireylerin bagil durumlarinin bir maddeden diger maddeye cok farklilastigini gdstermektedir
(Giiler, 2008).

Birey x puanlayici (bp) ortak etkisi (-.87307) toplam varyansin %0’ 1n1 agiklamaktadir.
Madde x puanlayici (mp) ortak etkisi (-.21061) 0’ 1n altinda deger aldig: i¢in toplam varyans
igerisinde aciklama ytizdesi %0 dir.

Madde x puanlayici etkisinin tek degiskenli modele goére madde x puanlayici ortak
etkisinden kaynaklanan bir farkliligin olmadig1 yorumu yapilabilir.

Birey x madde x puanlayict (artik) ortak etkisi varyans bilesenide (14.94969) toplam
varyansin %77.4’ inli agiklamaktadir. Bu oran varyans degerleri arasindan en biiyiik degerdir.
Birey x madde x puanlayici (artik) varyansin biiylik olmasi; birey, madde ve puanlayici ortak etkisi
veya tesadiifi hatalarin biiyiik olabileceginin bir gostergesi olabilir.

Alt Problem 4: “Yazil sinav i¢in yapilan K ¢aligmasina gore farkli senaryolara gore G ve
Phi katsayilarinin degisimi nasildir?’

Uygulanan yazili sinava ait veriler iizerinden madde sayis1 ve puanlayici sayilarinin arttirilip
azaltilmasit durumlarma gore G Kurami kullanmilarak K c¢aligmast yapilmistir. Yapilan K
caligmasina ait G ve © katsayilarinin degisimi Tablo 7° de verilmistir.
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Tablo 7. Performansin Olgiilmesine iliskin Yapilan K c¢alismasi ile Madde ve Puanlayict Sayilar
Senaryolarina Gore Phi ve G Katsayilar

Puanlayici Sayilari

Madde
Sayilar 2 3 4
G D G D G D
9 763 751 .819 .810 .850 .843
11 797 784 847 .837 874 .866

13 823 .809 .867 .857 891 .883

Tablo 7’ye gore tek degiskenli modelle yapilan 6lgme sonuglarina gore 11 madde ve ii¢
puanlayiciya gore kestirilen G katsayisi .847 ve © katsayisi da .837 olarak kestirilmistir. Kestirilen
katsay1 degerlerine bakilarak G katsayisinin @ katsayisindan daha yiiksek oldugu goriilmektedir.
Gerek bagil degerlendirme durumlarinda kullanilan G katsayist ve gerek mutlak degerlendirme
durumlarinda kullanilan @ katsayilarinin madde sayilarinin ve puanlayici sayilarinin artmasi
durumunda yiikseldigi ortaya ¢ikmistir. Tiim madde ve puanlayici senaryolarinda G katsayilari, @
katsayilarindan yiiksek degerde ¢ikmistir. Madde sayisinin ayni kalmasi durumunda puanlayict
sayisinin artmasi senaryolarinda ortaya c¢ikan G ve @ katsayilari; puanlayict sayilariin ayni
kalmas1 durumunda madde sayisinin arttirilmasi ile kestirilen G ve ® katsayilaria gore daha
yiiksek degerlerde ortaya ¢ikmuistir.

4. TARTISMA

Arastirma bulgularina gore, bireylerin ¢oktan se¢meli testten aldiklari puanlar ile yazilt
sinavdan aldiklar1 puanlarin dagilimlarinin paralellik gosterdigi gozlenmistir. Coktan se¢cmeli
testten alinan puanlarin daha yiiksek oldugu ortaya ¢ikan bulgular arasindadir. Ranj degerlerinin
degisimine baktigimizda yazili sinav i¢in her bir puanlayicinin vermis oldugu puanlar ile ¢oktan
se¢meli teste ait ranj degerinin birbirleri ile ¢ok yakin oldugu goriilmektedir.

Yazili sinav ve ¢oktan se¢cmeli test i¢in gerek ortanca gerekse standart sapma degerlerinin
ortalama ekseninde degisimleri i¢in belirlenen basar1 puanlarinin ¢oktan se¢meli test i¢in
dagilimlari ile paralellik gosterdigi goriilmiistiir. Ancak bu arastirmada basar1 puanlari agisindan
coktan segmeli testten alinan puanlarin daha yiiksek oldugu ortaya ¢ikmistir.

Cetin (2009) yapmis oldugu arastirmasinda; performans gorevi, yazili sinav ve c¢oktan
secmeli test arasindaki iliskiyi farkli degiskenlerle incelemistir. Cetin, arastirma sonuglarina gore
basar1 puanlarinin ¢oktan se¢meli test i¢cin daha yiiksek oldugu sonucuna ve ii¢ simav arasinda
iliskinin orta diizeyde oldugu sonucuna ulasmistir. Ancak ikili iligskilere bakildiginda ¢oktan
secmeli test ile yazili sinav arasindaki iliskinin daha ileri diizeyde oldugu gozlenmistir. Diger ikili
karsilagtirmalara gore, yapilmis olan bu arastirmada ¢oktan se¢cmeli test ve yazili sinav arasinda
iliski yliksek bulunmus; uygulama amacina gore sinavlarin uygulanmasinda arastirmacinin istedigi
ozelliklere gore her iki smavinda kullanilabilirligi sonucuna varilmistir. Yazili simnavda soru
sayisinin az olmasi gibi dezavantajlarinin yaninda puanlayilar arasi tutarlili§in saglanmasi halinde
coktan se¢meli teste yakin sonuglar verdigi ortaya ¢cikmustir.

Eser (2011) smav tiirleri konusunda 6grenci tercihlerini ¢alismis oldugu betimsel tarama
modelindeki arastirmasinda, 6grenciler, basar1 puanlar1 daha yiiksek oldugu icin ¢oktan se¢meli
testleri, yazili sinavlara gore daha c¢ok tercih ettiklerini belirtmislerdir. Arastirma sonuglarina gore
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en az tercih edilen sinav tiirii yazili siav tiirii olarak belirtilmistir. Yapilan bu ¢caligsmada ise tercih
tiirleri aragtirilmamis ancak ¢oktan segmeli test puanlarinin dagilimlarinin yazili sinav tiirtinden
elde edilen puan dagilimlarma gére daha yiiksek oldugu sonucuna ulasilmistir. Ogrencilerin coktan
se¢meli testlere daha ¢ok asina olmasi bu sonugta etkili olmus olabilir.

Ogrencilerin bilgilerini kullanarak bir iiriin ortaya ¢ikarilmasini isteyen yazili sinavlarm
ogrencilerde kayg1 ve korkuya neden oldugu ve bu nedenle d6grencilerin basarilarinin diistik oldugu
farkli arastirmalarda ortaya konulmustur. Omiir (2002) calismasinda, dgrencilerin cevap iiretmek
yerine verilen cevaplar arasindan birini segmeyi daha ¢ok tercih ettiklerini belirtmistir. Ayrica
basarinin yazili sinavlarda coktan se¢meli testlere gore daha yiliksek oldugu sonucu bu
caligmadaortaya ¢ikan bir diger bulgudur.

Bunun aksine bazi ¢alismalar da yazili sinavda ortaya konulan performansin ¢oktan se¢gmeli
testlere gore daha yiiksek oldugu sonucuna ulasiimistir. Onder (2008) matematik basarisinin
Ol¢iilmesi ve sinav kaygi diizeyi lizerine yapmis oldugu ¢alismasinda; yazili sinava hazirlanan
ogrencilerin bagarilarinin daha yiiksek oldugunu belirtmistir. Ayrica ¢alismada, hangi tiir sorularla
sinavlara hazirlanirsa hazirlansinlar, 6grencilerin yazili sinavlarda daha basarili olduklar1 sonucu
elde edilmis; yazili sorularla sinava hazirlanan 6grencilerin yani sira, coktan se¢gmeli test sorularla
sinava hazirlanan O6grencilerin de yazili sinavlardan daha iyi bir performans gosterdigi
bulunmustur. Oysa, bu aragtirmanin bulgularindan birisi 6grencilerin performans puanlarinin,
coktan se¢gmeli sinav i¢in yazili sinava gore daha yiiksek oldugudur. Alan yazin incelendiginde
farkli sinav tiirlerinin karsilastirildigt ve iizerinde G Kurami calismasi yapilan arastirmalara
rastlanmamuigtir. Daha ¢ok performansin belirlenmesinde puanlayicilarin birbirleri ile tutarliliginin
incelendigi ve farkli desenlere gore karsilastirilmalarin yapildigi arastirmalar mevcuttur.

Yapilan analizlere gore; G Kuramina gore puanlayicilara ait puanlayict degiskenliginin
etkisinin diisiik oldugu ortaya ¢ikmistir. Ortaya ¢ikan bu sonuglarin benzer baska caligmalarda da
ortaya ¢iktig1 goriilmiistiir. Gliler (2008) farkli kuramlara gore karsilastirma yaptigi calismasinda;
matematik basarisini belirlemede uygulanan klasik sinav verileri tizerinden KTK, G Kurami ve
CDRM c¢alismalar1 yapmistir. Elde edilen bulgulara gére G Kurami calismasi sonuglarina gore
puanlayicilar arasinda tutarlilig1 yliksek bulunmustur. Nalbantoglu (2009) puanlayicilarin birlikte
ve donilisiimlii olarak puanlamalarinda sonuclar arasinda paralellik oldugu ve puanlamalarin
birbirleri ile tutarli oldugu sonucuna ulasilmistir.

LLabre 1978’deki calismasinda farkli modlar ve farkli yazma becerilerini degerlendiren
puanlayicilarin vermis olduklar1 puanlarin aradaki zaman ve farkli ortamlara ragmen tutarh
sonuglar verdigini belirtmistir. Puanlayici sayisinin artmasi1 halinde giivenirlik degerinin
yiikseldigi sonucu arastirmadan ¢ikan sonuglardandir.

Coktan se¢meli ve yazili simnavlarda madde sayisinin artmasi sonucu giivenirlik degerinin
arttig1 bulgularda gozlenmistir. Puanlayict ve madde sayisinin artmasi arastirmanin giivenirligi
acisindan Oonemli bir ozelliktir. Ancak uygulama, maliyet ve zaman gibi etkenlerden dolay1
arastirmalarda hangisinin tercih edilebilecegi hakkinda bir noktaya varilmak istendiginde bulgular
dahilinde ¢oktan se¢meli test i¢in madde sayisinin arttirilmasinin; yazili sinav i¢in puanlayicinin
sayisinin arttirtlmasinin giivenirlik degerlerini daha ¢ok yiikselttigi goriilmektedir.

Her iki sinav tiirii iginde glivenirlik ¢calismasi yapilmis ve glivenirlik indeksleri olarak KTK
icin o ve G Kuramui i¢in G katsayisi hesaplanmistir. Arastirma i¢in hesaplanan bu degerlere gore o
ve G katsayilar1 oldukga yliksek ve birbirlerine yakin bulunmustur. Wang (2005) benzer bir
caligmada farkli giivenirlik indekslerini hesaplamis ve karsilastirmistir. Calismanin sonucunda o
ve G katsayisinin birbirine yakin oldugu sonucuna ulasilmistir.
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Summary

Introduction

Education is the process of transferring past values, moral standards, knowledge and skills to new
generations of society as a process of creating the desired behaviors (Senemoglu, 2002). Through
the education, individuals are expected to acquire knowledge, skills and attitudes in certain topics.
It is always a matter of curiosity how much the individuals in the training process have benefited
from the training or to what extent the learning objectives are achieved. Through the evaluation, it
is expected to define the level of knowledge, skills and attainment of attitudes. Therefore,
assessment results can be considered as the identificators of the efficiency of the teaching process
and expected to enrich the teaching methods that are currently in use in order to get more
effectiveness and satisfaction.

Taking into consideration the method used in teaching, among the different measuring instruments,
the most suitable one is selected to check whether the learning goals has been achieved or not. The
measuring instruments used according to the purpose of the evaluation also vary.

The instrument to be used is decided according to the factors such as the student’s readiness, the
environment for the examination, time limit and exam conditions. It is worth investigating whether
the results obtained with different measuring tools are similar. In this way, it could be possible to
know whether the measurement results obtained from different sources are reliable.

In the research studies aimed at measuring the performance of the participants, the researchers
used statistical studies using the Classical Test Theory (CTT). CTT is preferred more often because
of its ease of use and familiarity. However, with CTT, it is not possible fully understand the
inconsistencies in the scores. On the other hand, Generalizability Theory is particularly well suited
to distinguish the sources of inconsistencies in observed scores. The Generalizability Theory (G
Theory) allows comparison of research results with the reason that it handles the sources of errors
at the same time and places them in relation to each other.

The Generalizability (G) Theory is a statistical theory that enables the determination of the
reliability of measurement results, the design, the investigation and the conceptualization of
reliable observations. Generalizability Theory is an extension of the Classical Test Theory
(Cronbach et al., 1972, Brennan, 2001).

According to Shavelson and Webb (1991), Generalizability Theory is an extension of Classical
Test Theory from four different perspectives: 1. Generalizability Theory deals with multiple
variance sources in a single analysis. 2. It defines each variance source. 3. It allows calculating
two different reliability coefficients (G coefficient and phi coefficient) for making relative
decisions based on both individual performances as well as absolute decisions about individual
performances. 4. Depending on a specific purpose, it is possible to arrange measures (Decision
"K" studies) that can reduce the measurement error to the greatest extent possible.

Reliability search in G Theory is conducted in two steps; first is the Generalizability study (G-
study) and the second is the Decision study (K-study) (Kaya, 2011). Among these, G study is
designed to provide a reasonable and economically versatile isolation and estimation of the
measurement error (Shavelson & Webb, 2005). In the G-study process, all sources of variability
(variance components) and interactions between them are estimated using the ANOVA method to
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generalize the sample to the equation. These predicted variance components are used in the next
phase of the K-study (Kaya, 2011).

With the K study, the generalization coefficient (G coefficient) and the reliability index (Phi
coefficient), which are similar to the reliability coefficient, are reached. In the G model, the Phi
(@) coefficient is used with the absolute decision model.

Methodology

The purpose of the study is to investigate the consistency of the achievement scores obtained from
different measurement instruments on the same content. It is also aimed to determine the error
amounts of the measurement results obtained in the same individuals, in different situations with
different measurement tools separately and for each variable and their combinations with each
other. The current study was carried out based on the Theory of Generalizability because different
measurement tools and multiple error sources were considered.

The population is the 8th grade students in Kars province during 2013-2014 school years. The
study sample, selected through purposeful sampling, composed of 48 students, attending Atatiirk
Middle School in Kars city center.

The items selected for the multiple-choice test were at different item difficulty levels, the KR 20
reliability value was found to be .90. In order to ensure the validity of the written exam, the
questions were prepared and consulted to an area expert and a language expert and the application
form was prepared. The items were given to a female and male student beforehand to ensure that
there was no misunderstanding or confusion, also to make sure they serve neutrality, both the items
of the multiple choice test and the questions in the essay.

Results and Discussion

According to the measurement results with the univariate model, the G coefficient is estimated as
.817 and the ® coefficient as .831 according to the 22 items included in the multiple choice exam.
G coefficient is estimated with respect to three scorers and 11 items are estimated as .847 and ®
coefficient is estimated as .837.

According to the analysis of the variance components for the multiple choice exam; the variance
component predicted for the individual has the second highest share, the main effect of the
substance has the third and least proportion of the total variance, and the common effect of the
individual and the substance has the greatest variance value.

According to analysis of variance components for the written exam; as for the indiviudal
component, the variance component was found to be the highest in the total variance and the total
variance did not have an effect in the percentage of the explanatory value (0%), as the variance
component predicted for the G run with the univariate model predicted for the substance main
effect was negative.

The low variance ratio predicted by the G study with the univariate model showed that there was
no difference between the scorers for all individuals, therefore there was a consistency between
the scorers. Individual x item x scorer (error) source had the largest variance proportion in the
common effect variance component.
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According to the research findings, it was observed that the distribution of the grades of the
individuals in the written exams and the grades they got from the multiple choice test were parallel.

For the written test and multiple choice tests, the median and the standard deviations were found
to be consistent with the distributions for the multiple-choice exam.

The results of the analyzes showed that, in terms of CTT, the high correlation between the scorers
indicated low scorer effect and according to G Theory the low scorer effect meant high consistency
among the scorers. The increase in the number of items of multiple-choice and written exam lead
to more reliable scores. The number of items and scorers are important in terms of the reliability
of the research. Reliability studies were carried out in both types of tests and Cronbach's alpha (o)
for Classical Test Theory and Generalizability for G Theorem were calculated as reliability
indices. According to the results, Cronbach's alpha (o) and G coefficients are very high and close
to each other.
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Abstract Article Info
Teachers’ perceptions of computers play an important role in integrating computers into Received
education. The related literature includes studies developing or adapting a survey 03 February 2017

instrument in Turkish culture measuring teachers’ attitudes toward computers. These

instruments have three to four factors (e.g., computer importance, computer enjoyment, Revised
computer confidence) and 18 to 26 items under these factors. The purpose of the present
study is to adapt a more detailed and stronger survey questionnaire measuring more 23 March 2017
dimensions related to teachers’ attitudes. The source instrument was developed by
Christensen and Kenzek (2009) and called Teachers’ Attitudes toward Computers (TAC). Accepted
It has nine factors with 51 items. Before testing the instrument, the interaction (e-mail) 28 March 2017
factor was taken out because of the cultural differences. The reliability and validity testing
of the translated instrument was completed with 273 teachers’ candidates in a Faculty of Keywords
Education in Turkey. The results showed that the translated instrument (Cronbach’s Alpha:
.94) included eight factors and consisted of 42 items under these factors, which were Computer Attitude,
consistent with the original instrument. These factors were: Interest (o: .83), Comfort (o Teachers,

.90), Accommodation (a: .87), Concern (a: .79), Utility (a: .90), Perception (a: .89),
Absorption (a: .84), and Significance (o: .83). Additionally, the confirmatory factor
analysis result for the model with eight factors was: RMSEA=0.050, y%/df=1.69,
RMR=0.075, SRMR=0.057, GFI= 0.81, AGFI= 0.78, NFI= 0.94, NNFI=0.97, CFI=0.97,
IFI= 0.97. Accordingly, as a reliable, valid and stronger instrument, the adapted survey
instrument can be suggested for the use in Turkish academic studies.

Teacher Candidates,

1. INTRODUCTION

The use of computers is essential in educational settings. Thus, it is important for teachers
to be experienced in computer related skills. Computer literacy courses are one of the required
courses in Colleges of Education in the Turkish Universities. Teacher candidates are given
computer related skills in these courses as it is necessary to have qualified teachers who know how
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to deal with computer related problems and keep up with technological developments. In many
studies (e.g., Erkan, 2004; Usta & Korkmaz, 2010; Yildirim & Kaban, 2010; Altun, 2011) it was
mentioned that teacher candidates must be equipped with computer technology skills to achieve
lifelong learning. Additionally, as a result of their study with teacher candidates and their computer
and the Internet use habits, Basol and Cevik (2006) found that teacher candidates must be trained
in computer and the Internet use, and necessary adjustments must be provided for them.
Additionally they suggested that teacher candidates’ current computer and Internet related
trainings must be improved. For these reasons, they suggested that it is necessary to provide teacher
candidates with technological resources and they must be encouraged to use computers.

Teachers play an important role in integrating computers into education. Hung and Koh
(2004) proposed a framework in order to analyze a school’s technology integration. In integrating
information technologies into schools, there existed four dimensions in socio-cultural factors of
schools: school set-up, classroom dynamics, students’ behaviors and teachers’ attitudes (Hung &
Koh, 2004). The authors argue that teacher attitudes affect classroom and student behaviors, and
reaching educational goals.

Attitude could be defined as a person’s mental and neural readiness affecting their responses
to a situation (Khine, 2001 in Erkan, 2004). It can be attributed to a person and that person’s
tendency to form his/her feelings, thoughts and behaviors about another person or an object
(Kagiteibasi, 2016). Attitudes can be shaped and learned with experience (Ekici, Uzun & Saglam,
2010), directs our behaviors and are the psychological characteristics behind our behaviors
(Tavsancil 2014). Thus it is important to measure it in terms of individuals and community. A
person’s attitude towards computes, therefore, affects his computer use. Thus, it is highly possible
that teachers’ positive attitude towards computers is important in organizing educational settings
(Aypay & Ozbas1, 2008; Ciire & Ozdener, 2008). As time go by so do technological developments.
Thus, teachers’ perceptions about technology are reported getting more positive parallel to these
developments (Ciire & Ozdener, 2008). Additionally, Slough and Chamblee (2000) claim teachers,
who have witnessed the positive effect of technology in their teaching activities, won’t avoid
taking advantage of technology.

The more one have experience in using computers, the more he or she has positive attitudes
towards computers (Kinzie & Delcourt, 1991; Mclnerney, Mclnerney & Sinclair, 1994; Levine &
Donitsa-Schmidt, 1998, Deniz 2000; Erkan, 2004; Ciire & Ozdener, 2008; Ekici, Uzun & Saglam,
2010; Lehimler, 2016). Those who don’t have enough experience in computers might develop
negative attitudes towards them (Hashim & Mustapha, 2004). Mitzner et al. (2016) argued that
one’s attitude towards and positive experience in technology is highly related to her view of
technology in terms of its usefulness and ease of use. Teo (2009) argues that teacher candidates’
perceptions related to computers is explained by perceived usefulness and perceived ease of use.
Cognitive attitude, awareness, and application software ability are some of the predictors for
teachers’ computer use (Kay, 1990). In a recent study by Teo, Milutinovi¢ & Zhou, (2016) found
that attitudes towards computers are highly related to perceived usefulness, perceived ease of use,
and technological complexity. How proficient one sees himself in using computers is highly
related to his attitudes towards computers (Deniz & Kdése, 2003). Having a computer home (Celik
& Bindak, 2005; Mumcu & Usta, 2014), and perceptions about the proficiency in computer use
(Deniz, 2000) are seen positively effective in teachers’ attitudes towards computers. Teacher
candidates’ attitudes towards computer-based education and computers are found to be positively
and significantly related (Oguz, Ellez, Akamca, Kesercioglu & Girgin, 2011).
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Aypay and Ozbasi (2008) investigated teachers’ perceptions about the computer use in
schools. As a result of their studies, teachers claimed that the number of computers is not enough
in schools, more in-service training about computers must be provided, and teachers must be
encouraged for the use of computers in their classes. In their study, Bahar and Kaya (2013) found
the following comparisons regarding computer use: Female students are more anxious than male
students; those who don’t own computers are more anxious than those who own computers; those
who easily reach computers are less anxious than those who don’t. Moreover, those people with
more anxiety about computers see themselves inadequate in solving technology related problems.

Cavus and Gokdas (2006) found that the use of computers among teacher-candidates is
insufficient, there is no relationship between their gender and the frequency they use computers,
and the reason they use the Internet is mostly to find information. Gender and computer ownership
are not seen as an effective issues for Turkish teacher-candidates attitudes towards computers
(Sahin & Akgay, 2011). However, the year of school a teacher-candidate is in is reported effective
on being more/less positive about computer related education.

Determining teachers’ beliefs and their attitudes towards computers is important. It was
argued that having positive attitudes and beliefs about computers are necessary to be developed in
a positive way (Giizeller, 2011). Rana (2012) argues that teachers must have positive attitudes
towards computers because their intention for computer use is highly related to their thoughts of
their success in integrating technology into their classrooms. Teachers’ attitude towards computers
is a strong predictor of their attitudes towards using the Internet, as well (Bahar, Uludag & Kaplan,
2009; Ozden, Aktay, Yilmaz, Ozdemir, 2007). Mumcu and Usta (2014), in their studies, found
that teacher candidates use the Internet for research and homework purposes. Teacher candidates,
who have positive attitudes towards the Internet, are reported using the Internet often and every
day.

There are some computer attitude survey instruments adapted from other cultures into
Turkish culture (e.g., Berberoglu & Calikoglu, 1991; Demir & Yurdugiil, 2014) as well as the ones
developed in Turkish (e.g., Askar & Umay, 2001; Bindak & Celik, 2006; Yesilyurt & Giil, 2007).
For example, Berberoglu and Calikoglu (1991) in their studies adapted a survey instrument, which
includes three factors, developed by Loyd and Gressard (1984) in the USA. This survey instrument
originally included 40 items which were grouped under the following factors: computer liking (10
items), computer confidence (10 items), computer anxiety (10 items) and computer usability (10
items). For the validity and reliability of the instrument, they tested the instrument with 282
students. While the factor loads ranged from .77 to .85, the Cronbach’s values for the whole scale
was .90, for the computer anxiety it was .57, for the computer confidence it was .72, for the
computer liking it was .68 and finally for the computer usability it was .72. They found that the
adapted survey included only one factor based on Turkish culture and all the factors in the original
survey were not observed in the adapted version. As a result, this survey is not strongly sufficient
for testing teachers’ attitudes towards computers in Turkey. Demir and Yurdugiil (2014) adapted
a survey instrument which was originally developed by Knezek, Christensen and Miyashita
(1998). This instrument included eight factors with 65 items. However, Teo (2008) used only three
factors with 20 items from this original instrument and tested it with 183 students in Singapore.
Demir and Yurdugiil (2014) used the one which Teo (2008) has used. The factors in this instrument
were computer importance (6 items), computer enjoyment (6 items) and computer anxiety (8
items). With the Likert scale answers from strongly disagree to strongly agree, they tested the



Giinbas & Demir

validity and reliability of the instrument with 1678 students. As a result, they found that the adapted
survey including three factors were reliable and valid for Turkish culture.

As for the ones, which were created in Turkish, Yesilyurt and Giil (2007) developed a
computer attitude scale including three factors with 26 items. The factors included available
resources, computer-use ability and level of computer use in schools. Their Cronbach’s Alpha for
the whole scale was .90. Additionally, Bindak and Celik (2006) developed a scale measuring
primary school teachers’ attitudes towards computers. The scale included four factors with 22
items. These four factors were reported as explaining 53.8% of the total variance. Cronbach’s
Alpha for this scale was .91.

In this study, to present an alternative and a stronger measurement instrument to measure
teachers’ attitude towards computers, we used a questionnaire instrument with nine subscales with
high reliability values ranged from .84 to .94. It is called the Teachers’ Attitudes toward Computers
(TAC) Questionnaire Instrument, created and developed by Christensen and Knezek (2009). The
reason to select this questionnaire was to use a stronger scale to measure Turkish teachers” attitudes
towards computers. Because it had more factors and more items than other questionnaires in
Turkish literature (e.g., Askar & Umay, 2001; Bindak & Celik, 2006; Yesilyurt & Giil, 2007,
Demir & Yurdugiil, 2014), we believed that it would bring up more details about teachers’ beliefs
towards computers. Additionally, it contained much more detailed dimensions in computer
attitudes, which is different from other questionnaires.

2. METHOD
2.1. Sample and Study Design

This study used a quantitative design method. The translation of the survey items into
Turkish, item equivalency evaluation, and construct validity testing with exploratory and
confirmatory factor analysis were completed in the adaptation process. The study was conducted
with 273 teacher candidates from three departments in a Faculty of Education in Turkey. The
departments were Elementary School Mathematics Teaching, Turkish Teaching and, Guidance
and Psychological Counseling departments. The sampling method for selecting the participants
was probability sampling. In this sampling method, the subjects have an equal chance of being
selected (McMillan, 2012). A small percent of the population would yield a precise description of
the population according to this method. After randomly selecting the participants from three
departments, the study was processed.

2.2. The Survey Instrument

The Teachers’ Attitudes toward Computers (TAC) Questionnaire was created and developed
by Christensen and Knezek (2009). In developing the instrument, Christensen and Knezek (2009)
have recruited 284 items under 32 subscales from 14 well-valid survey instruments. First of all, an
exploratory factor analysis was administered to 621 educators on this version of the instrument.
The results showed that 7-factor, 10-factor and 16-factor possible factor structures could be
representing teachers’ attitudes towards computers. A content analysis revealed that the 7-factor
structure was the one that was appropriate. These factors, with the Cronbach’s Alphas ranged from
.85 and .98, were: Enthusiasm/ enjoyment, anxiety, avoidance/acceptance, email for classroom
learning, negative impact on society, productivity and semantic perception of computers. They
also conducted parallel forms reliability test on these factors by creating A and B forms of the
instrument. The reliability results ranged from .85 to .96 in the form A and from .85 to .95 in the
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form B. As a result they had 90 items from the results of the parallel forms reliability test in
addition to 16 other items measuring teachers’ attitude towards computers. These 106 items were
then tested with an exploratory factor analysis in two refinement phases: The first phase was held
between the years of 1995 and 1997 (n = 621) and the second phase was held between the years
of 1997 and 1998 (n=1296). As a result, they created a scale with 85 items. The Cronbach’s Alpha
values for the first phase were as followings: For Interest (9 items) it was .88, for Comfort (8 items)
it was .94, for Accommodation (11 items) it was .86, for Interaction (e-mail) (10 items) it was .95,
for Concern (10 items) it was .84, for Utility (10 items) it was .89, for Perception (7 items) it was
.92, for Absorption (10 items) it was .89, for Significance (10 items) it was .84. In the second
refinement phase, they reached to a structure with 85 items. In this structure, the Cronbach’s Alpha
values for the second phase were as followings: For Interest (9 items) it was .90, for Comfort (8
items) it was .92, for Accommodation (11 items) it was .86, for Interaction (e-mail) (10 items) it
was .95, for Concern (10 items) it was .86, for Utility (10 items) it was .92, for Perception (7 items)
it was .93, for Absorption (10 items) it was .88, for Significance (10 items) it was .86. As a result
of the latest factor analysis conducted in 2000, the final version (i.e., version 6) of the TAC
instrument ended up having 51 items.

In 2000, the final version of the instrument (i.e. version 6) was applied to 546 teachers and
had reliability values ranged from .84 to .96. These Cronbach’s values were as followings: For
Interest (5 items) it was .90, for Comfort (5 items) it was .94, for Accommodation (5 items) it was
.88, for Interaction (e-mail) (5 items) it was .94, for Concern (8 items) it was .89, for Utility (8
items) it was .90, for Perception (5 items) it was .96, for Absorption (5 items) it was .89, for
Significance (5 items) it was .84. In 2003, additionally, this instrument was retested with 786 pre-
service teachers and the reliability results ranged from .84 to .94. With 306 in-service teachers, the
reliability results ranged from .86 to .97. In 2006, this instrument was retested with K-12 teachers
and the reliability results ranged from .89 to .95. In 2008, the reliability test, with 273 pre-service
teachers in Texas and Maine, resulted in the range from .87 to .95. This instrument was adapted
into other languages as well. For example, it was applied in Mexico in 2006 by Morales and the
reliability results ranged from .74 to .98.

The confirmatory factor analysis administered in 2003 on the TAC with 51-item to 1176
teachers from elementary school (%49), middle school (%22), and high school (%29) in Texas,
the USA. Goodness-of-fit values were as supported by the goodness of fit index (Tabachnick &
Fidell, 2001) RMSEA =.048, SRMR = .0452, CFI = .984.

The original instrument as mentioned earlier has 51 items under the factors of Interest,
Comfort, Accommodation, Interaction (e-mail), Concern, Utility, Perception, Absorption, and
Significance. It was necessary to decide whether the Interaction (e-mail) factor in the questionnaire
has a place in Turkish culture. For this reason, the e-mail factor was judged by a semi-structured
interview form with 5-items developed by the researchers. This form was administered to an
academician and a teacher, whose area of expertise is Computer Education and Instructional
Technology. A content analysis was used in identifying the interview questions. In determining
the intercoder reliability, Reliability = number of agreements/ (total number of agreements +
disagreements) formula (Miles and Huberman, 1994) was used, and it was found to be .80. In the
content analysis, themes and codes were composed. As a result, it was found that e-mail is not
used effectively in Turkish culture. The themes and the codes revealed from the interviews with
the academician, (i.e., K1) and the teacher (i.e., K2) were as followings:
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In the first theme “The effectiveness of e-mail use in education process” and for the subject
differences code in this theme, K1 reveals that “As I mentioned ecarlier, students prefer
communicating and sharing contents on social media rather than e-mail”. K2 states that “e-mail is
in no way in use between teachers and students, school management and teachers, and among
teachers”

In the second theme “Providing better educational experiences with e-mail use” and for “the
official purposes use” code in this theme, K1 claims that “because I think that e-mail is mostly
used for official purposes”. K2 tells that “e-mail is for data sharing. How could it be used for
classes?”

In the third theme “Making education process more interesting with e-mail use” and for “the
Internet access problem” code in this theme, K1 states “students, who do not have or have limited
internet access, have difficulty with sending e-mails”. While for the “students’ incapability”” code
K2 claims “students don’t know what e-mail is, what it is used for although they use it to log in to
Facebook, Instagram and Twitter. They don’t know it could be used for sharing files”

In the fourth theme “Providing more learning opportunities in education process” and for
“the internet connection difficulty” code, K1 claims that “if only internet access problem is solved,
it might help”. For the “lack of interactive content and teacher incapability” code K2 states that “It
wouldn’t have interactive content. Nothing has come to my mind. It might be my incompleteness”.

Lastly in the fifth theme “Increasing motivation with e-mail use in education process” and
for “the use of social media” code K1lmentions that “Moreover there is Edmodo that I use for
educational purposes. It is a social media platform and much more like Facebook. | add my
students into the groups in this platform”. For “the lack of alternative apps” code, K2, by talking
about the EBA system, developed by the Ministry of National Education in Turkey, mentions that
“for teachers to communicate with students there is no longer need for dealing with e-mail. The
EBA system does and covers everything.

For this reason, the e-mail factor was removed from the questionnaire since it is not in use
by educators for education purposes. For the future studies, it is necessary to include more up-to-
date social platforms (e.g., cloud storages) in the questionnaire. As a result, because the use of e-
mail is not as frequently used in Turkey, the Interaction (e-mail) factor was eliminated from the
TAC and a 42-item version was used in the present study.

2.3. Data Analysis

In the scope of validity testing, exploratory factor analysis (EFA) was used to investigate the
construct validity to evaluate the structure of the adapted survey in Turkish culture. In addition, an
item-total correlation was calculated to evaluate the strength of the survey in differentiating those
with high and low levels. An item analysis was conducted based on the average level of upper and
lower groups. Additionally, a Cronbach’s Alpha correlation coefficient was calculated to test the
consistency of the survey items. A test-retest reliability analysis was also used to test the stability
of the survey.

3. FINDINGS

Studies on survey instrument adaptation aim adapting a survey, developed in a culture, into
different languages and cultures. There are many national and international studies focusing on
adaptation surveys in the literature. These studies give information about the survey adaptation
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process. In this study, the following phases, suggested by and Hambleton & Bollwark (1991),
Hambleton & Kanjee (1993) and Savasir (1994) were completed: The translation of the items,
item equivalency evaluation, and reliability and validity testing of the Turkish translated form.

3.1. Translation of the Survey Instrument

As Savasir (1994) states for the translation of the survey instrument, which is the most
important part in adapted survey studies, translators should know both languages and the subject
area well, and have experiences in both cultures For this reason, the translation of the instrument,
from English to Turkish (i.e., from the source language to target language), was completed by an
assistant professor who meets these criteria.

3.2. Item Equivalency Evaluation

Upon the completion of the translation, judgmental and statistical techniques were used in
order to judge the source and translated instruments in terms of equivalency. In this study, single-
translation method was used as a judgmental method. The most important reason to use this method
was to investigate and evaluate the item equivalency in the target language. Thus, appropriate
expressions in the target language might be chosen and adapted, so that intended meaning of the
source language might convey the accurate meaning (Hambleton & Bollwark, 1991).

As one of the judgmental method, back-translation method investigates item equivalency in
the source language. In this method, the translated instrument is translated back into the source
language and compared to the source instrument. However, because the comparisons are made in
the source language, the problems in the target language may not be determined enough (Savasir,
1994). Additionally, in the back-translation method comprehensibility of the instrument is not
taken into account. However, in the single-translation method how participants interpret the
instrument can be determined. Therefore, because the back-translation method falls short
(Hambleton & Kanjee, 1993; Savasir, 1994), the single-translation method was preferred in this
study.

The first version of the translated form was evaluated in terms of words, terms and
expressions, and then compared to the source language. Then, necessary corrections were made to
make it appropriate for the target culture. In addition, the Turkish translated draft form was
evaluated in terms of Turkish linguistic by a Turkish philologist. Based on the experts’ views, the
survey items were evaluated one by one and all the necessary alterations were made.

Then, four graduate students from the Curriculum and Teaching department were asked to
read and evaluate the form in terms of clarity and suitability. The researchers asked them what
each item means to get data on item equivalency. Based on their comments, necessary corrections
were made on the items. Additionally, linguistic equivalence was evaluated in terms of consistency
between the source and the translated survey instruments (Hambleton & Bollwark, 1991). For this,
40 students from a Department of English were administered with the instruments. They took the
English version and then the Turkish version of the instrument over two-week period, respectively.
As a result, there was a strong positive relationship between the instruments (r = 0.90, p < .05).

3.3. Validity Testing: Construct Validity

Exploratory factor analysis was performed to examine the Turkish translation of the survey
instrument in the frame of Turkish culture. In the exploratory factor analysis, the purpose is to
bring variables together to find out new significant factors based on the relationships between the
variables (Bliytikoztiirk, 2002). That is, in order to measure an unknown structure the results of
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the scale are taken into consideration to explain the related structure. According to Deniz (2007),
exploratory factor analysis is a technique to reveal the dimensions of an adapted scale in the new
culture. Thus, this study was completed to determine the TAC’s categories, under which the items
in the Turkish form fit in. Additionally, the factor loadings of the items were investigated with
regard to the scale structure in Turkish culture. Moreover, the Principle Component Analysis,
which is often used in social sciences, is used as a factoring technique in the exploratory factor
analysis. To reset the correlation between the factors and thus to enable the interpretation of the
factors, a Varimax orthogonal rotation was performed. The lower limit was set to 1.00 for the item
eigen values to determine the number of factors (Tabachnick & Fidell, 2001; Biiytikoztiirk, 2002).

The sample size was taken into consideration for the exploratory factor analysis. The sample
size was 273 for this study. Before testing the factor analysis, the data was examined in terms of
appropriateness for a factor analysis. For this, a Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy and Barlett’s test of Sphericty were performed. The KMO was used to assess the
adequacy of the sample size. A KMO value might be between 0 and 1 with the following labels:
0.90 to 1.00 is marvelous, 0.80 to 0.89 is meritorious, 0.70 to 0.79 is middling, 0.60 to 0.69 is
mediocre, 0.50 to 0.59 is miserable and 0.00 to 0.49 is unacceptable ( Tabachnick & Fidell, 2001;
Cohen, Cohen, West & Aiken, 2003). In addition, if Bartlett’s Test of Sphericity value is
significant, then the sample size is considered as adequate for the factor analysis. Also, this test
shows whether the correlation matrix is appropriate (Tabachnick & Fidell, 2001; Biiyiikoztiirk,
2002). The results suggested that both values are appropriate for a factor analysis. (KMO =.903;
Barlett’s Test of Sphericty ¥2=6.820 df =861 p<.001).

The scale included 42 items under 8 factors. As a result of applying the scale to 273 students,
Cronbach’s Alpha for the scale in total was found to be .94. For the sub-factors the Cronbach’s
alpha values were: .90 for the first sub-factor (Utility) (7 items), .90 for the second sub-factor
(Comfort) (5 items) , .89 for the third sub-factor (Perception) (5 items) , .84 for the fourth sub-
factor (Absorption) (5 items) , .87 for the fifth sub-factor (Accommodation) (5 items), .79 for the
sixth sub-factor (Concern) (6 items), .83 for the seventh sub-factor (Significance) (4 items), and
.83 for the eighth sub-factor (Interest) (5 items). Preliminary results for the factor analysis
indicated that there were ten components with eigen value above 1.00. The scree plot for the eigen
values showed that the most important break points were in the eighth factor. In deciding the total
number of factors, the eigen value, the percentage of contribution and the scree plot were three
criteria that were used the most (DeVellis, 2003). It was argued that the number of factors to the
point, where the scree plot takes a horizontal shape, could be used as criteria to specify the
appropriate number of factors (DeVellis, 2003).

In addition, the original scale has nine sub-factors. However, the e-mail sub-factor was taken
out because of the cultural differences. Thus, the factor analysis for the scale with eight sub-factors
(i.e., F1: Utility, F2: Comfort, F3: Perception, F4: Absorption, F5: Accommodation, F6: Concern,
F7: Significance, and F8: Interest) were re-applied.

Table-1 shows the structure with eight factors, which was obtained after the factor analysis
with two iterations. The factors, which were obtained from the reliability analysis, factor loadings,
factor eigen values, percentage of variance, which was explained by the factors, and the
Cronbach’s Alpha values were included in the table. Additionally, it shows the revised item-total
correlations (r), common variances and t-values.
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Table 1. Factors, Factor Loadings, Percentage of Variances Explained by Factors, and Item-Total

Correlations Values (r) r: item-total correlations. * Significant at .05 level

Item # F1 F2 F3 F4 F5 F6 F7 F8 X T SS |R

m26 .80 444 | -7.62 87 | .48*
m25 .78 423 |-896 |.75 |.53*
m24 7 403 |-890 |.82 |.56*
m31 71 420 |-7.84 | .81 |.52*
m28 71 3.83 | -8.43 |.89 | .49*
m27 .70 4.07 | 8.53 .88 | .49*
m30 .66 413 | -760 |.80 |.52*
m6 79 4.05 | -6.91 99 | 47*
m9 79 412 | -7.61 |1.02|.53*
m7 .76 4.09 |-9.52 96 | .59*
m8 75 421 |-8.62 94 | 59*
m10 .62 430 |-7.82 .88 | .59*
m34 87 478 | -9.34 | 1.79 | .42*
m35 .86 490 |-10.21 | 1.88 | .49*
m33 .85 462 | -8.79 | 184 | .44*
m36 .80 448 | -9.14 | 184 | .42*
m32 .63 5.37 |-11.81 | 1.81 | .56*
m40 12 3.05 |-956 |1.12|.53*
m38 12 342 | -6.76 | 1.10 | .40*
m37 12 3.11 | -11.24 | 1.08 | .55*
m42 12 316 | -7.34 |1.07 | .42*
m39 71 332 | -824 |1.02|.50*
m13 73 460 | -6.23 |.71 | .54*
mll 12 452 | -768 | .84 |.57*
ml2 71 441 | -7.99 .86 | .50*
ml4 .64 465 |-553 |.66 |.51*
m15 57 432 |-844 |.90 |.62*
m20 73 273 | -6.94 | 113 | .34*
m21 71 3.36 | -6.90 | 1.08 |.39*
m23 71 330 | -6.21 |1.12 | .36*
m18 .68 338 |-7.01 |1.17|.39*
m19 .66 2.73 | -5.08 |1.07|.28*
ml7 .56 3.07 | -5.57 |1.10]| .31*
m45 73 425 | -7.34 | .83 | .50*
m46 73 419 | -6.84 |.90 | .45*
ma4 12 439 |-7.73 | .83 |.52*
m43 52 409 |-758 |.84 | .53*
m4 65 |3.95 |-957 |1.04].61*
m2 65 | 418 |-741 89 | .52*
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m1l .60 4.00 |-10.14 | 1.03 | .64*
m3 .59 3.10 |-8.30 1.14 | .45*
m5 54 | 4.18 | -8.07 .83 | .b5*
Rank .66- | .62- | .63- |.71- | .57- | .56- | .b2- | .54- | 2.73-|-11.81- | .66- | .28-
.80 .79 .87 12 73 73 73 .65 5.37 | -5.08 1.88 | .64
Total
Variance 11.41 1 9.25 | 856 |8.46 |8.23 |7.66 |6.18 | 5.95 65.38
%
Cronbach’s | .90 .90 .89 .84 .87 .79 .83 .83 .94
Alpha

Note: To make it easier to follow, factor loadings lower than .30 are not given in the table. F1: Utility, F2: Comfort,
F3: Perception, F4: Absorption, F5: Accommodation, F6: Concern, F7: Significance, and F8: Interest

4. DISCUSSION

The factor structure of the TAC was investigated with exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA). The purpose of exploratory factor analysis is to explore factor
structure regarding to the relationship between the variances. Confirmatory factor analysis,
investigating the model-data compatibility, tests the hypothesis in regard to the variables
(Tabachnick & Fidell, 2001).

The first factor, F1, labeled as “Utility”, includes 7 items (i.e., 126, i25, 124, i31, i28, i27 and
130). For example, one item in this factor is “Computer can help me learn”. Factor loading within
the F1 factor is between .66-.80 and item-total correlation is between .48-.56. Cronbach’s Alpha
value is .90 for this factor.

The second factor, F2, labeled as “Comfort”, includes 5 items (i.c., i6, i7, 18, 19, i10). One
example item in this factor is “Working with a computer makes me feel tense and uncomfortable”.
Factor loading within the F2 factor is between .62-.79 and item-total correlation is between .47-
.59. Cronbach’s Alpha value is .90 for this factor.

The third factor, F3, labeled as “Perception”, includes 5 items (i.e., 132, 133, 134, 135, 136).
In this factor the items included adjective-pairs that could explain one’s feelings for computer use
(e.g., unplesant-plesant). Factor loading within the F3 factor is between .63-.87 and item-total
correlation is between .42-.56. Cronbach’s Alpha value is .89 for this factor.

The fourth factor, F4, labeled as “Absorption”, includes 5 items (i.e., 137, 138, 139, i40, i42).
One example item in this factor is “I like to talk to others about computers”. Factor loading within
the F4 factor is between .71-.72 and item-total correlation is between .40-.55. Cronbach’s Alpha
value is .84 for this factor.

The fifth factor, F5, labeled as “Accommodation”, includes 5 items (i.e., 111, 112, 113, i14,
115). As an example, one item in this factor is “Studying about computers is a waste of time”.
Factor loading within the F5 factor is between .57-.73 and item-total correlation is between .50-
.62. Cronbach’s Alpha value is .87 for this factor.

The sixth factor, F6, labeled as “Concern”, includes 6 items (i.e., 117, 118, 119, 120, i21, and
i23). “Computers dehumanize society by treating everyone as a number” is one of the items in this
factor. Factor loading within the F6 factor is between .56-.73 and item-total correlation is between
.28-.39. Cronbach’s Alpha value is .79 for this factor.
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The seventh factor, F7, labeled as “Significance”, includes 4 items (i.e., 143, 144, 45, 146).
One example item in this factor is “Students should understand the role computers play in society”.
Factor loading within the F7 factor is between .52-.73 and item-total correlation is between .45-
.53. Cronbach’s Alpha value is .83 for this factor.

The eighth factor, F8, labeled as “Interest”, includes 5 items (i.e., i1, i2, i3, i4, i5). As an
example, one item in this factor is “I want to learn a lot about computers”. Factor loading within
the F8 factor is between .54-.65 and item-total correlation is between .45-.64. Cronbach’s Alpha
value is .83 for this factor. As a result of the analysis, 5 items were eliminated from 47 items in
the translated Turkish scale. The items related to the email factor were removed from the
questionnaire with 51 items for the reasons stated above. For this reason, we started to the analysis
with 47 items. 29" and 47" items were removed from the analysis after the first phase of the
exploratory factor analysis since they did not fit under the Utility and the Significance Factors,
respectively. Similarly, 16" and 22" items were removed from the Concern Factor. The 41%
itemwas also removed from the analysis because its factor loading was under .30. Accordingly,
the draft scale ended up with having 42 items.

65.38 % of the variances were explained by eight sub-factors. The Cronbach’s Alpha for the
TAC scale in total was .94. The stability and consistency between the two halves were calculated
with Guttman and Split Half test. As a result, the values were .83 for the first sub-factor, .84 for
the second sub-factor, .83 for the third sub-factor, .82 for the fourth sub-factor, .79 for the fifth
sub-factor, .77 for the sixth sub-factor, .85 for the seventh sub-factor and .80 for the eighth factor.
For the whole scale it was .75.

As it can be seen in the Table 1, factor loadings for the entire survey was between .52-.87.
For the items, which fit in a certain sub-factor, the factor loadings are generally greater than and
equal to .30 in fitting in related sub-factors.

The arithmetic means and the standard deviations for the 42 items ranged from 2.73 to 5.37,
and .66 to 1.88, respectively. The participants’ total scores were sorted in ascending order to form
the top 27% and the bottom 27%. These two groups were labeled as upper and lower groups. These
groups were then compared to each other to make sure that the items of the survey differentiate
these two from each other. As a result, all the items were found to be significantly differentiating
these groups (p<.001).

The confirmatory factor analysis was used to test the correctness of the survey with eighth
sub-factors. The most common statistical tests to evaluate model fit are XZ, XZ/df, RMSEA, NNFI,
CFI and GFI (Stimer, 2000; Hoe, 2008; Cokluk, Sekercioglu & Biiyiikoztiirk 2012). A chi-square
test of model-data fit was performed to determine whether the model with eight factors was
appropriate. The results were found to be statistically significant for the model-data fit
(x*=1338.53, sd= 791, p<.01). As a result of the confirmatory factor analysis, the goodness of fit
index for the model with seven factors was: RMSEA=0.050, »?/df=1.69, RMR=0.075,
SRMR=0.057, GFI=0.81, AGFI= 0.78, NFI= 0.94, NNFI1=0.97, CFI=0.97, IFI= 0.97. Thus, these
results were compatible with the suggested criteria. The standardized coefficients indicating the
relationship between the items and the factors ranged from .28 to .64 and all the items were found
to be statistically significant (p<.01).

In general, the model showed a perfect fit to the data (RMSEA=0.050, x*/df=1.69) as
supported by the goodness of fit index (Tabachnick & Fidell, 2001; Dorman & Knightley, 2006).
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4.1. Test-Retest Reliability

Test-retest reliability is a measure showing the stability of a test overtime (Cokluk et al.,
2012). Thus in this study, the consistency of Turkish version of the survey is measured with this
method. To determine the test-retest reliability coefficient, 60 students from the Faculty of
Education were administered with the survey twice over a two-week period. Pearson’s Correlation
coefficient results showed that there is a strong positive relationship between the test results (r=.85,
p<0.5). It can be concluded that the adapted test is stable and reliable.

5. RESULTS

Knowing teacher candidates’ attitudes towards computers may contribute to their
educational process. The original instrument, Teachers’ Attitudes toward Computers (TAC), has
nine factors. By taking cultural differences into account, the email factor was eliminated in this
study. As a result, the instrument with eight factors was adapted into Turkish culture. As a result
of the exploratory factor analysis, Kaiser-Meyer-Olkin (KMQO) coefficient and Barlett Sphericty
test results were found to be statistically significant.

The confirmatory factor analysis, performed for investigating the compatibility of the model
with the collected data and a Chi-Square value, calculated for investigating model-data
compatibility were found to be statistically significant. The results of the confirmatory factor
analysis for the model with eight sub-factors were appropriate with the suggested criteria.
Standardized coefficients, indicating the relationships between the items and relevant factors,
ranged from .28 to .64 and were significant at .01. In general, by taking a closer look at the model-
fit indexes it can be concluded that the model perfectly fits with RMSEA = 0.050, »?/df=1.69 values
(Tabachnick & Fidell, 2001; Jacobucci, Grimm & McArdle, 2016).

As a result of the confirmatory factor analysis, it can be told that the adapted instrument was
confirmed to be a valid measurement tool for teacher candidates’ computer attitudes. These values
indicate that model-data compatibility was sufficient as supported by the literature (e.g., Ingles,
Hidalgo & Mendez, 2005; Hoe, 2008). All the sub-factors were consistent with the original sub-
factors in the source instrument. Additionally, it can be concluded that the adapted instrument can
be used as a valid and reliable measurement tool for determining teachers’ computer attitudes.
Additionally, by using this instrument more comprehensive intercultural studies can be completed
in experimental and action studies.

Also, measuring teachers’ attitudes towards computers can contribute to the quality of in-
service training about computer and technology for teachers. Specifically when we evaluate
teachers’ attitudes based on the sub-factors of the adapted instrument, we would know teachers’
interest in, confidence to, adaptation to, and perception of using computers. Accordingly, based
on such results the quality of education might be improved. Thus, teachers would be more sensitive
in using technology in their educational process and in their daily lives. By offering appropriate
education based on computer skill needs in our age, we would have active participants in
international platforms. In addition, by using the adapted instrument in different meta-analytic
studies would give us feedback in necessary evaluations. Many dimensions, which are absent from
the studies in the literature, can be measured with this adapted instrument. As a result, this
instrument can be suggested for the use in Turkish academic studies, as a reliable, valid and
stronger instrument.
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The authentic assessment process in preschool education gains the confidence of the Received
practices which are used today, as an innovative educational policy in the interest of 28 February 2017
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1. INTRODUCTION

In most early childhood programs, early childhood educators use a variety of kindergarten
assessment instruments aiming to give an accurate picture of children’s development and learning
throughout the school year. Decades of research on the assessment of the child have evidenced
that alternative forms of assessment are the most powerful tools as authentic exhibits of improved
developmental pathways and learning outcomes of preschool children in all areas of learning
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suggested by the kindergarten curriculum (Gullo, 2005; Bagnato, 2007; Snow & Van Hemel, 2008;
Losardo & Notari-Syverson, 2011; Fiore, 2012; Frey, Schmitt, & Allen, 2012).

In the early years, as research has shown, authentic measures are emphasized more than
traditional forms (Bergen,1993; Grisham-Brown, Hallam, & Brookshire, 2006; Bagnato, 2007).
According to numerous research studies, authentic assessment is deemed a significant tool of the
teaching and learning process. In the light of pedagogical science, authentic assessment can be
defined as a systematic procedure of collecting and analyzing important information and evidence
that teachers use to understand holistically children’s progress in all domains of development in
natural classroom contexts (Henderson & Karr-Kidwell, 1998; Wortham, 2008; Losardo & Notari-
Syverson, 2011; Swaffield, 2011). Authentic assessment can include some of the following:
teacher observations and records, portfolios, rubrics, self and peer assessments, performance-based
assessment, naturalistic assessment, play-based assessment (Gullo, 2005; Doliopoulou &
Gourgiotou, 2008; Brodie, 2013). With respect to evaluation methods which are used in education,
authentic assessment is more appropriate than traditional assessment in the kindergarten because
it reflects children’s learning and achievement on classroom activities taking into account the
significance of real-life contexts and the natural learning environment of the child in the preschool
setting.

The assessment of young children in preschool environment, according to several studies,
contains three important and specific elements: (a) documentation process, (b) evaluation, and (c)
partnership and communication with children’s parents (Johnson, 1993; Hannon, 1997; Carr,
2001; Lam, 2008). Acknowledging the fact that assessment is an ongoing procedure, the use of
different methods of documentation constitutes a concrete way of tracking children’s progress in
all domains of learning. Additionally, applying assessment strategies that are developmentally
appropriate and child-centered for preschoolers is undeniably the key to significant positive
ramifications and changes on students’ performance and on teachers’ instructional and learning
strategies (Shepard, 1994; Brookhart, 2004; Wortham, 2008; Copple & Bredekamp, 2009). Also,
bridging the potential gap between parents and school, and engaging parents as partners in
children’s education can become effective in tutoring and in facilitating each child’s growth,
development and acquisition of knowledge since home-school collaboration can give significant
information to both enmeshed sides (Work & Stafford, 1987; Gelfer, 1991; Billman, Geddes, &
Hedges, 2005; Peters, Seeds, Goldstein, & Coleman, 2008).

According to the research, the personal school experiences and the bias of parents affect their
perceptions about assessment methods in the school community. Quite a few parents are suspicious
and show hesitancy towards authentic assessments (Shepard & Bliem, 1995). Understanding the
parents’ perceptions about children’s assessment is an important issue for a number of reasons.
These reasons include: (a) the misconceptions among parents about assessment in kindergarten or
the lack of education of what child’s assessment refers to, (b) to provide valuable insights into
design of the assessment measures used in the kindergarten or program quality improvement plans,
(c) to give multiple valid perspectives to parents that will inform them about the quality and the
significance of the children’s assessment, (d) to increase parents’ understanding of the appropriate
assessment practices used in the context of the preschool setting and the reasons they are
implemented, (e) to enhance teacher’s instructional practices and decisions for children’s benefit
and, (f) to involve parents and teachers in a collaborative context that will support and promote
the child’s development and will make children’s thinking and learning visible.
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To meet the appropriate standards for a successful assessment and try to acquire a balance
among the above-mentioned factors, it is important to discern parents’ views and convictions on
child’s assessment as parenthood is considered crucial at this stage of child development. A
number of authors have pointed out that parents should be provided with teachers’ evaluations on
children’s progress with profound updates, involved in school conferences and considered as a
valued source of assessment information (Shepard & Bliem, 1995; Culbertson & Jalongo, 1999;
Finello, 2011; Orillosa & Magno, 2013; Birbili & Tzioga, 2014). Early childhood practitioners and
parents have the right to be conversant with the strengths and needs of children in order to provide
effective support and learning opportunities either in the school setting or within the family
environment (Brink, 2002; Hill & Taylor, 2004; Clinton & Guilar, 2016).

Taking into account the significance of children’s assessment in kindergarten, an attempt is
made by the present study to explore and look into parental perceptions about: (a) the children’s
assessment in the kindergarten in general, (b) their engagement in children’s assessment and (c)
the impact of the implementation of WSS, as an authentic assessment tool, in particular in the
following parts.

1.1. The Challenge of Supporting Authentic Assessment in Preschool Education

The issue of authentic assessment in kindergarten has been identified by the researchers to a
considerable extent as a significant procedure used for varied purposes. When referring to
kindergarten community, assessment in the first school years is essential as it consists a key
component to understand children’s development in the early years. Taking into account that
previous studies acknowledge the importance of parental involvement in children’s learning (Hill
& Taylor, 2004; Galindo & Sheldon, 2012), authentic assessment constitutes the appropriate
context for the stakeholders to collaborate. Indeed, this type of evaluation involves children,
educators and parents in an active way and promotes positive outcomes for everyone (Brink, 2002;
Palm, 2008; Swaffield, 2011). In particular, authentic assessment is referred to as a systematic
approach that collects data and useful information from children, teachers and parents reflecting
and emphasizing on children’s learning, achievement, real-life competencies in everyday routines
over time and in real conditions (Hart, 1994; Bagnato, 2007; Doliopoulou & Gourgiotou, 2008;
Riley, Miller, & Sorenson, 2016). Getting to the heart of authentic assessment, the literature
highlights the importance of using alternative forms of assessment in any educational procedure
(Dennis, Rueter, & Simpson, 2013). Authentic assessment approach recognizes the active role
children play in acquisition of knowledge in natural settings or in pointed realistic tasks (Brassard
& Boehm, 2007).

Assessment practices may be implemented through the use of various techniques and
strategies that can be adapted for different situations in order to track children’s progress in all
areas of learning. According to Losardo and Notari-Syverson (2011), gaining insights into
children’s learning, needs, strengths and interests can be accomplished by observing children and
documenting their work, considering them as the most common and appropriate ways in the
context of children’s evaluation. In the above context of this alternative assessment method,
evaluation of the child is a shared responsibility of those who are involved in the educational
process. In the authentic assessment environment, teachers and children can act effectively in the
school community and set targets to improve the quality of teaching and learning process.
Educators need to combine authentic assessment techniques with daily practice interpreting
assessment as a part of effective planning of teaching and learning and not as an isolated event in
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the daily school routine (Darling-Hammond & Snyder, 2000; Downs & Strand, 2006; Bagnato,
2007; Wortham, 2008).

The challenge of supporting and utilizing alternative assessment approaches in early
childhood education can contribute positively to teaching and learning. What research studies have
shown over the last three decades is that authentic assessment constitutes an integral element of
educational practice and is deemed necessary in order to: (a) specify the children’s strengths,
interests and needs, (b) identify and document children’s achievement over time, (c) diagnose
children who may be in need of specialized training, (d) support each child’s self-confidence and
self-esteem, (e) help children comprehend their personal learning advancement through critical
thinking, reflection and feedback, (f) aid towards making appropriate instructional decisions or
future instructions suited to the context of classroom (g) improve the educational program and its
desired outcomes in a qualitative way and (h) give information to parents or other teachers of
primary education (Epstein, Schweinhart, Debruin, & Robin, 2004; Grisham-Brown et al., 2006;
Doliopoulou & Gourgiotou, 2008; Bagnato, McLean, Macy, & Neisworth, 2011; Dennis, Rueter,
& Simpson, 2013).

As described earlier, it is clear and quite obvious that authentic assessment serves plenty of
pedagogical purposes in the context of early childhood education as it is considered essential by
policy makers, teachers, children and parents.

1.2. What Parents Know About Children’s Assessment?

Another key feature of authenticity relevant to early childhood assessment is communication
with family. Family involvement in preschool education can strengthen and support to a great
extent children’s well-being in social, cognitive and emotional level in a variety of appropriate
ways. There is clear evidence that early childhood educational programs, curriculum standards,
policies, school community, taking into account and responding effectively to the learning needs
of all children encourage and emphasize strongly on building collaboration and partnership
programs among parents and educators (Work & Stafford, 1987; Billman et al., 2005; Doliopoulou
& Gourgiotou, 2008; Murray, Curran, & Zellers, 2008). Many aspects of effective authentic
assessment require collaboration with families and kindergarten teachers. Parents have the right to
be informed about how their children are doing in kindergarten and get an accurate picture of their
school learning and improvement (Engel, 1993; Olmscheid, 1999). By showing simple examples
of the daily kindergarten routine to parents, they are enabled to personally assess their children’s
growth and progress. Since parents have the right to access information about children’s progress,
this fact itself is a principal characteristic of education policies that give value to the practices
which facilitate and promote authentic assessment tools in preschool practice (Dafermou,
Koulouri, & Basagianni, 2006; NAEYC, 2009; Hall, Rutland, & Grisham-Brown, 2011).

In the light of the survey findings, children’s learning and personal development constitute
a shared responsibility for both teachers and parents (Becher, 1984; Baum & McMurray-Schwarz,
2004). It is particularly important to take into account parents’ views on kindergarten assessment
practices because they are considered as a significant factor in the whole school system. Research
background indicates that parental perceptions about children’s authentic assessment is an
important issue that has been an ongoing concern for the researchers over the last decades but
unfortunately the majority of these studies mainly sampled primary school parents and not
kindergarten parents that often. Most parents, as data research indicates, support the use of
authentic assessment in kindergarten (Shepard & Bliem, 1995; Hannon, 1997; Culbertson &
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Jalongo, 1999; Osburn, Stegman, Suitt, & Ritter, 2004). Patricia Atkinson (2003) highlighted in
her action research the importance of classroom assessment and the parental reports concerning
useful information about the child’s progress and not just summative types of assessment. Talking
with families about children’s assessment is a positive way to establish constructive home-school
interactions, relationships or information exchange for the benefit of all children.

The trend to use alternative approaches of assessment and reporting is supported strongly in
Meisels, Xue, Bickel, Nicholson, and Atkins-Burnett’s (2010) study. The forenamed researchers
have found that parents are supportive to performance assessment under the two following
circumstances: (a) when school communities use systematically these assessments and (b) when
school implements consistent informal communications between parents and educators.

In conclusion, this short literature review indicated that over the last three decades there has
been an important change in assessment in early childhood education moving from formal testing
to alternative forms of assessment.

1.3. The Structure of Work Sampling System: A General Overview

Work Sampling System (WSS) constitutes an instructional assessment tool that uses: (a)
guidelines and checklists: a set of observational criteria to assist teachers focus on observation and
evaluate student performance, (b) portfolios: unique collections of children’s work and progress,
and (c) summary reports: written informational reports on student performance and progress based
on teachers’ observations and documentation, checklist ratings and portfolio work (Dichtelmiller,
Jablon, Dorfman, Marsden, & Meisels, 2001).

WSS contributes to monitoring children’s self-growth by teachers across seven
developmental domains: personal and social development, language and literacy, mathematical
thinking, scientific thinking, social studies, the arts and, physical development, health, and safety.
Teachers make ratings three times per year at the end of each data collection period (autumn,
winter, spring) using WSS Developmental Guidelines, creating in this way the profile of children’s
personal progress and the real duties they have to perform in different developmental areas. The
process of collecting information systematically on what children have done or learned, and the
evaluation of this information constitute two significant steps for WSS that teachers must follow
when applying it in the classroom (Meisels, 1993).

The purpose of these three elements of WSS is to help educators document and assess
children’s academic skills, learning level, behaviors and school performance during their schooling
from kindergarten to primary school in an appropriate way (Meisels, 2011). The worthiness of
WSS is based on its use as an innovative systematic approach of children’s learning progress
during the school year. It is mainly based on the compilation of children’s work and teachers’
observations and documents collected from everyday experiences, routines, free and organized
activities implemented in an authentic learning environment. It involves children, teachers and
parents in the learning and assessment procedure, providing and sustaining meaningful feedback
for the stakeholders (Meisels, 1997).

1.4. A Brief Critical Review of Work Sampling System

As it is mentioned above, Work Sampling System (WSS) emphasizes on the teacher’s
observations and on the processes that children utilize in order to acquire knowledge through
authentic situations such as the classroom setting. According to Meisels (1997), the plurality of
data and information emerged using teacher’s observations, portfolios, developmental checklists
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and summary reports, strengthens the learning and teaching process and outlines in detail each
student’s profile.

Meisels, Liaw, Dorfman and Nelson (1995) emphasize that the WSS implementation, as an
alternative assessment tool, is a reliable and valid approach for assessing the learning progress of
kindergarten children. In the study mentioned above, findings show that WSS can yield valid and
adequate results as compared to traditional forms of assessment. Subsequent surveys with a larger
sample of children ranged in age from 5 years to 10 years, confirmed and expanded the previous
findings concerning the reliability, the validity and the consistency of teacher observations through
the WSS implementation (Meisels, Bickel, Nicholson, Xue, & Atkins-Burnett, 2001; Meisels et
al., 2010).

Also, the parental involvement in the children’s assessment is an important aspect which is
directly linked to the WSS philosophy. The mentioned assessment tool improves the cooperation
among teachers and parents and fosters family involvement in the educational process. On account
of this, teachers’ meetings with parents at school are considered essential, as they are informed
about children’s performance and progress throughout the school year. Relevant findings are
presented by the study of Meisels et al. (2001), in which parents have a positive attitude towards
the information they receive and the benefits of the WSS implementation to their children.

The WSS is not offered free of charge, as it consists a commercial product available in paper
and online. Nevertheless, the current research acknowledges the importance of children’s
assessment in preschool education by presenting the WSS assessment tool as an example of
alternative practices in the assessment of young children. Public kindergartens and preschool
educators could implement an authentic assessment based on the structure and the principles of
the WSS assessment tool. It is recommended that kindergarten teachers find authentic forms of
assessing their children and adapt or design an appropriate assessment tool, keeping in mind the
principles and the purposes of assessment, the adequacy of the assessment techniques, the learning
styles of each child and the inclusion of families.

2. METHOD

The concept of children’s assessment in kindergarten nowadays is considered to be a
significant issue that has been of great concern to the educational community. Many researchers
reveal the value of children’s assessment from preschool years and recognize its importance
generally to the educational process in the classroom (Appl, 2000; Epstein et al., 2004; Sakellariou,
2006; Doliopoulou & Gourgiotou, 2008; Kazela & Kakana, 2009). The absence of an identifiable
systematic research in Greece on this thematic unit directed the researchers to the survey as a first
attempt to map the current situation. The present research was deemed essential as a part of gaining
an understanding of the needs and concerns of parents with regard to children’s assessment in
Greek preschool education. The significance of early childhood assessment, the parents’
perspectives in early childhood assessment and the implementation of innovative assessment
practices play a vital role in the early years as they constitute co-depended parameters of the
educational process.

Based on the needs of relevant literature, the purpose of this study is to investigate parents’
perceptions towards the role and the function of the child's authentic assessment in preschool
education, the impact of the application of alternative forms of assessment such as the Work
Sampling System implementation and how parents respond to and perceive those evaluation
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methods. The understanding and knowledge gained from this study will benefit teachers, families
and communities, advancing educational practices and policies in the context of early childhood
education.

2.1. Research Questions

In order to specify the parental perceptions on child’s assessment in kindergarten, the
following research questions guided this study:

1. What are parent’s perceptions of the assessment implementation and its significance in
the kindergarten classroom?

2. How do parents react to WSS—the performance assessment in use—overall?

3. Which specific factors affect parents’ overall perceptions to WSS?

4. To what extent is the role of the implementation of the child’s evaluation in preschool
education related to the role of the portfolio, the children’s developmental checklists and
the kindergarten teacher’s summary reports?

5. What are parents’ perceptions about their engagement in children’s assessment?

2.2. Study design

A research survey was designed and implemented by the researchers in order to explore and
answer the research questions. While conducting a research survey it becomes clear that there are
many benefits such as reliability and flexibility, high representativeness, low cost, convenient data
gathering (Cohen, Manion, & Morrison, 2008; Tuckman & Harper, 2012). Additionally, the
research followed the principles of case study, as it was implemented in a public all-day
kindergarten. The design of the present study is quantitative and it was conducted as an exploratory
case study.

There are several categories of case study. Yin (1994) notes three categories, namely
exploratory, descriptive and explanatory case studies. First, exploratory case studies set to explore
any phenomenon in the data which serves as a point of interest to the researcher. For instance, a
researcher conducting an exploratory case study on individual’s reading process may ask general
questions, such as, “Does a student use any strategies when he reads a text?” and “if so, how
often?”. These general questions are meant to open up the door for further examination of the
phenomenon observed. In this case study, also, prior fieldwork and small-scale data collection may
be conducted before the research questions and hypotheses are proposed. As a prelude, this initial
work helps prepare a framework of the study. A pilot study is considered an example of an
exploratory case study (Yin, 1984; McDonough & McDonough, 1997) and is crucial in
determining the protocol that will be used. By using the case study method, researchers can
explore, examine and explicate data in real-life context. This type of approach can be exploratory,
constructive or confirmatory when there is a need to obtain an in-depth appreciation of an issue,
event or phenomenon of interest (Creswell, 2012; Bryman, 2016).

2.3. Research Process

The study was conducted during the school year 2015-2016 in a public all-day kindergarten
in the prefecture of Chania in Greece by the kindergarten teacher himself. The parents whose
children were enrolled in this kindergarten participated in this study (n=18). The WSS test was
translated in Greek according to the developmental directions of the Greek Cross-Thematic
Curriculum Framework and the Kindergarten Teachers’ Guide. Permission was given by the
authors to translate and use the assessment tools. The translation process was carried out according
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to the study published by Beaton, Bombardier, Guillemin and Ferraz (2000) as follows: (i)
Translation into Greek: the WSS was translated by two native-speaking Greek translators, resulting
in translations T1 and T2. (ii) Analysis: both translations were analyzed to reach a consensus on a
single translation (T12). (iii) Back translation to English: native-speaking English translators, who
were unaware of the process carried out, translated T12 into two new English versions (RT1 and
RT2). (iv) Revision by an expert committee: the committee was comprised of four occupational
therapists, two translators, and two researchers familiar with the tool. After analyzing all the
versions (T1, T2, T12, RT1, and RT2), a pre-final Greek version was chosen. (v) Pilot testing of
the pre-final version: in this phase, the pre-final version was used on a sample of 20 children, 18
parents and two kindergarten teachers, who were subsequently interviewed regarding any
difficulties they had in understanding the meaning of the questions and the responses. Incidents of
non-completed and repeated replies were also analyzed (i.e., when all participants provide the
same response to a specific question). (vi) Use of the tool: the present pilot WSS was designed and
the tool was administered to 40 people, including two teachers, 20 children and 18 parents. (vii)
Conclusions: errors and typing mistakes which derived in the final version of the WSS were
checked. This version was then sent to the authors of the original WSS.

At the start of the school year 2015-2016, parents were informed in detail about the
assessment tool, in order to create a positive framework for cooperation and to point out the
significance of the use of authentic assessment in kindergarten.

In the first phase, the kindergarten teachers informed the parents generally about the use of
alternative forms of assessment in kindergarten and presented, in particular, the WSS assessment
tool and its components. Instructions about its use were given and clarification questions were
answered in order to highlight the effectiveness of a reliable and valid assessment tool in preschool
children such as the Work Sampling System (WSS). After presentation, the parents signed the
consent form for participation in the research, according to the instructions of the Greek Institute
of Educational Policy (IEP).

In the second phase, the kindergarten teachers informed the children about the use of WSS
in classroom. Each child had his own folder which included: (a) the WSS checklist, (b) a portfolio
folder, and (c) Summary Reports of kindergarten teachers about child’s development. Near the end
of the first term, teachers used the WSS Developmental Guidelines book to rate children based on
their observations and the documents in the children’s portfolios. Completed checklists and
summary reports were announced in meetings with parents three times per year in order to provide
useful information about children’s performance, skills, knowledge and behaviors. Checklists and
summary reports were also used in order to plan developmentally appropriate classroom
experiences throughout the school year by the teachers. At the end of each term, each family kept
the WSS evaluation tool at home for a week helping the family feedback and reflected on child’s
achievements.

At the end of the school year 2015-2016, the kindergarten teachers organized a meeting with
parents and discussed the benefits of children’s assessment in kindergarten. The kindergarten
teachers and parents discussed their aspirations and the center philosophy of children’s assessment
together. All participants were asked to look back over the year at their children’s progress in order
to share understanding and knowledge about children’s assessment, their perceptions and final
reports about the implementation of WSS during the school year and their views about future goals.
Parents had a meaningful and productive discussion as they expressed their viewpoints and
concerns realizing the positive outcomes of assessment at the preschool setting.
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2.4. Sample - Participants

The sample of the research consisted of 18 parents, whose children were enrolled in a public
all-day kindergarten in the prefecture of Chania during the school year 2015-2016. The
demographic characteristics of the sample are described in Table 1.

Table 1. Demographic characteristics of the sample

Frequency Percentage

Male 5 27.8
Gender
Female 13 72.2
SUM 18 100.0
23-33 5 27.8
Age
34-44 13 72.2
Civil servant 5 27.8
Private employee 8 44.4
Employment status
Self-employed 4 22.2
Else 1 5.6
Compulsory Secondary Education 1 5.6
Educational level Post-Compulsory Secondary Education 12 66.7
University education/Technical Educational Institute 5 27.8
Two people 2 111
Three people 2 111
Household composition Four people 9 50.0
Five people 4 22.2
More than five people 1 5.6
. Married 17 94.4
Marital status . — s
Divorced 1 5.6

Specifically, it seems that 94.4% of the sample are married and females form the majority of
the sample. Furthermore, the majority of the sample belongs to the age group of 34-44 and as far
as the employment status of parents is concerned, 44.4% are private-employees and 27.8% are
civil servants. Moreover, 66.7% of the sample are graduates of the Post-Compulsory Secondary
Education and 27.8% of the sample are graduates of the University Education. Furthermore, half
of the participants (50.0%) said that their household consisted of four people.

2.5. Data Collection Tool

Data collection in this study consisted of one questionnaire which was developed by the
researchers and was divided into three parts. The first part comprised closed-ended questions about
the demographic characteristics of the sample. The second part consisted of a closed-ended
question about the significance of the implementation of children’s assessment in preschool
education. The third part comprised: (a) closed-ended questions about the importance of portfolio
assessment, developmental checklists and summary reports of WSS in the kindergarten, (b) open-
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ended questions regarding the benefits and the drawbacks of the WSS application in kindergarten
during the school year, the presence of parental involvement or not in the children’s evaluation
process and additional opinions relevant to the child’s assessment. The questions of the second
part were designed on a 5-point Likert scale (not at all, a little, enough, a lot, very much) and the
questions of the third part on a 5-semantic differential scale (1=minimum, 2, 3, 4, 5=maximum).
All the questionnaires were accompanied by a letter explaining the purpose of the research study,
ensuring the participants’ anonymity and the non-disclosure of personal data.

In the present study, internal consistency of the questionnaire was calculated by Cronbach’s
Alpha, as the most important and common measure of scale reliability (Field, 2009). The following
table showed that the three scales have high internal consistency (0.923) with a range between
0.728 and 0.923, indicating that the researchers’ instrument has a good degree of reliability and
confirming its use for data collection.

Table 2. Reliability analysis of measurement scales (Cronbach’s Alpha)

Scale Cronbach’s Alpha N of ltems

The role of the implementation of the children’s evaluation in
preschool education

The role of the portfolio as an assessment tool in kindergarten 0.728 6
The role of the children’s developmental checklists and kindergarten

0.845 7

0.923 7
teachers’ summary reports

2.6. Data Analysis

Data analyses included: (a) a descriptive analysis to calculate the median, range, frequencies,
percentages of parental views, (b) a reliability analysis to examine the reliability of a part of the
questionnaire, and (c) a Spearman Rank Correlation to measure relationships. After the surveys
were returned, data were encoded and responses were registered on the computer for statistical
analysis. The data analysis was performed by using SPSS 21.0, statistical software for Windows.

3. FINDINGS

In the first part of the questionnaire reference was made to the demographic characteristics
of the research sample. The second part of the questionnaire included a question concerning the
parents’ views about the significance of the implementation of children’s assessment in preschool
education. Table 3 presents the level of agreement of the participants regarding the implementation
of the children’s assessment in preschool education.
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Table 3. The role of the implementation of the child's evaluation in preschool education

Assessment in preschool education Not at all A little Enough A lot Very much Median Range
Assessment helps the kindergarten
teacher to understand the level of 0(0.0) 0(0.0) 1(5.6) 2(11.1) 15(83.3) 5.0 2.0

knowledge and skills gained by children.
Assessment in kindergarten helps the
teacher make instructional design 0(0.0) 0(0.0) 1(5.6) 6(33.3) 11(61.2) 5.0 2.0
decisions.

Assessment enables the kindergarten

teacher to assess the performance and the 0(0.0) 0(0.0) 1(5.6) 1(5.6) 16 (88.9) 5.0 2.0
progress of young children.

Assessment in kindergarten assists to

record the children’s learning 0(0.0) 0(0.0) 0(0.0) 2(11.1) 16(88.9) 5.0 1.0
development during the school year.
Assessment in kindergarten facilitates the
actual learning of young children.
Assessment aids the teacher to identify
children with learning difficulties or 0(0.0) 0(0.0) 2(11.1) 2(11.1) 14 (77.8) 5.0 2.0
behavioral problems.

Assessment in kindergarten facilitates
briefing of the family.

0(0.0) 0(0.0) 2(11.1) 2(11.1) 14(77.8) 50 20

0(0.0) 0(0.0) 1(56) 1(56) 16(889) 50 20

In the third part of the questionnaire, two questions were included about the importance of
portfolio assessment, developmental checklists and summary reports of WSS in the kindergarten
and three questions regarding the benefits and the drawbacks of the WSS application in
kindergarten, the presence of parental involvement in the children’s assessment and additional
opinions relevant to the child’s assessment. Table 4 presents the percentage of parents’ ratings
regarding the role of the children’s portfolio as an assessment tool. Also, information is provided
about the median and the range of their viewpoints.

Table 4. The role of the portfolio as an assessment tool in kindergarten

Lower Higher
Portfolio assessment degree degree Median Range
1 2 3 4 5

Helps the children to be involved actively in 0(0.0) 0(0.0) 0(0.0) 4(22.2) 14(77.8) 5.0 1.0
daily kindergarten learning procedures.

Helps the children to self-assessment procedure 0 (0.0) 0(0.0) 2 (11.1) 5(27.8) 11(61.1) 50 2.0
and observe their progress.

Helps the children to rethink and reflect on how 0 (0.0) 0(0.0) 2 (11.1) 2 (11.1) 14 (77.8) 50 2.0
they did their work or how they acquired

knowledge.

Helps the children to develop feelings of 0(0.0) 0(0.0)2(11.1) 4(22.2) 12(66.7) 5.0 2.0
autonomy, self-esteem, individual choices and

pride.

Urges the children to express their personal 0(0.0) 0(0.0) 0(0.0) 7(38.9) 11(62.1) 5.0 1.0

interests, needs and abilities.

Helps the children, the kindergarten teachers and 0 (0.0) 0(0.0) 1(5.6) 3 (16.7) 14(77.8) 5.0 2.0
the parents to assess potential and possible

weaknesses.
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As Table 4 shows, the majority of the parents (77.8 %) seems to perceive the significance of
the portfolio as it helps the children largely to be involved actively in daily kindergarten learning
procedures. At the same time, the view that portfolio helps the children to rethink and reflect on
how they did their work or how they acquired knowledge is supported by the 77.8 % of the sample.
Ultimately, in a few cases the portfolio assessment is motivational as it urges children to express
their personal interests, needs and abilities.

The value of the use of children’s checklists and kindergarten teachers’ summary reports is
the upcoming research question. Table 5 presents the median and the range of parental views
regarding the value of the use of children’s developmental checklists and kindergarten teachers’
summary reports.

Table 5. The value of the use of developmental checklists and summary reports

Children’s developmental checklists ~ Lower Higher
and kindergarten teachers’ summary  degree degree  Median Range
reports help parents to understand 1 2 3 4 5

The way children think and develop 0(0.0) 1(5.6) 1(5.6) 2(11.1) 14(77.8) 5.0 3.0

The learning process of each child 0(0.0) 0(0.0) 1(5.6) 5(27.8) 12(66.7) 5.0 2.0
individually in every period of the

school year

Children’s potential weaknesses 0(0.00 0(0.0) 2(111) 4(22.2) 12(66.7) 5.0 2.0
Children’s progress in accordance 0(0.0) 0(0.0) 1(5.6) 5(27.8) 12(66.7) 5.0 2.0
with the principles and objectives of

the kindergarten curriculum

The level of knowledge, skills or 0(.00 0(0.0) 1(56) 5(27.8) 12(66.7) 5.0 2.0
attitudes children have acquired

The potential behavioral problemsor 0(0.0) 0(0.0) 3(16.7) 3(16.7) 12 (66.7) 5.0 2.0
learning difficulties of each child.

The kindergarten daily programand 0(0.0) 1(5.6) 1(5.6) 4(22.2) 12 (66.7) 5.0 3.0
the cognitive learning areas.

Percentage (%)

According to Table 5, it seems that the use of children’s developmental checklists and
kindergarten teachers’ summary reports offers an important advantage to parents. They gain an
understanding of the multiple ways their children think and develop. Finally, in many instances it
is evident that children’s developmental checklists and kindergarten teachers’ summary reports
provide parents with considerable information regarding the learning progress, the potential
weaknesses of their children and the function of the kindergarten in relation with the principles of
the curriculum.

The following research question concerns the benefits and the drawbacks of the WSS
application in kindergarten during the school year. Table 6 shows the frequencies and the
percentages of parents’ ratings concerning the benefits of the WSS assessment tool.
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Table 6. The benefits of the use of Work Sampling System

Frequency Percent

It is an integrated recording of the child’s progress and development, according 6 33.3
to the kindergarten curriculum.

Children are actively involved in a continuous procedure of development and 1 5.6
the learning process is enhanced.

It is an integrated recording of the child’s progress and development according 2 111

to the kindergarten curriculum, an understanding of their potential, weaknesses

and knowledge level and a diagnostic means of possible learning-behavioral

problems.

It is an understanding of the children’s knowledge level, a frequent parental 1 5.6
briefing and an indicator of the children’s active involvement in the learning

process.

It is an understanding of the children’s knowledge level and a means of assisting 1 5.6
the child’s self-assessment.

It is an integrated recording of the child’s progress and development according 3 16.7
to the kindergarten curriculum and an understanding of the children’s potential,

weaknesses and knowledge level by teachers and parents.

It is an integrated recording of the child’s progress and development according 1 5.6
to the kindergarten curriculum, an understanding of the children’s knowledge

level, an indicator of the active involvement of the children in a continuous

procedure of development and an indicator of the enhancement of the learning

process.

It is an integrated recording of the child’s progress and development according 1 5.6
to the kindergarten curriculum, an understanding of the children’s potential,

weaknesses and knowledge level by teachers and parents, an indicator of the

active involvement of the children in a continuous procedure of development

and an indicator of the enhancement of the learning process.

It is an integrated recording of the child’s progress and development according 1 5.6
to the kindergarten curriculum and a pedagogical documentation of children’s

learning experiences.

It is an integrated recording of the child’s progress and development according 1 5.6
to the kindergarten curriculum, an understanding of the children’s knowledge

level, an understanding of the children’s potential, weaknesses and knowledge

level by teachers and parents and a means that encourages children to express

their needs, interests and efforts.

Total 18 100.0

As it can be seen in Table 6, it is clear that the most important advantage of WSS
implementation in preschool classroom is that the assessment tool is considered as an integral
recording of child’s progress and development, according to the basic principles of the
kindergarten curriculum. Meanwhile, an average percentage of the respondents (16.7%) consider
the use of WSS significant because they gain a better understanding of their children’s potential,
weaknesses and knowledge level both by teachers and parents.
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In addition, Table 7 shows the frequencies and the percentages of parents’ ratings concerning
the drawbacks of the WSS assessment tool.

Table 7. The drawbacks of the use of Work Sampling System

Frequency Percent

As an autonomous assessment tool (WSS) cannot function well, unless 1 5.6
kindergarten teachers organize briefings with parents simultaneously.

The incorrect reading and interpretation of WSS by parents can cause real angst 1 5.6
or create high expectations from the children.

The absence of a numerical scale does not always help the interpretation and 1 5.6
understanding of the child's progress.

It’s a time-consuming process for the kindergarten teacher to collect, analyze and 4 22.2
interpret the related data concerning the assessment of each child.

There is a possibility of failing to record everything which takes place in the 2 111
classroom by the teachers.

As an autonomous assessment tool (WSS) cannot function well, unless 1 5.6

kindergarten teachers organize briefings with parents simultaneously, it is

necessary all three components of WSS be used in parallel otherwise the WSS

assessment tool will not be realized to its full extent.

No disadvantages found. 8 44.4
Total 18 100.0

In particular, the majority of parents (44.4%) did not mention any drawbacks of the WSS
use in the classroom while a small percentage of the sample (22.2%) held the view that
kindergarten teachers procrastinate when they collect, analyze and interpret each child’s
assessment data.

The presence of parental engagement in the children’s assessment at kindergarten is the next
research question. Table 8 shows the frequency and the percentage of parents preferring to be
engaged in children’s assessment at kindergarten.

Table 8. Parental engagement in children’s assessment

Frequency Percent

Parents want to get engaged in children’s assessment 10 55.6
Parents do not want to get engaged in children’s assessment 8 444
Total 18 100.0

The penultimate research question was designed to explore the views of parents about the
reasons why parents should be engaged in the child’s assessment or why they should not be
engaged. 16.7% of the sample stated that parental engagement in assessment procedures help them
be informed about their child’s learning development or weaknesses. Also, their engagement urges
them to collaborate with kindergarten teachers to solve any problems. Moreover, a small



Int. J. Asst. Tools in Educ., Vol. 4, Issue 2, (2017) pp. 182-210

percentage (5.6%) claims that parents could provide a comprehensive view of their children
through home observations, and thus could contribute to the whole process of evaluation.
However, 16.7% of the sample is of the opinion that children’s assessment implemented by
kindergarten teachers is adequately comprehensive and carefully organized. Therefore, parents
need not be engaged. Besides, in a few cases (11.2 %), parents do not consider their engagement
in children’s assessment necessary because either they lack adequate knowledge to evaluate their
children or they cannot judge their children objectively.

Finally, regarding parents’ views about assessment procedures in kindergarten, the 83.3% of
the sample didn’t make any statements.

3.1. Correlations Between Subscales

The correlation between children’s assessment, portfolio assessment, children’s
developmental checklists and kindergarten teachers’ summary reports was checked by Spearman
Rank Correlation (rho). The analysis findings are summarized in Table 9.

Table 9. Correlations between subscales

The role of the portfolio as  The role of children’s developmental
an evaluation tool in the checklists and kindergarten teacher’s
kindergarten summary reports

The role of the implementation of
the child's evaluation in preschool 0.663 (p = 0.003) 0.763 (p < 0.001)
education

The role of the portfolio as an
evaluation tool in the kindergarten

- 0.737 (p < 0.001)

As Table 9 shows, it seems that the role of the implementation of the child's evaluation in
preschool education is positively correlated with both the role of the portfolio (Spearman's r =
0.663; p = 0.003) and the role of children’s developmental checklists and kindergarten teacher’s
summary reports (Spearman's r = 0.763; p <0.001). Also, the role of the portfolio, as an evaluation
tool in the kindergarten, is positively correlated with the role of children’s developmental
checklists and kindergarten teacher’s summary reports (Spearman's r = 0.737; p <0.001).

3.2. Correlations Between Parental Perceptions and their Demographic Factors

The impact of gender, employment status, educational level and household composition on
parents’ reactions to children’s authentic assessment is presented in Tables 10, 11, 12 and 13.

Table 10. The impact of gender on parents’ reactions

N Mean SD p-value
The role of the implementation of the child’s Male 5 33.60 1.673

evaluation in early childhood education Female 13 33.08 3.252 0.999
The role of the portfolio as an evaluation tool in the Male 5 28.00 2.550

kindergarten Female 13 2777 2421 O97®
The role of children’s developmental checklists and ~ Male 5 33.20 2.490 0.683

kindergarten teacher’s summary reports Female 13 31.54 4.701
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Table 11. The impact of employment status on parents’ reactions

N Mean SD p-value
The role of the implementation of the Civil servant 5 31.40 4.980
child’s evaluation in early childhood Private employee 8 33.88 1.356 0.608
education Self-employed 4 34.25 0.957
The role of the portfolio as an evaluation Civil servant 5 27.00 2.450
tool in the kindergarten Private employee 8 28.00 2.564 0.415
Self-employed 4 28.75 2.500
The role of children’s developmental Civil servant 5 30.60 6.427
checklists and kindergarten teacher’s Private employee 8 32.38 3.292 0.927
summary reports Self-employed 4 32.75 3.862
Table 12. The impact of educational level on parents’ reactions
N  Mean SD p-value
The role of the implementation of ~ Post-Compulsory Secondary 12 34.00 1.207
the child’s evaluation in early Education
childhood education University education/Technical 5 31.00  4.690 0317
Educational Institute
The role of the portfolio as an Post-Compulsory Secondary 12 28.42 2.275
evaluation tool in the kindergarten Education 0.382
University education/Technical 5  26.00 1.871
Educational Institute
The role of children’s Post-Compulsory Secondary 12 33.17 2.480
dgvelopmental checklists and Education 0.322
kindergarten teacher’s summary  University education/Technical 5 28.60  6.107 '
reports Educational Institute
Table 13. The impact of household composition on parents’ reactions
Family members N Mean  SD p-value
The role of the implementation of the Two people 2 3450 0.707
child’s evaluation in early childhood Three people 2 3350 0.707
education Four people o 3378 1716 028
Five people 4 31.25 5.560
The role of the portfolio as an evaluation Two people 2 30.00 0.000
tool in the kindergarten Three people 2 29.50 0.707 0.325
Four people 9 2722 2.729 '
Five people 4 28.00 1.828
The role of children’s developmental Two people 2 33.00 2.828
checklists and kindergarten teacher’s Three people 2 34.00 0.000
summary reports Four people 9 3256 3468 087
Five people 4 30.50 7.048
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According to Tables 10, 11, 12 and 13, there is no correlation between the demographic
characteristics of the respondents (gender, employment status, educational level and household
composition) and the parental reactions to children’s assessment in kindergarten.

4. DISCUSSION OF FINDINGS

The aim of the present study was to explore the parents’ perceptions upon: (a) the
significance of child’s assessment in preschool education, and (b) the impact of the implementation
of the Work Sampling System as an assessment tool on the kindergarten. The majority of the
findings of the present study reflect a great parental admission of the significance of children’s
assessment in preschool education through the use of alternative forms as well as positive attitudes
towards the Work Sampling System.

The results of the study revealed that parents acknowledge the function of assessment in
kindergarten as an important tool for preschool teachers in order to evaluate the performance and
progress of young children. Moreover, most parents find it important to communicate with
kindergarten teachers and get feedback regarding their children’s progress and learning
development. Based on parents’ answers, it is obvious that parents identify the major role of
authentic assessment in kindergarten and they think it is positive to implement authentic
assessment practices in the kindergarten. Similar findings are presented by Rutland and Hall
(2013) and Ozturk (2013). Besides, our finding confirms an existing gap in parental views
concerning young children’s assessment as almost the whole research evidence focuses mostly on
the educators’ perspectives of the children’s assessment, thus setting aside the parental
involvement.

Considering the parent’s views about the contribution of Work Sampling System portfolio
assessment, approximately two thirds of the parents agree that: (a) it helps children to participate
energetically and to a great extent in their learning process and reflect on how they acquired
knowledge, and (b) it assists teachers, parents and children become aware of their potential or
weaknesses in the context of kindergarten setting. Similar findings are also presented and
confirmed by the research of Meisels et al. (2010), as parents’ ratings indicated the portfolio as an
important assessment tool with benefits for everyone who is involved in the evaluation process.
Besides, many research studies agree with our finding regarding the meaningful role of using
portfolios as an alternative method with preschool children for various pedagogical purposes
(Engel, 1993; Gilkerson & Hanson, 2000; Peters, Hartley, Rogers, Smith, & Carr, 2009;
Rekalidou, Zantali, & Sofianidou, 2010; Chen & Cheng, 2011; Alacam & Olgan, 2015).

Also, most of the respondents pointed out the importance of children’s developmental
checklists and kindergarten teachers’ summary reports. More specifically, parents concede that
both assessment tools that is children’s developmental checklists and teachers’ summary reports,
helped them comprehend the way children think and develop in the kindergarten context. As
findings show, nearly 66.7% of parents stated that the WSS tools (except portfolio) are helpful in
many ways, considering that: (a) they provide valuable feedback pertaining to the learning process,
the level of knowledge, skills or attitudes, potential and possible weaknesses of each child
individually in every term and in accordance with the principles and objectives of the kindergarten
curriculum, (b) they enlighten possible behavioral problems or learning difficulties of each child,
and (c) they give more straightforward information about the kindergarten daily program in general
and its cognitive learning areas in particular.
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In conclusion, the impact of the implementation of children’s developmental checklists and
kindergarten teachers’ summary reports seems very clear in parents’ views. These results are
consistent with the findings of relevant surveys that were conducted in the relevant literature
(Diffily, 1994; Hannon, 1997; Meisels et al., 2010). It is worth mentioning that the parents paid
plenty of attention to those two assessment tools as most of them commented positively on the
detailed information they gathered. Parents thought that the new assessment system was especially
important to them when it was presented thoroughly in the first term and acknowledged its value,
considering it as an appropriate and a valid assessment tool for their children. In the Greek
kindergarten, parents are used to informal briefing by kindergarten teachers or parent-teacher
group meetings overviewing children’s portfolios.

With regard to the advantages of the WSS implementation in the kindergarten, there is a
variety of positive opinions in parents’ written responses and remarks. The parents observed many
benefits in the use of WSS in the kindergarten. The integrated recording of child’s progress and
development, according to Greek kindergarten curriculum, is recorded as the most common
positive advantage. Many individual responses from parents consider the WSS essential in the
kindergarten for the following reasons: (a) it involves children in a continuous procedure of
development and enhancement of learning process, being at the same time a pedagogical
documentation of their learning experiences, (b) it provides a holistic understanding of children’s
potential, weaknesses and knowledge level and is a diagnostic means of possible learning-
behavioral problems, (c) it gives plenty sources of information to parents, and (d) it supports
children’s self-assessment and encourages them to highlight their needs, interests and efforts in
kindergarten everyday activities.

The majority of these positive opinions of parents are justified because children made
progress that was noticed through the school year by them as kindergarten teachers used portfolio
assessment in the specific kindergarten in the last school year as an alternative method of
evaluation. The same findings are presented by the study of Meisels et al. (2010), in which a large
percentage of parents (80%) gave high ratings to the use of WSS as well, confirming the benefits
for their children.

In order to fully explore parents’ views on the drawbacks of the WSS use in kindergarten,
responses from four parents indicated that it is a time-consuming process for the kindergarten
teacher to collect, analyze and interpret the related data concerning the assessment of each child.
Parents strongly realize that collecting the necessary amount of evidence for early learning of
children’s progress takes a lot of time and is a difficult task for many kindergarten teachers. This
result is supported by several studies which identified children’s assessment as a complex issue
for teachers because they have to provide a valuable profile and document the progress of students
investing a lot of time in this significant pedagogical procedure (Appl, 2000; Epstein et al., 2004).

The results also showed that WSS cannot be implemented in kindergarten as an autonomous
and an independent assessment tool unless kindergarten teachers organize briefings with parents
simultaneously. The implementation of the WSS helps families understand: (a) what assessment
is, (b) what the goal of child’s assessment is, (¢) what kind of alternative assessment methods are
used in kindergarten, and (d) what the assessment information means to their child’s learning
progress and development (Brink, 2002). It is necessary that the portfolio, the developmental
checklists and the kindergarten teachers’ summary reports - the three main interrelated elements -
to function as a whole. Otherwise, the WSS assessment tool cannot be realized to its full extent
(Dichtelmiller et al., 2001). Parents need not only an extensive understanding of children’s
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learning development but also comprehensive knowledge of assessment tools which are
appropriate for their children. Thus, this finding confirms other research findings that
communication and briefing among educators and parents can be beneficial (Culbertson &
Jalongo, 1999; Billman et al., 2005; Murray et al., 2008).

The concept of parental engagement in child’s assessment and its role in the overall
assessment approach was indicated positively by the respondents. Analyzing the term “parental
engagement” in the present study and according to the ratings of the sample, it includes: (a)
comprehension of children’s learning development, (b) communication with kindergarten
teachers, (c) gathering home-based information about children’s progress, and (d) collaboration
between teachers-parents, which can sort out problems. Similar findings are also presented by
Atkinson (2003), Grisham-Brown et al. (2006), and Birbili and Tzioga (2014).

Not surprisingly, parents also describe children’s assessment implemented by kindergarten
teachers as adequately comprehensive and carefully organized. Therefore, it is not necessary for
them to get involved. Parents seemed to be comfortable and satisfied to a great extent with
teacher’s judgment on child’s learning as they became more aware of the children’s skills and
abilities through the assessment procedure. The same findings are presented in research studies
conducted by Meisels et al. (2001) and Shumow (2001). In contrast, slightly less than a third of
parents (11.2%) stated that they do not consider their involvement in children’s assessment
substantial because either they lack adequate knowledge to assess children or they cannot be
objective judging their children. In this way, parents affirmed that they have confidence in the
kindergarten teacher’s role as an assessor. Ultimately, the parental reactions to children’s
assessment do not vary due to demographics as the findings did not show any positive correlation
between them.

5. CONCLUSION

Fostering the use of authentic assessment in preschool education is a demanding and at the
same time an essential process beneficial for everyone who is involved in this meaningful
procedure. What is clear is that all three involved parts namely the child, the teachers and the
parents should interact as a useful model and as an integral part of the educational process in early
childhood education. This research paper pointed out the views of parents regarding the
significance of the child’s assessment and the impact of the implementation of the Work Sampling
System in a Greek kindergarten.

In this research, the parents considered the implementation of child’s assessment useful for
everyone who is involved in children’s learning and development. The parents seem supportive
and satisfied with the forms and functions of the assessment procedure, as they value the children’s
outcomes throughout the school year. Authentic assessment in kindergarten is equally important
as the parents get useful information about children’s performance and progress.

The clear message is that assessment in preschool education generally and the
implementation of authentic assessment tools more specifically, such as WSS, may well be
substantial. The greatest value in authentic assessment lies in children, teachers and parents making
use of partnerships to enhance the educational process. Engaging in this type of assessment
environment, children, teachers and parents collaborate in an ongoing process that will lead to a
greater student learning and personal development.
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5.1. Limitations and Future Directions

Although this research has reached its aims and yielded some findings, there were some
unavoidable limitations. The main limitation of this study is the use of a small number of
participants as it does not allow the generalization of the research results and findings. The small
population size of the kindergarten and the parental availability, as the whole of them are
employees, directed the researchers to implement quantitative research methodology. The
implementation of qualitative methods, such as semi-structured group and individual interviews
with parents, or a mixed methods research could provide an in-depth analysis and invaluable
information of the parental perceptions upon the children’s assessment in preschool education.
Nevertheless, the present study aims to point out the significance of young children’s evaluation
in preschool education in general and the parental views in this procedure in particular. Future
research and further studies are needed to understand the possible existing gap between parents’
beliefs and viewpoints regarding children’s authentic assessment in kindergartens. A larger sample
would allow for more analyses to determine parents’ ratings concerning this particular issue. The
views of parents should serve as a starting point for new changes and innovations in assessment
of young children in preschool education.
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Supplementary

Parents’ perceptions towards the role and the function of the child's authentic assessment in
preschool education and the impact of the application of alternative forms of assessment such
as the Work Sampling System implementation

Parents’ questionnaire

PART |
1.1 Please tick [V] the appropriate box:

1. Gender: "1 Male 1 Female
2. Age: (119-22 [123-33 (13444 [145-55
3. Employment status: 71 Civil servant [ Private employee

1 Self-employed [ Unemployed [1Else

4. Highest educational level: [ Primary Education [ Compulsory Secondary Education

1 Post-Compulsory Secondary Education
1 University education/Technical Educational Institute

1 Master’s degree [1 Doctorate degree

5. Household composition: (01 102 003 14 105 [0>5

6. Marital status: [J Never married [J Married [ Divorced [ Widowed

] Cohabitation agreement [ Separated
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PART Il

2.1 The implementation of children’s assessment in preschool education.

In this section, indicate the degree to which you agree the statement is important for you.
Rate each statement by circling a number between 1 and 5 where the numbers mean the
following:

1=not at all, 2= a little, 3= enough, 4= a lot and 5= very much

The implementation of children’s

assessment in preschool education NOTAT |ALITTLE | ENOUGH | ALOT | VERY

ALL MUCH

1. Assessment helps the kindergarten 1 2 3 4 5
teacher to understand the level of
knowledge and skills conquered by
children.

2. Assessment in kindergarten helps 1 2 3 4 5
the teacher make instructional
design decisions.

3. Assessment enables the 1 2 3 4 5
kindergarten teacher to assess the
performance and the progress of
young children.

4. Assessment in kindergarten assists 1 2 3 4 5
to record the children’s learning
development during the school year.

5. Assessment in kindergarten 1 2 3 4 5
facilitates the actual learning of
young children.

6. Assessment aids the teacher to 1 2 3 4 5
identify children with learning
difficulties or behavioral problems.

7. Assessment in kindergarten 1 2 3 4 5
facilitates briefing of the family.
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PART III

3.1 The methods and the techniques of children’s authentic assessment using the Work
Sampling System.

3.1.1 Portfolio assessment

In this section, indicate the degree to which you agree the statement is true for you. Rate
each statement by circling a number between 1 and 5 where the numbers mean the
following:

1= minimum and 5= maximum

Minimum Maximum

Portfolio assessment

1. Helps the children to be involved actively in
daily kindergarten learning procedures.

2. Helps the children to self-assessment procedure 1 2 3 4
and observe their progress.

3. Helps the children to rethink and reflect on how 1 2 3 4
they did their work or how they acquired
knowledge.

4. Helps the children to develop feelings of 1 2 3 4
autonomy, self-esteem, individual choices and
pride.

5. Urges the children to express their personal 1 2 3 4
interests, needs and abilities.

6. Helps the children, the kindergarten teachersang 1 2 3 4
the parents to assess potential and possible
weaknesses.
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3.1.2 Children’s developmental checklists and kindergarten teachers’ summary reports.

In this section, indicate the degree to which you agree the statement is true for you
concerning the importance of the children’s developmental checklists and kindergarten
teachers’ summary reports. Rate each statement by circling a number between 1 and 5
where the numbers mean the following:

1= minimum and 5= maximum

Minimum Maximum
1 2 3 4 5

Children’s developmental checklists
and kindergarten teachers’ summary
reports help parents to understand

1. The way children think and 1 2 3 4 5
develop.

2. The learning process of each child 1 2 3 4 5
individually in every period of the
school year.

3. Children’s potential and possible 1 2 3 4 5
weaknesses.

4. Children’s progress in accordance 1 2 3 4 5

with the principles and objectives
of the kindergarten curriculum.

5. The level of knowledge, skills or 1 2 3 4 5
attitudes children have acquired.

6. The potential behavioral problems 1 2 3 4 5
or learning difficulties of each
child.

7. The kindergarten daily program 1 2 3 4 5

and the cognitive learning areas.




Pekis & Gourgiotou

3.2 An overall evaluation of Work Sampling System as an assessment tool for children.

3.2.1 Please mention two benefits and two drawbacks of the WSS application in
kindergarten this school year.

Benefits
| TR
e
Drawbacks
| T
e

3.2.2 Do you think that parents should be engaged in the assessment process of their
children? If yes, how? If not, why?

3.2.3 If you have additional opinion or remark concerning the process of kindergarten
assessment that has not been reported, please mention:

Thank you very much for your participation and cooperation.
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Abstract Article Info
School educational resources are key when studying school improvement due to Received
their influence on learning outcomes. Because of this, careful attention should be February 15, 2017
given to the way educational resources are operationalized and measured. Using Revised
the 2006 PISA American sample containing 166 schools, this study aims to May 27, 2017
validate the 13-item PISA School Educational Resource Scale with Rasch analysis. Accepted
Winsteps software was used in the analysis and results were used to evaluate how June 01, 2017
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quality of the scale, the majority of items perform consistently with the model. PISA
However, for schools above the average educational resource threshold, it appears Rasch rating scale model,

there is a need for more items to discriminate the situation.

1. INTRODUCTION

According to Hanushek (1997), school educational resource was operationalized as the
combination of the real resources of the classroom (e.g. teacher education, teacher experience, and
teacher-pupil ratios), financial aggregates of resources (e.g. expenditure per student and teacher
salary), and estimates of other resources in school (e.g. specific teacher characteristics,
administrative inputs, and facilities). School educational resource plays a critical role in attaining
educational objectives and create equal opportunities for students (Savasci & Tomul, 2013). With
the Every Student Succeeds Act (ESSA), the federal government has become more deeply
involved in seeking to improve student achievement. With the emphasis on the development of
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student achievement, educational leaders and policymakers should make effective decisions on
allocating school educational resource to help school meet student learning objective. To make
these decisions, educational leaders and policymakers need reliable evidence of the effects of
specific educational resources on student achievement (Sala, 2014).

This study applied the Rasch rating scale model to assess the quality of the School
Educational Resource Scale, an instrument used to evaluate school educational resources in
Program for International Student Assessment (PISA) 2006. Specifically, the aim of the study is
to provide an overall assessment of the psychometric properties of this instrument. Findings may
lead to a more accurate measure of school educational resources.

1.1. School Effectiveness Research

Studies of school educational resources have been embedded in school effectiveness
research (Murnane, 1981; Schneider, 1985; Ma, 2001; Konstantopoulos, 2006; Stanco, 2012).

An effective school has been defined in different ways (Johnson, 2008). For example,
Lezotte (2001) claimed that an effective school should provide “(1) instructional leadership, (2)
clear vision and mission, (3) safe and orderly environment, (4) high expectations for student’s
achievement, (5) continuous assessment of student achievement, (6) opportunity and time on task
and (7) positive home-school relations” (p.4). Some researchers have focused on academic
achievement of the students (e.g., MacNeil, Prater, & Busch, 2009; Koth, Bradshaw, & Leaf,
2008), while other researchers concentrated on differences in attitudes and behavior of the students
(e.g., Elliot, Cornell, Gregory, & Fan, 2010; Way, Reddy, & Rhodes, 2007).

The following effective school definition was adopted by the Organization for Economic
Cooperation and Development ([OECD], 1994) with a global approach: “An effective school
promotes the progress of its students in a broad range of intellectual, social, and emotional
outcomes, while considering socio-economic status, family background and prior learning” (p.1).

School effectiveness studies covered three generations over the past 50 years (Fan, 2013).
The first generation of school effectiveness research started about 50 years ago with the publication
of Coleman and his colleagues’ (1966) research on the quality of schooling in the United States.
This study, known as The Coleman Report, has been regarded as the first large-scale study of
school effectiveness and considered as the major impetus for development of research in this field
(Reynolds, Creemers, Stringfield, Teddlie, & Schaffer, 2002). In this study, the results of
standardized test of ability and achievement for a total of 645,000 students from more than 4,000
schools were collected and analyzed to explore whether the schools had a measurable impact on
student achievement. Coleman et al. concluded that schools have relatively little impact on student
achievement compared to the socioeconomic background and started an ongoing debate.

A group of noteworthy school effectiveness studies in the mid-1980s, including the School
Matters in London (Mortimore, Sammons, Stoll, Lewis, & Ecob, 1988) and Louisiana School
Effectiveness Study (LSES) (Teddlie & Stringfield, 1993), were considered the second generation
of school effectiveness studies. In the study of School Matters, Mortimore et al. (1988) aimed to
examine the size of school effect, differentiate school effectiveness, and identify factors to develop
school effectiveness. Two thousand children, randomly selected from 50 primary schools
participated in this study over the course of four years. The LSES was a longitudinal study
conducted from 1980 to 1992, utilized both quantitative and qualitative methods (Teddlie et al.
1993) in the United States. This was a longitudinal study from 1980 to 1992 which utilized both
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guantitative and qualitative methods to analyze data at the school and classroom levels. Several
factors to promote effectiveness of middle school with low SES were discovered and discussed,
including the enhancement of educational expectations; principal leadership style; usage of
external reward structures; the emphasis on school curriculum; parental involvement; and the
experience level of teachers.

In the third decade, the school effectiveness research shifted toward a globalization in the
field (Teddlie & Reynolds, 2000). The majority of school effectiveness studies have been
conducted in the western countries such as the United States, the United Kingdom, the
Netherlands, Australia and Canada. As Teddlie (2004) called attention to and is still the case today,
it is necessary to also study under-represented areas of the world to enrich the knowledge base of
this field and to make comparisons with the existing research.

1.2. School Educational Resources

Many studies have researched the question of whether the level, or amount, of school
educational resources influenced student outcomes of learning. Unfortunately, it has proven
difficult to determine the relationship between school educational resources and student
achievement outcomes (Sala, 2014). According to Hanushek (1997), evidence was not found to
support a strong or consistent relation between school educational resources and student
achievement. This finding has received considerable attention and acceptance by individuals in the
academic, legal, and public policy arenas. Others have challenged this position and results from
other studies provide counter evidence. Knoeppel, Verstegen, and Rinehart (2007) found that
average school wealth has positive effects on student achievement. Moreover, Jacob and Ludwig
(2008) showed that increased funding used in early childhood education, class size reduction, and
salary lead to improved student outcomes. Vandiver (2011) indicated that quality and educational
adequacy of educational facilities were statistically significantly correlated with student
performance.

According to the Organisation for Economic Co-operation and Development (2010),
effective school systems require the right combination of qualified personnel, adequate educational
resources, facilities, and motivated students ready to learn; in addition, factors including class and
school size, the quality of teaching materials, perceived staff shortages, and teacher quality are
frequently associated with student performance. Most noticeably, school educational resources are
the most important set of mediators through which the socio-economic background of students and
schools affects performance.

The mixed findings on the effectiveness of school educational resource on academic
achievement may partly due to instruments with an inadequate quality. Thus, it is necessary to
develop a more reliable and valid instrument to measure school educational resources. The Rasch
model, as a powerful approach to investigate psychometric properties, was conducted in this study.
The following section will provide a brief introduction of Rasch model.

1.3. Rasch Model

According to Wright and Linacre (1989), the arithmetical property of interval scales is
fundamental to any meaningful measurement. Traditional analytical techniques usually anchor on
True Score Theory, and the raw data are not interval data. Thus, the data only indicate ordering
without any proportional meaning (Yan & Mok, 2012). According to Waugh and Chapman (2005),
one cannot make valid inferences from the measures that are initially set up for True Score Theory.
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The aforementioned issue can be overcome by analyzing the data via the Rasch model. The
Rasch model, introduced by Georg Rasch (1960), can generate a comprehensive picture of the
association between observed item responses on a scale and persons’ levels on a latent variable.
The Rasch model is the simplest of the Item Response Theory (IRT) models, having a single
parameter for the person or entity and a single parameter corresponding to each category of an
item. An application of the Rasch model is appropriate any time a researcher wishes to use the
total score on an assessment or questionnaire to make inferences about an individual’s ability or
level of a latent trait inherent in that individual (Bond & Fox, 2001).

Since the Rasch model arises from the requirement that comparisons among person and
items are invariant across samples, it is appropriate when the total score on a test or questionnaire
is used to make inferences. Although Classical Test Theory (CTT) also uses the total score to
characterize each person, the total score is used as the relevant statistics without paying enough
attention on the anomalies in the items or persons answering them. These anomalies can be
explained by the Rasch model which can provide a more informative score. The objective of Rasch
measurement is similar with the construction of a ruler, establishing the correct measure (Andrich
& Luo, 2003).

The Rasch model is a methodological tool that can be used to analyze data, especially when
dealing with latent traits such as attitudes or perceptions. It allows observations of respondents and
items to be connected in a way that indicates the occurrence of a certain response as probability
rather than certainty and maintains order in that the probability of providing a certain response
defines an order of respondents and items. In other words, a person endorsing an extreme
statement, or answering a difficult item, should also endorse all less extreme statements, or answer
correctly the less difficult items (Wright & Masters, 1982). A rating scale is a set of categories
designed to elicit information about a quantitative or a qualitative attribute. In the social sciences,
a common example is the use of a Likert scale in which a person selects the number which they
consider to reflect the perceived quality of a product (Andrich, 1978). In the current study, the
rating scale model was used, as it is appropriate for the analysis of survey data. The formula is:

ln(%) = Bn— Di—Fj 1

In Equation 1, Pnij = the probability that person n encountering item i is observed in category j,
Bn = the “ability” measure of person n, Di = the “difficulty” measure of item i, (the point where
the highest and lowest categories of the item are equally probable), Fj = the “calibration” measure
of category j relative to category j-1 (Rasch-Andrich threshold located at the point of equal
probability of categories j—1 and j); and no constraints are placed on the possible values of Fj.
Winsteps measurement software was used to perform the Rasch analysis (Linacre, 2009).

2. METHOD

2.1. Data Source

The primary database used in this research is constructed from the Program for International
Student Assessment (PISA) conducted in 2006. According to Organization for Economic Co-
operation and Development (OECD) (2001), PISA is the most comprehensive and rigorous
international assessment on 15-year-old student performance in reading, science, and mathematics.
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Every three years, data is collected on the student, family and institutional factors that is used to
analyze differences in performance. PISA examines how well students are prepared to meet the
challenges of the future and how well students are prepared for life in a larger context, rather than
how well they master particular curricula. In 2006, PISA included information on nearly 400,000
students from 57 countries. The database included student performance in reading, science, and
mathematics. In addition, data from the parents and school principals of participating schools were
also included.

The data for this study is derived from the United States sample in the 2006 PISA study
conducted by OECD. Data were downloaded from the OECD website. SPSS 22.0 program was
used to manage and clean the data. The sample contains 166 persons (high school principals).
Eleven persons who failed to complete this survey were excluded from the Rasch analysis.
Therefore, there were 155 persons measured on the 13 items for this study.

2.2. Instrument

The entire set of items used in this scale is derived from the school questionnaire of PISA
2006. The index of school educational resource aims to measure principals’ perceptions of
potential factors hindering instruction at schools through the 13-item scale (e.qg., a lack of qualified
science teachers; shortage or inadequacy of science laboratory equipment; shortage or inadequacy
of computer software for instruction; Shortage or inadequacy of audio-visual resources). A four
point Likert-type scale was used (not at all =1, very little = 2, to some extent = 3, a lot = 4). As all
items were inverted for scaling, higher values on this index indicate more school educational
resources. The detailed items can be found in Table 1.

Table 1. Items of School Educational Resource Assessment

Question Items Responses

Is your school’s capacity 1. A lack of qualified science teachers 1- Notat all
to provide instruction 2. A lack of qualified mathematics teachers 2 - Very little
hindered by any of the 3. A lack of qualified (test language) teachers 3 - To some extent
following? 4. A lack of teachers of other subjects 4-Alot

5. A lack of laboratory technicians

6. A lack of other support personnel

7. Shortage or inadequacy of science laboratory

equipment
8. Shortage or inadequacy of instructional materials

9. Shortage or inadequacy of computers for
instruction

10. Lack or inadequacy of Internet connectivity

11. Shortage or inadequacy of computer software for
instruction

12. Shortage or inadequacy of library materials

13. Shortage or inadequacy of audio-visual resources
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3. RESULTS

Dimensionality Analysis: The Rasch principal components analysis of residuals was carried
out to assess the dimensionality of the constructed scale. The eigenvalue of the first contrast was
3.3, indicating it has the strength of about three items (3.3 rounded to 3, out of 13). It is larger than
the strength of two items (an eigenvalue of 2), the smallest amount that could be considered a
dimension. Meanwhile, the eigenvalue of second contrast is 1.8. Thus the assumption of
unidimensionality holds, and is not violated, in this study.

Reliability and Separation: Both reliability and separation statistics can be considered at
the person and item level. Person reliability is analogous to Cronbach’s alpha reliability in True
Score Theory while item reliability has no traditional equivalent. Low values for item reliability
indicate a narrow range of item measures, or a small sample. Person separation is used to classify
people, and item separation is used to verify the item hierarchy (Linacre, 2009). The reliability and
separation statistics can be found in Table 2. Person reliability was computed to be 0.76, and item
reliability was 0.90. Person separation was 1.76, and item separation was 3.07.

Table 2. Model Fit Statistics

Measure Infit Outfit
ZSTD ZSTD

Principals (Reliability=.76; Real RMSE=.70)
M 42.20 -10 .00
SD 6.60 1.30 1.30
Items (Reliability= .90; Real RMSE=.13)
M 502.80 -10 -.10
SD 27.70 1.90 1.60

Model Fit Statistics: ZSTD is a t-test of the hypothesis "Do the data fit the model
(perfectly)?" They are reported as z-scores. Besides, they show the improbability of the data, if the
data actually fits the model. Zero are their expected values. Less than 0 indicates too predictable.
More than 0 indicates lack of predictability. Generally, if the ZSTD were within the range of -1.9
to 1.9, the instrument indicates a reasonable predictability (Linacre, 2002). Table 2 showed that
both the infit and outfit ZSTD could meet this requirement.

Item Infit and Outfit: There are two types of item fit statistics in the Rasch analysis. ltem
outfit statistics are influenced by unexpected responses to items, for example, when a person of
low ability gets a very difficult item correct. Infit statistics are influenced by an unexpected pattern
of responses near a person’s ability estimate, for example, when a person gets the item near the
person’s ability estimate incorrect.

Table 3 shows the item misfit statistics, which reveals several misfitting items. For instance,
Item 2 (A lack of qualified mathematics teachers) has the maximum infit indices (ZSTD = 3.50),
which exceed the upper bound of criteria range of infit ZSTD (3.50 > 2), and Item 11 (Shortage of
inadequacy of computer software for instruction) has the minimum infit indices (ZSTD = -3.20),
which exceed the lower bound of criteria range of infit ZSTD (-3.2 < -2). In addition, Item 11 also
has the minimum outfit indices (ZSTD = -2.60) that exceed the lower bound of criteria range of
outfit ZSTD (-2.60 < -2) (see Table 3).
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Table 3. Item Statistics

Items Measure Infit Outfit
ZSTD ZSTD
2 .23 3.50 2.80
1 .07 2.20 1.60
5 A2 1.90 1.70
3 .94 .70 .90
6 -.18 1.00 1.30
9 -.50 .90 1.00
7 -.78 -.40 -.20
4 A7 -.50 -.040
10 44 -1.10 -1.10
13 -.23 -1.80 -1.80
12 -14 -1.90 -1.70
8 A2 -2.40 -2.20
11 -.29 -3.20 -2.60

Figure 1. Item-person map for school resource items
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Item and Person Map: Figure 1 shows the item-person map, which provides distribution for
both item difficulty and person ability estimates on a single line of logit scale to facilitate the
graphical representation of the relationships. This map displays the person measure and item
measure on the same scale. The ability estimates are shown on the left side and the item difficulty
locations are shown on the right. Person ability and item difficulty increase as one moves towards
the top of the figure (Linacre, 2009). Overall, this map shows that the majority of person ability
distribution falls outside of the range of the item difficulty distribution. Persons’ ability scoring
around 0 logits are found to be well measured by the items, and all item difficulty estimates are
clustered around O logits. However, the ability distribution is higher overall than the difficulty
distribution, which indicates that persons with higher ability are not accurately, or maybe fully,
measured by the items.

4. DISCUSSION

The item separation and reliability statistics showed that the person sample is large enough
to confirm the item difficulty hierarchy (construct validity) of the instrument. However, low person
separation (less than 2) and person reliability (less than 0.8) implied that the instrument may not
be sensitive enough to distinguish between high and low performers. Adding more items could be
a solution to the issue. Meanwhile, the analysis of misfit reveals some potentially misfitting items
on the school educational resource scale, suggesting revision may be needed. The item-person map
reveals that persons with higher ability are not accurately measured by the items.

The central focus of school effectiveness research concerns the idea that "schools matter,
that schools do have major effects upon children's development and that, to put it simply, schools
do make a difference” (Reynolds & Creemers, 1990, p. I). Moreover, as mentioned earlier, many
studies have examined the question of whether the level, or amount, of school educational
resources influences the level, or outcomes, of student learning. Some studies indicate that school
educational resources of do not have an effect on academic achievement of students (Hanushek,
1997; Hanushek & Luque, 2003). On the other hand, some studies say the exact opposite (Card &
Krueger, 1996; Greenwald et al., 1996). This debate leads to researchers seeking instruments to
measure school educational resources. With so many instruments, some of them may not be high
quality measures, illustrating poor quality in terms of the reliability and validity. Instruments with
low reliability may produce different results under comparable, consistent conditions. Validity can
help determine what types of assessments to use and make sure whether a method can truly
measure the idea or construct in question. Because of this, careful attention should be given to the
way educational resource is operationalized and measured and developing a more reliable and
valid instrument to measure school educational resources may be the most important part of
conducting a high quality research study in this area.

Above all, using a powerful technique to evaluate the psychometric properties of an
instrument is important. The current study evaluated how well the instrument measured the
construct of school educational resources by analyzing the constructed scale. A good Likert-type
scale is grounded in sufficient items with a varying degrees of difficulty to evaluate a range of
abilities held by the persons. Utilizing the Rasch model to analyze survey research data will result
in more sound measures and more meaningful results (Bond et al., 2001). For example, the Rasch
model produces estimates of the latent trait displayed by each subject (“person measure”) and the
trait to respond in a certain way to each item (“item measure”). The Rasch model also provides
item fit statistics that indicate whether the individual item is contributing to the measurement of
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the latent trait (Bond et al., 2001). Furthermore, the Rasch model software (e.g., Winsteps) can
provide indices and visual displays that help examine whether items and persons spread
sufficiently along the continuum of the measure (Linacre, 2009). This enables survey researchers
to visualize if and where additional items are necessary to cover the entire dimension of the
construct. Above all, researchers and practitioners in testing and measurement should be aware of
the advantages of using Rasch analysis.

5. CONCLUSIONS

In the current study, the Rasch analysis’ results provide a more detailed and comprehensive
display of how school principals perceive potential factors hindering instruction at their schools.
These results could be disseminated to provide PISA administrators with useful information to
make more informed decisions regarding survey administration methods and the interpretation and
comparability of the impending results. By using the same framework, the Rasch analysis can be
used to examine other school context and climate variables (e.g., teacher effectiveness, classroom
practice, and principal leadership) in the school effectiveness research, large-scale assessment, and
international comparative studies.

The results of this study, which employed the Rasch measurement model to analyze the PISA
2006 data, give an overall indication of good fit to the model. There were two major weaknesses
of the instrument brought to light through this analysis. On the one hand, the item-person map and
the statistics of person separation and reliability indicate that there are not enough items to
discriminate the situation of school educational resources for schools that are above the average.
Even so, this might not matter, as those above average might have reached a successful plateau.
On the other hand, some misfitting items were discovered by the analysis of misfit, and they are
suggested to be revised in the future research.

The alignment between accountability policies and school finance policies to better serve
student learning goals has been emphasized by educational researchers (Superfine, 2009). Findings
of this study can contribute to the future research on the effects of school educational resources on
student academic achievement. To this end, educational policymakers will have reliable evidence
of school educational resources to inform resource allocation practices to meet the demands of
educational adequacy.
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