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Exploring Teachers’ Assessment Practices and Skills

Bouchaib Benzehaf!

Chouaib Doukkali University, El Jadida, Morocco

Abstract Article Info
Received

The need for increased use of test results to improve educational outcomes is urgent;

yet, there is little understanding in the research literature of practitioners’ knowledge 14 July 2016
and skills in interpreting and using educational data (test results) to enhance classroom Revised:
instruction and student learning. This study aims to survey 40 high school teachers 08 August 2016
who work in El Jadida region, distributed between males and females, of different

. - - - : Accepted
years of experience, with the purpose of learning about their assessment practices, and 20 September 2016
identifying the barriers that prevent thoughtful applications of formative assessment in
classrooms. A questionnaire and an interview were used as a data collection technique. Keywords:
The findings point to use of a varied number of assessment strategies ranging from Formative assessment,
homework assignments to in-class written tests but mainly for summative purposes. In assessment literacy,
light of the results, the study ends with implications for teachers and policy makers. descriptive feedback

1. INTRODUCTION

Within the context of reforming the Moroccan educational system, several attempts have
been made to boost educational standards, the latest of which is the implementation of the
standards-based approach to foreign language teaching. This approach places several
obligations on practitioners ranging from identifying students’ needs and meeting them through
monitoring students’ learning to differentiating instruction. However, concrete corresponding
changes in assessment practices have been lacking. Undoubtedly, teachers who have been
focused merely on the assignment of grades in assessment have neglected an important
component of the teaching/learning process. An important function of classroom assessment is
promoting students’ learning, and raising their motivation levels. This type of assessment is
termed “formative assessment”.

As its name delineates, formative assessment means that we assess students as part of
forming their competences and skills and helping them continue to develop these competences
(Brown, 2003). It is used to support and inform learning, build self-confidence, and capacity for
success (Stiggins, 2001). It is assessment for learning rather than of learning, and it is becoming
increasingly the focus of research (Black & William, 1998; Crooks, 1988; Sadler, 1989; Stiggins,

1Corresponding Author Phone:: +21262784923 Email: bbenz841@gmail.com
2148-7456 /© 2017 DOI:10.21449/ijate.254581
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2001). On the other hand, summative assessment refers to the assessment of learning,
summarizing the development of learners at a particular time. It performs the function of
measuring and quantifying the competence or the skill that the student has attained, (Stiggins,
2001).

2. LITERATURE REVIEW

Fleming and Chambers (1983) conducted a survey of teachers’ written classroom
assessments and came to the conclusion that teachers’ test items were of low quality according to
principles of good item writing. Specifically, what characterized these items were ambiguity as
well as an inclination to rely primarily on recall rather than on higher-order thinking skills. Over
all, teachers were found to be deficient in devising quality tests, a finding that testifies to
teachers’ low assessment literacy levels.

In a similar vein, Marso and Pigge (cited in Wise, 1993) conducted a study which consisted
of a direct analysis of teachers’ self-constructed tests. They found out that these classroom tests
revealed frequent violations of common question writing guidelines. The study consisted also of
ratings by classroom teachers, principals and supervisors of classroom teachers that identified
needs for a variety of testing competencies. Teachers expressed a high need for competencies
including the use of test results for instructional purposes. Over all, they reported they needed
training in the following: grading and scoring activities, identifying pupil strengths and
weaknesses, and training in test validity-related competencies including matching questions with
objectives, writing questions that trigger the use of higher order thinking skills, and measuring
true progress of pupils.

In the same line, Plake (1993) conducted a study on teachers’ capacity to develop
assessment methods appropriate for instructional decisions, scoring, interpreting and
communicating results to students, and exploiting results for further learning and right decisions
concerning instruction. Results pointed to a weakness on the part of teachers particularly in
communicating results to students. The majority (85%) also reported an interest in developing
skills in assessment. Similarly, Mertler (2004) compared assessment literacy levels of pre-service
teachers and in-service teachers. Overall, results were quite parallel to those reached by Plake
(1993) with some quite insignificant differences. Respondents performed quite well in
administering, scoring and interpreting test scores. Yet in this study, the lowest scores were on
developing valid grading procedures in addition to communicating test results.

Black and Wiliam (1998) reviewed more than 250 articles related to formative assessment.
They stated that the studies “show conclusively that formative assessment does improve
learning,” and that the gains in student achievement are “amongst the largest ever reported”
(Black & Wiliam, 1998, p. 61). However, the study pointed to a difficulty on the part of teachers
to effectively incorporate formative assessment into their teaching practices. To repair the
damage, Black and Wiliam (1998) have suggested that a number of practices may lead to more
successful implementation of formative assessment. It is noteworthy that these suggestions are
shared by other researchers. First, it is suggested that clear learning targets and criteria upon
which performance will be judged are made clear to students (Black & Wiliam, 1998; Schunk,
2003). Second, teachers are advised to administer effective feedback on student performance
(Black &Wiliam, 1998; Crooks, 1998). Third, students should be involved in the process of
formative assessment so that they can develop meta-cognitive skills (Black &Wiliam, 1998;



International Journal of Assessment Tools in Education: Vol. 4, Issue 1, (2017) pp. 1-18
] (T 00

Sadler, 1989; Schunk, 2003). Last but not least, results should be timely available to students so
as not to miss out on their instructional role and transformative potential (Popham, 2004).

Vaden-Goad (2009) conducted an experimental study in which he compared formative and
summative assessment. He found out that the amount of information and motivation levels
increased as a corollary of changing the function of assessment from summative to formative.
However, continuous assessment in itself is not sufficient to serve the purpose of scaffolding
learning because there are conditions that need to be present so that assessment can be formative;
notable among these conditions is timely feedback to students. Consequently, teachers need to
receive training in administering formative assessment, an important component of which is
giving effective, appropriate and timely feedback. Another study bearing on elementary
teachers’ knowledge and self-efficacy for measurement concepts reported that practicing
teachers were relatively skilled at classifying assessment types and interpreting student scores
(French & Gotch, 2011). Conversely, results of items assessing teachers’ ability to act on
standardized scores by using them to make appropriate instructional decisions indicated a
weakness in this skill.

Yamtima and Wongwanichb (2014) investigated the levels of classroom assessment
literacy of primary school teachers. Nineteen primary school teachers at Wat Phai Rong Wua
School completed a classroom assessment literacy questionnaire and 8 teachers participated in a
focus group discussion. The findings showed that most of the participants had scores for
classroom assessment literacy at the poor level. In light of this finding, the researchers suggested
a developmental approach for improving the classroom assessment literacy of primary school
teachers which emphasized cooperative learning and teamwork.

Babaii and Damankesh (2015) investigated the effect of high school final examinations on
students’ test-taking and test-preparation strategy use. The findings revealed that the
examinations influenced the students into employing strategies which exerted a negative
influence on their learning as they directed them toward a measurement-driven approach to
learning rather than to an approach focused on improvement of learning.

The literature on feedback also establishes that while feedback is of paramount importance
if given in the form of comments, it fails to deliver on this potential if paired with marks or
grades because students tend to overlook comments and content themselves with marks or grades
(Butler, 1988). The comment, descriptive though it may be intended by the teacher, will be
interpreted as an explanation of the grade. Hence, descriptive comments will only be read as
descriptive if they are not accompanied by a grade. In turn, Sadler (1989) stated that empirical
evidence demonstrated that feedback can yield positive effects only if intentionally oriented
towards improvement of learning. This finding was corroborated by subsequent studies
conducted on feedback.

Black and Wiliam (1998) also concluded that when feedback was of high quality, it
improved students’ work, thus contributing to an increase in standards. In his turn, Hattie (1999)
conducted an extensive synthesis of a wide range of educational research and concluded that
feedback was the most powerful factor that could enhance achievement. Along the same lines,
Higgins et al. (2002) argue that students, despite exhibiting an interest in grades, also
demonstrate an intrinsic motivation to learn from feedback. All in all, giving quality feedback
serves a scaffolding function which is essential for stretching one’s “comfort zone”.
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In Morocco, Melouk (2001) conducted an exploratory study on classroom assessment in
high school. A survey of national exams in the nineties and exams in the latest decade showed
that little change has been produced in the way exams are designed. In a way consistent with
what has been found out in other parts of the world, Melouk (2001) concluded that the majority
of teachers have received a very limited training in assessment. The majority of his respondents
(teachers) expressed their interest for training in item production and item management as well
as some general background in testing. The study also researched whether learners were trained
in new test types and exam papers or not, the result of which was that training was generally
insufficient. In addition to that, Melouk explored the content of official exams; more precisely,
he investigated teachers’ views about whether baccalaureate exams are skills-based or
knowledge-based. On this point, a substantial number of teachers thought that exams are
knowledge-based, a finding that reveals that exams do not foster creative and critical thinking.

Khtou (2011) investigated students’ and teachers’ attitudes to assessment in Fez and Rabat
faculties of arts, and at a time when the current system was not yet fully implemented (around
2004-5). Utilizing questionnaires and interviews, Khtou probed faculty and students’ attitudes to
assessment, both terminal and continuous. Concerning teachers, 60% of questionnaire
respondents stated that the system of assessment that was prevalent at the time of the study was
unfair; and asked for a system that would provide students with feedback on their work to help
them learn and improve their performance. In similar terms, many students (63%) reported that
the system of assessment was unfair, and, in turn, expressed their wish for the inclusion of
feedback. These students were dissatisfied with the fact that not only was feedback withheld, but
so were the scoring criteria as well. Therefore, there was no room for improvement, and the
likelihood for the same mistakes to continue to appear in new situations was strong.

Bouzidi (2009) investigated the type of feedback given to students in higher education. The
researcher investigated 2000 marginal and end comments on student essays at Ibn Zohr
University. He analyzed these comments in terms of their linguistic features and their intended
pragmatic effect on the students. Then, he had a second look at the revised drafts to measure the
impact the comments had on the students’ revision and to assess the extent of improvement that
occurred as a result of the comments. He concluded that the comments were mainly form-based
rather than content-based, the most-focused-upon aspects being spelling, punctuation and
neatness/appearance of paper while more important aspects like thesis statement, related ideas
and development of ideas, for instance, did not obtain equal attention by the teachers.
Consequently, the impact of such comments was restricted to some structural changes while the
overall essay quality did not improve.

By and large, three conclusions can be drawn from the literature review: first, the value of
formative assessment is paramount in driving learning forward (Babaii & Damankesh, 2015;
Black & Wiliams, 1998; Vaden-Goad, 2009); second, quality feedback improves students’ work;
and third, teachers’ assessment literacy levels are low in the absence of training (Fleming &
Chambers, 1983; Marso & Pigge, 1993; Plake 1993; Yamtima & Wongwanichb, 2014).

With respect to research in Morocco, classroom assessment is still under-researched as
attests Melouk’s conclusion regarding ‘“scarcity of field research in this area in Morocco”
(Melouk, 2001, p.51). Additionally, the few studies surveyed in Morocco do not focus on high
school continuous assessment, but on high school terminal assessment (Melouk, 2001) and
university assessment (Bouzidi, 2009; Khtou, 2011). Accordingly, research addressing teachers’
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assessment practices in high school is highly desirable. This provides the rationale for the present
study.

3. METHOD

This study falls within exploratory research type. Research utilizing an exploratory design
mainly explores an existing phenomenon; numbers, though, may also be used to characterize
individuals or groups. The design, therefore, is both qualitative and quantitative as the study
employs a questionnaire and an interview for triangulation purposes.

3.1. Participants

The context of the present study is secondary schools in the town of El Jadida. High school
teachers of English constitute the sample of the study. Overall, there are 58 teachers of English in
high school in the town of El Jadida, 37 males and 21 females. The sample chosen for this study
consists of 40 teachers. It was difficult to include all the teachers in the town as some teachers
refused to take part while three female teachers did not return the questionnaire.

The study utilized non-probability sampling, where exclusion or inclusion from the sample
is deliberately done by the researcher. Effort was made to collect data from educational
practitioners of different backgrounds (age, experience, and education). In this regard, the
researcher had opted for equality in number between men and women practitioners, but because
male practitioners outnumber female practitioners, this equality was not possible. The final
number was 24 male teachers and 16 female teachers distributed as follows:

Table 1. Background of respondents

Items Count Percent
Gender Male 24 60
Female 16 40
Diploma Bachelor’s degree 31 77.5
Master’s degree 9 22.5
Experience 1-5 years 9 22.5
6-10 12 30
11-15 13 32.5
16-20 3 7.5
21+ 3 7.5
3.2. Materials

3.2.1. Questionnaire

A questionnaire was selected as a data collection technique because, unlike other data
collection techniques, it has several advantages. First of all, a questionnaire is cost effective in
terms of money and time; it can be administered to a large number of people in one place, thus
providing a high proportion of usable responses. Besides, a questionnaire permits anonymity,
which would cause respondents to feel at ease and express themselves freely. It also provides
respondents with ample time to deeply think about their answers as they are usually not required
to fill out the questionnaire on the spot. Moreover, a questionnaire is objective as the researcher’s
influence is reduced in a questionnaire than in other data-collection instruments.
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The questionnaire consists of two sections. Section one includes 14 questions regarding
teachers’ assessment practices. The participants are, for instance, asked about the frequency of
testing their students and the type of assessment and questions that they give to the students. The
questionnaire is in the appendix.

3.2.2. Teacher interview schedule

By way of enriching and crosschecking data obtained in the questionnaire, a semi-
structured teacher interview which used open-ended questions was designed. It was selected in
this study because it is useful in that it provides clues into the reality of teachers’ practices, thus
filling any gaps that might have arisen from utilizing the questionnaire. Unlike the structured
interview which uses questions followed by choices from which the interviewee selects the
answer, the semi-structured interview does not provide answers, thus allowing for free individual
responses.

The questions in the interview are phrased in such a way as to allow for free answers.
There are no choices from which the interviewees can select their responses. The interview aims
to uncover the strategies, types of questions that teachers use in their assessment of students, and
the purposes for which assessment is carried out, the frequency with which they assess students,
the kind of feedback they provide, the turn-around of tests, and the barriers, if any, that hinder
the implementation of formative assessment. All in all, the items in the interview are aimed at
eliciting answers that will be compared with answers to questions in the questionnaire. The
number of interviewed teachers is five. The interview schedule is in the appendix.

4. RESULTS

The respondents and the interviewees were probed about their classroom centered
assessment practices. As to frequency of assessment, 72.5% of the questionnaire respondents
indicated that they assessed their students once a month; whereas 27.5% of the teachers stated
they did so twice a semester:

Table 2. Frequency of assessment

Frequency Percent Valid Percent Cumulative Percent

once a month 29 725 725 725

Valid other 11 27.5 27.5 100.0
Total 40 100.0 100.0

This finding was supported by findings from the interview. All interviewees claimed that
they assessed their students twice a semester; two teachers, though, pointed out using quizzes in
addition to tests. All interviewees attributed the frequency with which they tested students to
administrative reasons. One teacher, for instance, said that: “The administration requires two
marks, so we administer two tests” thereby delinking assessment from instruction. To a follow-
up question, the interviewees all made it clear that they did not assess at the beginning of the
year. In other words, they assessed at the end of a unit of study.

Concerning the type of assessment which teachers conducted in their classes, the answers
came as follows:
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Table 3. Assessment strategies

Response Frequency Percentage
Written tests 40 100
Oral tests 3 7.5
Homework assignments 38 95
Self-assessment 2 5
Peer assessment 2 5
Other 0 0

As can be seen from the chart above, all participants used written tests. Also, most of the
respondents (95%) claimed that they assigned homework tasks to students. However, only two
percent of the respondents claimed they made use of peer and self-assessment:

Similarly, the interviewees identified a variety of assessment strategies ranging from
written tests to homework assignments. However, the overall umbrella for this variety of
assessment tools is written tests as teachers talked about dictations, cloze tests and essays. One
teacher said: “I introduce variety into my assessment practices to test a variety of dimensions of
intelligence”.

The respondents also indicated that they used all types of questions: multiple-choice
questions, short-answer questions, matching questions, essay questions, true/false questions, and
fill-in-the-blanks. Two of the respondents added other types; namely, cloze tests, scrambled
sentences and dictations. Likewise and in line with the acclaimed variety of assessment
strategies, all interviewees reported using a variety of question types ranging from w/h questions,
to fill-in-the-blanks and multiple-choice questions. One of them said: “We need to diversify our
questions so as to allow for simple as well as difficult questions to be included”. Another teacher
said: “Variety of questions is important because it enables weak students to answer some of the
questions”. Obviously, this teacher was speaking about variety in terms of simple and difficult
questions.

In addition, the respondents also reported targeting both levels of difficulty in their tests,
deep understanding of concepts on the one hand, and surface knowledge and recall of facts on
the other hand. That is, they conducted tests that used a combination of items that disclosed
students’ thinking processes and deep understanding as well as items that targeted recall and
knowledge of facts. However, three of the interviewees admitted that they emphasized recall
more than understanding and higher-order questions while the remaining two teachers said they
used a variety of questions with some assessing recall and others assessing deep understanding.

Concerning informing students of the objective of tests, only 5% indicated that they
informed students of the objective of testing while 87.5 % administered tests and quizzes without
any explicit delineation of why the assessment was being conducted:

Table 4. Percent of teachers informing students of objective of testing

Response Frequency Percent
Yes 5 12.5
No 35 87.5

Mean frequency & percent 20 50
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Similarly, four interviewees clarified that they only informed their students of the date of
the assessment without delineating the objective behind testing. One of them, for instance, said:
“No, I don’t tell them that, only the day when they sit for the assessment”. The fifth interviewer,
however, claimed he informed his students of the objective of assessment: “I tell them what they
will be assessed on and why”.

As for test duration, 60% of the respondents said that they used tests that lasted between
one hour and two hours, and 35% claimed they used 30-60 minute tests while only 5% of the
respondents claimed that they used short quizzes the duration of which ranged between 15 and
30 minutes. The following diagram provides a good illustration of this point:

Test Duration
Frequency

Test Duration
Walid 15-30 Minutes
Bvalid 30-80 Minutes
Ovalid 1-2 Hours

Figure 1. Test duration frequency

Three of the interviewees claimed that the duration of their tests was one hour while the
other two teachers said that they also made use of short quizzes the duration of which ranged
between quarter of an hour and half an hour. One of them commented that: “only a long test
makes me assess students’ true achievement” while one of the interviewees who reported using
quizzes said: “Quizzes allow for quick check-up of recently learnt material”. However, the
teachers did not report a frequent use of quizzes; one even reported using quizzes as a strategy of
calming down a noisy classroom, thus indicating using assessment as a punishment instrument
rather than as an instructional means.

Respondents were further inquired about availability of test results. Fifty percent of the
teachers indicated that results were available in not less than two weeks’ time, and 45% returned
tests in two weeks’ time:

Table 5. Availabilty of results

Frequency Percent Valid Percent ~ Cumulative Percent
Less than a week 2 5,0 5,0 50
Valid Two weeks 18 45,0 45,0 50,0
More than two weeks 20 50,0 50,0 100,0

Total 40 100,0 100,0
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In a like manner, four interviewees reported that they did not return tests in less than two
weeks while the fifth teacher said: “As long as it takes me to correct them” and indicated that
correction was a hard task to do particularly that “we teach an average of five or six classes of
more than 40 students each”. Additionally, all five interviewees indicated that the type of
feedback they wrote on papers was no more than a comment on the grade. The comment given to
a student with a grade of ten, for instance, was “average”, while a student with less than ten
would receive less than average or weak. Similarly, a student with more than ten would get
“good” or “very good” depending on how high their mark was.

Additionally, 55% of the teachers indicated that they did not hold correction sessions with
their students while 45% did. This finding was also supported by findings from the interview
with four interviewees claiming that they contented themselves with informing students about
their marks. An interviewee said: “students don’t care about correction, why should I make it?”
This statement was echoed by another teacher who commented: “Even if you correct, the
majority of students will not follow with you because all they are interested in is grades”. The
remaining teacher who claimed he held correction sessions pointed out that he contented himself
with giving students the correct answers.

Table 6. Test correction sessions

Response Frequency  Percent
Yes 18 45
No 22 55

Respondents were further required to indicate if they disclosed to students scoring rubrics
before the test was conducted. 42.5% of the teachers made it clear that they did not disclose to
students scoring rubrics while 57.5% said they disclosed scoring rubrics, a finding also
confirmed by interview results with all interviewees claiming that they did not disclose their
scoring rubrics except on the day when the results were available. “I show the students the marks
for every item when | give them back their papers,” said one interviewee.

Table 7. Percent of teachers disclosing scoring rubrics

Response Frequency Percent
Yes 23 57.5
No 17 42.5

Eighty percent of the teachers indicated they did not write comments on students’ papers,
and the rest (20%) said they did so. By contrast, four interviewees indicated that they wrote
comments on test papers. The following table illustrates the point for the questionnaire
respondents:

Table 8. Percent of teachers writing comments

Response Frequency Percent
Yes 8 20
No 32 80
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The respondents who claimed that they offered their students feedback were further
required to give description of the type of feedback that they provided to students. As can be
seen from the chart below, all 8 teachers who said they gave feedback termed it “descriptive
feedback™ while the interviewees clarified the point by saying that the type of descriptive
feedback they gave was restricted to essay writing when assigned as homework. Otherwise,
comments were kept within the bounds of stating whether the work was good or not.

Table 9. Type of feedback given by teachers

Type of feedback Frequency Percent
Descriptive 8 100
Rewarding/Punishing 0 0

Respondents were also asked to indicate the purposes for which they administered
assessment tasks. They were required to choose from the following: 1) identifying students’
strengths and weaknesses, 2) predicting student performance on final Baccalaureate exam, 3)
assigning grades for administrative reasons, 4) tracking students’ progress toward proficiency in
English, or 5) other purposes which teachers were required to name. Respondents could select
multiple purposes for assessing students. The following table describes the distribution of the
responses. As can be seen from the table below, the vast majority of the tests were administered
in order to assign grades for administrative reasons (100%), followed by predicting students’
performance on final Baccalaurcate exam. Although the purpose of “identifying students’
strengths and weaknesses” received 62%, it came third in the ranking.

Table 10. Purposes for assessment

Purposes for assessing Frequency Percent
Identifying students’ strengths and weaknesses 25 62
Predicting students’ performance on final Bac exam 36 90
Assigning grades for administrative reasons 40 100
Tracking students’ progress toward proficiency in English 27 67.5
Other 0 0

The interviewees, in turn, indicated more than one purpose for assessment. One of them
claimed: “I assess to make students see themselves in the mirror so that they know where they
are from the learning objectives” (sic). Another one said: “I assess to give marks to students”.
Still, a third claimed that: “l assess because without assessment and tests, students will not
learn”.

With regard to the barriers that hindered the provision of feedback, returning results
quickly, or conducting remedial work, 85% of the respondents indicated that they did face
barriers that hindered them from providing feedback, returning results quickly, or conducting
remedial work as the following table demonstrates:

Table 11. Percent of teachers indicating the existence of barriers

Response Frequency Percent
Yes 34 85
No 6 15
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When asked to mention these barriers, all the respondents who answered positively to the
previous question indicated that the obstacles were restricted to large classes, pressure to finish
the text-book, and weak level of students. Similarly, all interviewees pointed to their concern
with finishing the syllabus as well as over-crowdedness of classrooms as barriers to an
implementation of a formative framework of assessment. However, other interesting barriers
which were mentioned were related to assessment knowledge and skills. One teacher said: “l do
not understand what you mean by formative assessment”. A second interviewee reported that
“teachers have not been trained in conducting such a type of assessment”, while a third raised
the issue of incentives and motivation for teachers: “How do you expect from a teacher who has
financial constraints to do his job well? Without motivation, there is nothing,” he commented. A
further barrier that was mentioned was the absence of motivation in students.

5. DISCUSSION

The results seem to point to a general formative use of assessment. Respondents indicated
that they used different assessment strategies ranging from written tests to homework
assignments. The questions included in tests and quizzes have also been found to be varied
(multiple choice, true/false, gap filling,...). Additionally, results point to the fact that assessment
is conducted for some of the purposes that are formative like tracking student progress toward
proficiency in English, identifying student strengths and weaknesses, and predicting student
performance on the final Baccalaureate exam. Nevertheless, few respondents indicated that they
used results to modify teaching method or instruction, which is an important aspect of formative
use. Likewise, few respondents indicated that they used alternative modes of assessment which
are at the heart of formative assessment, Vis, projects, portfolios, peer and self-assessment.
Feedback, in turn, was found to be lacking in students test and quiz papers according to the
respondents. Obviously, feedback is another key component of formative assessment.

The overall tendency seems to be towards the inclusion of some aspects of formative
assessment. However, there are serious limitations in teachers’ assessment practices. Most
respondents, for instance, indicated that they administered no more than two tests a semester.
Moreover, no interviewee indicated conducting diagnostic assessment, whose importance cannot
be overemphasized in determining the students’ learning stages, at the beginning of the year.
Such practices run counter to characteristics of formative assessment which require that
assessment be frequent, continuous, diagnostic and at the service of instruction. Brookhart
(2011) and Popham (2011), for instance, argue that formative assessment is more effective as an
assessment instrument when conducted frequently. The teachers, therefore, are called upon to
make their assessment as frequent as possible so as to increase student motivation and
performance. In this context, the literature points to a strong correlation between formative
classroom assessment and student motivation and achievement on both classroom and large-
scale assessments (Rea-Dickins & Gardner, 2000; Torrance & Pryor, 2002).

Likewise, although teachers indicated that they used a variety of assessment strategies and
a variety of question types, only two respondents indicated that they conducted peer and self-
assessment, which are key forms of formative assessment. Similarly, no one indicated the use of
projects or performance-based assessments which are another critical aspect of alternative
assessment. These types of assessment which are absent from teachers’ practices are also at the
heart of the standards-based approach that the Moroccan educational system officially adopts,
and which is in line with formative assessment. The advantage of these modes of assessment is
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that they aim at simulating real-world contexts, focusing on processes as well as products, and
drawing upon higher-order thinking and problem-solving skills (Lynch, 2001).

Similarly, respondents said that their assessment targeted both surface knowledge and
recall of facts on the one hand, and deep understanding on the other hand while the interviewees
made it clear that recall of facts dominated over critical thinking in their assessment practices.
This is in line with Melouk’s finding (2001) that exams do not foster creative and critical
thinking as they are knowledge-based. A critical aspect of formative assessment is to make the
second objective (critical thinking) more prevalent. The literature on formative assessment
indicates that formative use of assessment tends to disclose students’ thinking processes with a
view to deepening and sharpening them. Assessment tools, therefore, have to be designed in such
a way as to target and nurture a culture of critical thinking.

The literature also indicates that although teachers were familiar with various types of
assessment practices (e.g., cloze tests, performance assessments, etc.), they have been found to
lack a clear framework for implementing assessments that would reflect and support student
learning (Torrance & Pryor, 2002). At the heart of this framework is the disclosure of scoring
rubrics and the objective behind testing. Among the findings of the present study is that few
teachers disclose to students scoring rubrics (42.5%), and more than that number do not hold
correction sessions with their students. In the absence of such a transparent system, students’
final grades are likely to appear to them to be arbitrary unlike in the presence of it, not only will
students regard the practice as fair and democratic but will also be effectively included in the
decision-making process and hence will have a share of the responsibility. According to the
literature, assessment can be formative only if learners are involved in the process (Wiliam &
Black, 1998). Likewise, formative use of assessment is made possible when teachers are familiar
with quality criteria and scoring rubrics which should be shared with the students (Black
&Wiliam, 1998; Sadler, 1989; Schunk, 1996, Stiggins, 2007). According to the findings of the
present study, tests are created and administered without any explicit delineation of why the
assessment is being conducted. Students do not know why they should sit for a test except that it
is time for a test as required administratively. Obviously, an important component of formative
assessment is that tests serve learning purposes which must be clear to the learners.

In a similar vein, a test which lasts for one hour or more raises the question of turn-around.
Most teachers administer tests that are no less than one hour. Besides, they made it clear from
their answers that it is difficult to return tests in due time for instructional objectives, given the
large number of classes they teach. This is in line with the respondents’ responses which are to
the effect that teachers return tests in no less than two weeks. The literature on formative
assessment (e.g., Popham, 2004) suggests that formative use of assessment results is more likely
to occur when results are available in a timely fashion. That is the case because a big time lag
between a test and availability of results is likely to lead to students missing out on chances for
learning.

Written feedback also tends to be absent from student test papers. Very few respondents
and interviewees indicated writing comments on students’ test papers which they described as
descriptive. In this context, Vaden-Goad (2009) concluded in his study that continuous
assessment cannot scaffold learning in the absence of some conditions like the provision of
feedback. Consequently, teachers are advised to administer effective feedback on student
performance (Black & Wiliam, 1998; Crooks, 1988) which in the context of test papers should
be written so that it can act as scaffolding towards more developed learning stages.
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As to purposes of assessment, in spite of the fact that teachers pointed to some formative
purposes, the main purpose of assessment remains assigning grades. All respondents highlighted
such a purpose for assessment while the formative purposes did not obtain such a consensus.
This is again consistent with what has been found in the literature; namely, that teachers are not
quite adept at conducting assessment for formative instructional purposes. This finding raises
questions on teachers’ assessment practices. Melouk (2001), for instance, states that “the way
evaluation is carried out today has stripped it of its pedagogical dimensions” (Melouk, 2001, p.
51). Obviously the pedagogical dimension is for assessment to be put at the service of learning;
otherwise, it is more summative than it is formative. Even more dangerous than this is the claim
of one interviewee that he uses quizzes as a way of calming down a noisy classroom, a practice
which amounts to using assessment as a form of punishment.

The respondents and interviewees were also aware of the fact their assessment practices
were far from being totally formative and indicated the existence of some obstacles which
hindered the implementation of formative assessment. These obstacles, according to them, were
restricted to large classes, pressure to finish the syllabus, and students’ weak language
proficiency level. However, the proponents of formative assessment argue that adopting a
formative theory of assessment is likely to yield solutions to these problems. Concerning large
classes, formative assessment offers a solution to this problem by suggesting that students be
given scoring rubrics to self and peer correct. As to the second obstacle, teachers fear sacrificing
coverage of the textbook; but in the rush to cover the syllabus, students are actually learning less
and losing much on opportunities for reinforcement. They are denied time to reflect on and
interact meaningfully with new information which affects the amount of learning they assimilate.
As to weak language proficiency level of students, formative assessment is the best opportunity
to help struggling learners and give them a second chance. These students need scaffolding
which is a pillar of formative assessment (Bruner, 1978).

6. CONCLUSION & IMPLICATIONS

This study took preliminary steps to understand practitioners’ classroom centered
assessment practices and knowledge of assessment issues in a contemporary standards-based
environment and within a formative framework of assessment. Formative use of assessment
results is an important attribute of effective instruction. Such a use is a critical component of
teaching, and when done in an appropriate manner, boosts the quality of instruction students
receive. Therefore, implementing such a formative model is likely to result in improved
instruction and student learning. Teachers who have limited assessment literacy skills move
through the teaching and learning process blindly and are more likely to do harm than good to
the students. Accordingly, teachers do need the proper training in assessment issues that will
allow them to perform their careers in the best way. Sound assessment practices are not a skill
that one typically acquires without support in the form of solid training at training centers and
subsequent professional development sessions.

Real change requires teachers to give up old teacher-centered approaches with which they
feel comfortable. Teachers are called upon to learn, reflect and experiment with new teaching
and assessing practices which are more learner-centered. They should make their assessment
strategies as varied as possible to capture different dimensions of intelligence. They should also
surrender some of their assessment responsibilities to students. This can be done by promoting
practices of peer and self-assessment. In so doing, teachers would nurture in their students
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practices of self-reliance, thereby encouraging them to become life-long and self-regulated
learners. By sharing the responsibility for assessment, students will also develop into responsible
citizens.

On their part, educational policy makers and trainers need to make significant and
sustained investments in teacher professional development to support effective teaching and
assessment practices. Professional development should be targeted clearly to areas of need which
have been identified by the teachers: grade giving, differentiation of instruction according to
assessment results, design of tests, provision of feedback and overall formative assessment
practices. Hence, it is the duty of educational policy makers to better prepare teachers for the
teaching tasks awaiting them, and to raise their awareness as to the way in which the different
components (curriculum, instruction, and assessment) interact and feed off each other.
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Appendix
Questionnaire

This questionnaire serves a research function. It aims to explore teachers’ assessment literacy
levels and their ability to use assessment scores to guide instruction and to make appropriate
classroom decisions. Your help is highly requested and appreciated. The information you will
provide will be treated in strict confidentiality. Thank you very much for your cooperation.
Section One
1. How frequently do you assess your students? Tick what applies to you:

1 0nce every month 10nce every two weeks

1 0nce every week "1 Other, specify
2. What kind of assessment do you conduct with your students? Tick what applies to you:

1 Written tests [ Self-assessment

1 Oral tests "I Peer assessment

1 Homework assignments[1Other, specify:

Can you explain why:

3. In testing, what kind of questions do you use? Please tick what applies to you; you may use
numbers from 1 (most important) to 5 (least important) if more than one choice applies

1 Multiple-choice questions 1 Short-answer questions.
1 Matching questions 1 Essay questions
1 True/false questions 1 Fill-in-the-blanks 1 Other, specify:

Can you explain why:

4. In your assessment/testing of students, do you target deep understanding of concepts or
surface knowledge and recall of facts or both?

1 Deep understanding of concepts 1 Surface knowledge and recall of facts C Both
5. Do you inform students why they are taking the assessment?
1 Yes "ITNo

6. Approximately what is the duration of the test? Tick what applies to you:
1 Fifteen minutes 1 Between 30 to 60 minutes
) Between 15 to 30 minutes I Between 1 to 2 hours
] Other, specify:
7. Approximately how many days does it take to return test results after completing the test?
1 Results are available in less than a week
) Results are available in two weeks
) Results are available in more than two weeks
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8. Do you correct with students their errors when you give them back their test papers?
" Yes "INo

9. Do you disclose to students scoring rubrics?
1 Yes "INo

10. Do you write feedback on students’ papers?
1 Yes "INo

11. If yes, what type of feedback is it?

1 Rewarding/punishing "1 Descriptive (describes students’ errors and shows how
they can improve)
12. What are the main purpose(s) of administering assessment? Tick what applies to you:

1 Identifying student strengths and weaknesses

1 ldentifying students in need of remedial work

1 Predicting student performance on the final Bac exam

1 Assigning grades for administrative reasons

1 Tracking students’ progress toward proficiency in English
O

Other (specify):
13. Are there any barriers that prevent you from providing feedback, returning results quickly, or
conducting remedial work? [1Yes “1No

14. If yes, please mention these obstacles:

Please add any comments you

wish:
Section Two
1. Gender:
1 Male [] Female
2. Teaching experience: years

3. Highest academic degree:

4. Do you participate in some professional development?
IYes "INo
If yes, please describe:




Bouchaib
| L |
Additional comments
Please use the space below for any comments that you may wish to make about this
questionnaire or the topic under investigation.
THANK YOU VERY MUCH FOR YOUR HELP

Teacher interview schedule
The aim of this interview is to get an idea about high school English teachers’ assessment
practices and skills. Please feel free in your answers. The information you will provide will be
treated in strict confidentiality.
. How frequently do you assess your students? Why?
. Do you assess at the beginning of the year?
. What kind of assessment do you conduct with your students?
. What kind of questions do you use?
. Do you target recall or higher-order thinking in your questions?
. Approximately what is the duration of the test?
. Approximately how many days does it take to return test results after completing the test?
. Do you hold correction sessions with your students?
. Do you disclose to students scoring rubrics in the test?
10. Do you write comments on students’ test papers when you correct them? If yes, of what
type?
11. For what purpose(s) do you administer assessment?
12. What barriers, if any, prevent you from conducting formative assessment?
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Mathematical modeling has come into prominence during the last few decades in many
o . : . . . o . 01 July 2016
countries’ mathematics teaching curricula. It combines real life situations with
mathematical context. Although evaluating students’ mathematical modeling Revised:
performances with a unique Likert type instrument is questionable, having an instrument 29 September 2016
about their self-efficacy beliefs in mathematical modeling may help to comment about Accented
their ideas related to their competencies in mathematical modeling. The purpose of this 07 October 2%16
study is to develop a reliable and valid measurement scale to determine mathematical
modeling self-efficacy of mathematics teacher candidates. For this purpose, the draft and Keywords:

final form of the scale were applied to a total of 562 pre-service elementary mathematics
teachers from various public universities in Turkey. The findings of study revealed that
the scale is unidimensional according to the results of exploratory factor analysis. The
unidimensionality of the scale was validated by confirmatory factor analysis. The
reliability of mathematical modeling self-efficacy scale was very high (.97). Finally, it
was found that this scale is an appropriate measurement tool to evaluate students’ self-
efficacy beliefs on their mathematical modeling competencies. Some suggestions related
to the scale and for further studies were given at the end.

Factor analysis,
mathematical modeling,
modeling competencies,

pre-service teachers,
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1. INTRODUCTION

Mathematical modeling is important part of a real life. People often use statements
related to mathematics or geometry, and do calculations for different purposes in their daily life.
Mathematical modeling can be defined as a part of real life situation that is expressed
mathematically. After the expressions, evaluations are done based on the mathematical model,
and it is interpreted again in real life context. During this ‘mathematization’ process, some
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physical models are built from real life situations, and transformed to mathematical models.
From this point of view, models are concepts, which are already in human mind for making
sense of complex structures and systems, and their demonstrations (Lesh & Doerr, 2003). The
term ‘mathematical model’, whereas, is related to explaining the structural characteristics and
working principles of real life situation (Lehrer & Schauble, 2007; Lesh & Doerr, 2003). For
example, assume that it is planned to design a car parking area. The aim is to locate parking areas
for each car such that there is minimum empty place and maximum number of cars located in the
area. A drawing or physical manipulative that demonstrate the real life situation is a simple
model. However, a mathematical model is formulas or some other mathematical demonstrations
that could be used to find the better parking method. When a simple or real model and
mathematical model concepts are used within a process, they are considered as parts of
mathematical modeling. Blum (1993) identifies mathematical modeling as a process that
consists of the following stages;

Situation mPhﬁEd Real tmnsmrtted Math mh ed Math
stmctered Model Model Eesults

transzlated

mterpreted

Figure 1. Blum’s stages of modeling process

According to the Figure 1, the real life situation is simplified and structured as a real model
that can be interpreted and transmitted into a mathematical model. The process continues with
solving the problem to get mathematical results and finally, these results are interpreted and
translated to the real life situation. In short, mathematical modeling is a cycle of operating on real
life situations (Blum, 1993). Similarly, according to Brown (2002), mathematical modeling is
formulating a real world problem, solving it by integrating the real life situation and
mathematical manipulation, and checking the result using other real life situations. Lingefjrad
(2004) identified that mathematical modeling is the process that includes observing an authentic
situation, estimating relationships, applying mathematical analysis, obtaining mathematical
results, and interpreting again the model.

Especially, during last few decades, mathematical modeling gained much significance in
mathematics education (Blum, 2015). A few fundamental reasons for this situation are the fact
that using modeling in mathematics education gives opportunity to understand mathematics more
meaningfully, learn mathematics by relating with real life, and eliminate inadequacy of available
problems (Erbas et al., 2014). Haines and Crouch (2001) consider that developing mathematical
modeling skills is very crucial and, for this purpose, they suggest that many real life problems
should be solved in the classroom, and mathematical modeling courses should be added to the
curriculum apart from mathematics courses. Maa3 (2006) urged that modeling competencies
should be paid attention in the class. It is advised that mathematical modeling needs to be
included in mathematics courses at every stage of education beginning from early years of
education before high school and college levels (Lehrer & Schauble, 2003).

In general manner, mathematical modeling is the ability to make transitions between real
world and mathematical world (Crouch & Haines, 2004). Although there are different
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approaches based on different theoretical frameworks, there is no consensus on mathematical
modeling approaches in the literature (Kaiser & Sriraman, 2006). Though Lesh and Doerr (2003)
argue it as a new paradigm beyond the constructivism, Haines and Crouch (2007) regarded
modeling as the transition between mathematics and real life. Kaiser and Sriraman (2006)
classify modeling approaches that constitute bases for international studies as realistic and
applied modeling, contextual modeling, educational modeling, socio-critical modeling,
epistemological or theoretical modeling, and cognitive modeling.

Another classification is made based on the aim of using modeling in mathematics
education. Modeling as the purpose of teaching mathematics and modeling as a means to teach
mathematics are two general approaches depending on the aim of use (Galbraith, 2012;
Gravemeijer, 2002; Niss, Blum, & Galbraith, 2007). Although in the first one the main objective
is to develop models and use this models to improve students’ mathematical modeling abilities;
in the second one the aim is to use mathematical modeling to teach mathematical models and
contexts (Erbas et al., 2014). According to Haines and Crouch (2007), mathematical modeling
needs to be regarded as interdisciplinary rather than considering it solely in the mathematical
context. Therefore, it is suggested that mathematical skills and competencies that could be used
in other disciplines need to be identified and supported in different ways (Erbas et al., 2014). In
the second approach, modeling is used as a teaching tool and it is called the emergent modeling
approach (Gravemeijer, 2002). It is a result of Modeling and Modeling Perspectives (MMP) in
mathematics education (Lesh & Doerr, 2003) and Realistic Mathematics Education (RME)
(Freudental, 1991) approaches. MMP is a theoretical approach based on constructivism and
socio-cultural theories. It focuses on teaching, learning and problem solving in mathematics. In
the context of MMP, a ‘model’ is product obtained at the end of a process; ‘modeling’ is a
process that constituting the physical, symbolic, or abstract model of a situation (Erbas et al.,
2014). The theoretical basis of another modeling approach offered by RME is the same as MMP
(Freudental, 1991; Gravemijer, 2002). In this approach, ‘modeling’ is not just transferring
authentic problem situations into mathematical language; it is also the process to reveal new
relationships by organizing facts included in these authentic situations (Gravemeijer & Stephan,
2002).

In addition to this information related to modeling and some main approaches, it seems to
be an important matter to identify the term ‘mathematical competency’ before discussing about
what modeling competencies are. Niss (2004, p.120) defines it as: “Mathematical competence
then means the ability to understand, judge, do, and use mathematics in a variety of intra- and
extra-mathematical contexts and situations in which mathematics plays or could play a role.”
Based on this definition, it is important to know about the context of mathematical modeling in
detail to understand modeling competencies. Maa3 (2006) urges that there is close relationship
between modeling competencies and the process of modeling. Blum and Kaiser (1997) evaluate
modeling competencies as the objectives that needed to be accomplished during modeling
process. Therefore, they consider that the students initially need to understand the real problem
and set up a model based on reality. Then, they set up a mathematical model from the real model
and solve mathematical questions within this mathematical model. Finally, the students should
interpret mathematical results in a real situation and validate the solution (Blum & Kaiser
1997).

Ikeda and Stephens (1998), and Profke (2000) have similar understanding of modeling
competencies with Blum and Kaiser (1997). However, Profke (2000) gives more coverage to
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general skills such as being curious instead of competencies like interpreting and verifying than
Blum and Kaiser (1997). Although Niss (2004) has similar ideas with Blum and Kaiser about
modeling competencies, he differentiates between active modeling and models that have been
already prepared. Maall (2006) develops a holistic point of view and stated that modeling
competencies are more competencies than just following steps of modeling process. These
competencies are sub-competencies to carry out the single steps of the modeling process,
metacognitive competencies, competencies for structuring real world situations, competencies
for urging modeling process, and competencies for seeing different solutions of the real world
problem and developing positive attitude (Maal3, 2006).

On the other hand, the researchers such as Ross Crouch, John Davis, Andrew Fitzharris,
Chris Haines, John lIzard, Ken Houston, and Neville Neill define mathematical modeling skills at
a micro level and stated them as follows (Lingefjrad, 2004): Identifying and simplifying the
given information, making the aim explicit, formulating the problem, identifying variables,
parameters, and constants, formulating mathematical expressions, selecting a mathematical
model, using graphical representations, and comparing with real life situation and controlling the
process. It could be seen that these competencies specified by Lingefjrad (2004) are all included
in the sub-competencies suggested by Blum and Kaiser (1997). In the present study,
mathematical modeling competencies are regarded at micro level. The main reason for not using
the framework suggested by Maal3 (2006) is the fact that each sub-competency is not specified
well and it is difficult to discriminate between them implicitly. Therefore, Blum and Kaiser’s
(1997) framework that includes all competencies specified by Lingefjrad (2004) was used to
develop item clauses. However, modeling is time consuming to apply in the classroom, does not
fit the curriculum, makes mathematics lessons more demanding and less predictable, and
assessing modeling is challenging. Peer-to-peer assessment, take-home exams and surveys are
some tools for measuring and evaluating students’ modeling competencies (Lingefjard &
Holmquist, 2004). However, due to the complexity of measuring modeling skills with a unique
assessment tool, using a survey will be a convenient way of commenting on mathematical
modeling ‘self-efficacy beliefs’ of teacher candidates which is in the scope of this study.

Whether being used as a means or purpose, mathematical modeling has been an important
part of school mathematics. In addition to the studies on mathematical modeling and modeling
competencies, teachers’ self-efficacy beliefs about their modeling competencies seem to be an
important subject that might affect their effectiveness in the classroom. Bandura (1997) identifies
the term ‘self-efficacy’ as beliefs of a person about his/her capacity to do and organize intended
course activities to attain given objectives. People with high level of self-efficacy effort much to
success and they are more patient in problematic situations (Bandura, 1997). It is found that
when the learners are at equal levels of ability, the possibility of finishing a given task for
learners who believe to do the task is higher than the ones who do not believe (Schunk &
Pajares, 2005).

Another important point is the fact that self-efficacy is not an observed skill or
competency, it is internal beliefs of a person related to what to do with this skill (Synder &
Lopez, 2002, p. 278). In the context of this study, modeling self-efficacy is related to beliefs of
students concerning what to do with their mathematical modeling competencies. In other words,
it refers to the beliefs of the students about what they can do with their capacity in mathematical
modeling. Bandura (1997) states that four main sources of self-efficacy are mastery experiences,
the vicarious experiences provided by social models, social persuasion, and physiological
factors. According to Bandura (1997), mastery experiences are the most important and effective
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sources of self-efficacy beliefs. For example, if the students with higher performance on
mathematical modeling get higher scores from a modeling course, they will develop positive
beliefs in their capacity of this subject. However, although they have higher performance, and
they get low scores, then, their beliefs on their ability will decrease and it will directly affect
their performance. This means that students’ personal experiences influence their self-efficacy
(Bandura, 1997).

The vicarious experiences, also called ‘modeling’, are related to take others as models.
When people do not have any judgments about their capacities or have limited experience on a
subject, vicarious experiences are very effective on their performances (Bandura, 1997). Social
persuasion, another source of self-efficacy, is related to encouragement of parents, teachers, or
friends on accomplishing a task or a mission. Physiological factors, the last source of self-
efficacy, affect significantly one’s belief in their capacity. People with high level of anxiety or
stress are in tendency to develop lower self-efficacy when compared to ones with low level of
negative emotional and physiological feelings. It is urged that people who are able to control
their anxiety or stress have high self-efficacy beliefs (Bandura, 1997).

In education, self-efficacy studies generally focus on the relationship of self-efficacy with
academic performance, motivational tools, the fields of profession, the choice of profession,
teachers’ practices in the classroom, and students’ products on given tasks (Pajares, 1997). In
mathematics education, self-efficacy is found as one of the most important factors that affect
students’ mathematics performance (Dede, 2008; Pajares & Graham, 1999). Similarly, students
with low level of mathematics performance have low level of self-efficacy (Lee, 2009). This
situation justifies the claim of Bandura (1997) related to mastery experiences source of self-
efficacy, which is the fact that students’ personal experiences influence their self-efficacy.

As justified by some researchers (e.g. Bandura, 1997; Dede, 2008; Lee, 2009; Pajares &
Graham, 1999) there is a close relationship between students’ performances and their self-
efficacies. From mathematical modeling perspective, it seems to be important to assess students’
beliefs about their capabilities in mathematical modeling as these competencies have important
implications for their mathematical modeling performances. Therefore, the purpose of this study
is to develop and verify Mathematical Modeling Self-Efficacy Scale regarding mathematical
modeling competencies. Blum and Kaiser’s (1997) framework that includes all competencies
specified by Lingefjrad (2004) was used to develop item clauses. The validity of the scale is
established by structural equation models. Content and construct related validity evidences are
obtained by means of these models and the opinions of scholars, teachers, and students. The
internal consistency of the scale was interpreted by evaluating Cronbach’s and McDonald’s
reliability coefficients. During the verification process, it is aimed to specify the following
questions:

1. What is the validity of Self-Efficacy Scale in measuring students’ mathematical modeling
competencies?

2. What is the consistency level of Self-Efficacy Scale in measuring students’ mathematical
modeling competencies?
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2. METHOD

In the present study, a descriptive research design was used to develop a scale to measure
the level of students’ mathematical modeling self-efficacy. The indices for mathematical
modeling competencies were matched by appropriate expressions and the students were expected
to select the degree to agree or disagree with given situation. Therefore, it was aimed to describe
students’ beliefs and ideas about their mathematical competencies. From these perspectives, the
present study represents the characteristics of descriptive studies (Frankel & Wallen, 2011).

2.1. Participants

Participants of the present study were selected from four public universities in Turkey.
Each university was selected from different regions including Eastern, Mediterranean, Black Sea
and Central Anatolia. The participants were elementary mathematics teacher candidates from all
class levels. The reasons for selecting pre-service teachers are that because mathematical
modeling is included in almost all levels of education, they need to be aware of their modeling
competencies to assist the students effectively, and they meet mathematical modeling activities
directly or indirectly during their university education. The study was carried out in three
application steps. In the first application, the data were collected from 72 (Female=45, Male=27)
pre-service teachers to analyze whether the items work or not in terms of sentence structures and
item parameters. The second application was carried out with 180 (Female=127, Male=53) pre-
service teachers to explore the structure of the scale by performing an exploratory factor
analysis. Finally, the third application was carried out with 310 (Female=230, Male=80) pre-
service teachers to confirm hypothetical structure of the scale by performing a confirmatory
factor analysis.

2.2. Scale development process

In general manner, the purpose of the present study was to develop a scale to measure an
affective construct in mathematics education research. Ryang (2014) suggest following steps to
develop a scale for this purpose: Defining research problem and significance of the study,
literature review, theoretical framework, collecting data, sample selection, target population,
developing/adapting measurement scale, data analysis, reporting the results, and reliability and
validity studies. In addition, Crocker and Algina (1986) proposed a more technical scale
development plan than Ryang’s one and focused on developing/adapting measurement scale,
data analysis and reliability and validity studies steps in Ryang’s process. In the present study,
the scale development process was designed by considering scale development process
suggested by Ryang (2014), and Crocker and Algina (1986).

Maal} (2006) criticized that modeling competencies are generally associated with modeling
process, and stated that modeling competencies are more competencies than just following steps
of modeling process. However, as stated before, each sub-competency is not specified well in
MaalB3 (2006) framework, and it is difficult to discriminate between them implicitly. Many
researchers, such as Ross Crouch, John Davis, Andrew Fitzharris, Chris Haines, John lIzard, Ken
Houston, and Neville Neill define mathematical modeling skills at a micro level (Lingefjrad,
2004). In the present study, mathematical modeling competencies are also regarded at micro
level instead of Maal holistic point of view. Therefore, Blum and Kaiser’s (1997) framework
that includes all competencies specified by Lingefjrad (2004) was used to develop item clauses.

For each mathematical modeling index (sub-competency) given in Blum and Kaiser (1997,
p.9) five to seven items were developed and an item pool consisting of 32 Likert type items was
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prepared (see Appendix). The appropriateness of these items was controlled by two scholars
having their PhD degree in mathematical modeling and other two scholars having their PhD
degree in the field of measurement and evaluation in education. The criteria for evaluating the
items was suitability of the items with the indices of mathematical modeling competencies,
appropriateness of item formats, suitability of item levels for pre-service elementary mathematics
teachers. In order to increase the quality of the items and to develop items representing the
construct ideally, the scholars were also requested to suggest delete or add new items if possible.
After revisions of the scholars, some items were deleted, new ones were written, and unclear
items were modified. As a result, Mathematical Modeling Self-Efficacy Scale consisting of 32
items was prepared as the first draft (see Appendix).

2.3. Data analysis

The first draft was applied to 72 students to analyze some basic psychometric properties of
items including item-total score correlations, item mean, and standard deviations. By doing this,
the researcher had also the possibility of observing how students react to the expressions and
students’ ideas about the item structures. The results of the preliminary analysis revealed that
item parameters were appropriate and none of the items were needed to be deleted except
modifying some of them to make more understandable.

Verification process of the scale consisted of two applications. Exploratory factor analysis
and confirmatory factor analysis were carried out in each application. In order to have evidence
for internal reliability of the scale, Cronbach a and McDonald ® coefficients were calculated.
The assumptions of factor analysis were checked before doing this analysis. In order to test the
appropriateness of sample size, Kaiser-Meyer-Olkin sample suitably test was done and it was
found that the sample size was adequate. When the descriptive statistics of the data were
examined, there was not any missing values and outliers. As another assumption for factor
analysis, there should not be multicollinearity. Since, principle component analysis was done,
this assumption will not create problem and there is no need to check (Tabachnick & Fidell,
2013). In order to check univariate and multivariate normality, Chi-square statistics was
evaluated and this assumption was not satisfied (p<0.05). For this reason, Robust Maximum
Likelihood method was used to estimate the parameters. For data analysis, IBM SPSS 18.0,
LISREL 8.80, and Microsoft Office Excel 2010 software were used.

3. RESULTS

In this section, the results of item analysis for preliminary application, validity and
reliability studies were reported in detail.

3.1. Item Analysis of Preliminary Application

Before verifying appropriateness of the scale structure on a large trial group, it will be
beneficial to observe the suitably of the scale in practice on a small group. For this purpose, the
first scale template was applied to 72 students and the feasibility of the items was examined. For
item analysis two methods are generally preferred: Simple and Henryson methods. Simple
method bases on upper and lower 27% of whole group and it is appropriate for a sample of 300
or more participants. Henryson method is usually used for a sample of 60 or higher participants.
When the sample is big enough, the results of two methods are similar. In the present study,
descriptive statistics were calculated based on Henryson method due to the sample size of the
first application (N=72).
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In Table 1, item means (u), standard deviations (S) and item-total score correlations (riT)
are given. According to the results, item means differ from 3.13 to 3.85 and standard deviations
differ from 0.72 to 1.16. Item-total score correlations differ from 0.30 to 0.66 and all of them are
significant (p<0.05). Since, it was aimed to develop a scale with high internal consistency, 0.30
and higher correlations are enough for intended purpose. The mean of the items is higher or
lower than the mean of all items by standard deviations that are higher than 0.60, which is lower
bound.

Table 1. Descriptive Statistics

Item u S n Nt Item U S n Nt

1 3.76 0.853 71 043 17 3.3 0.962 71 0.47
2 3.65 0937 72 0.1 18 3.85 098 71 0.39
3 3.71 0721 72 04 19 3.81 0.839 70 05
4 3.46 0.992 72 043 20 3.25 1.143 71 0.66
5 3.26 0.904 72 0.61 21 3.38 1156 72 047
6 3.18 1142 72 0.39 22 3.51 1.061 72 0.37
7 3.63 1131 72 0.36 23 3.33 0856 72 0.6
8 3.42 1196 72 044 24 3.64 0.844 72 0.58
9 3.68 0819 72 0.52 25 3.13 1.055 71 0.3
10 3.51 1.061 72 041 26 3.38 1.08 72 051
11 3.47 1.007 72 05 27 3.55 0983 71 0.61
12 3.73 0962 70 0.63 28 3.63 0941 72 0.39
13 3.44 106 72 041 29 3.4 0.944 72 0.43
14 3.38 0868 71 0.53 30 3.24 112 72 054
15 3.81 0959 72 0.53 31 3.26 0934 72 054
16 3.32 1.005 72 0.6 32 3.44 1.005 72 0.48

3.2. Validity Studies

Validity is a process in which evidences are collected to support inferences done based on
test scores (Cronbach, 1984). According to the well accepted classification, validity consists of
content, construct and criterion related evidences. Content validity is related to the fact that the
items are a sample of subject and behavior domain (Cronbach & Meehl, 1955). In the present
study, scholar views were taken as a rational evidence for content validity. Four scholars’
suggestions were taken into account during whole scale development process including forming
item pool, modifying or deleting items that are not consistent with mathematical modeling
construct. Criterion-based evidence is related to the fact that the test measures what it intended to
measure (Cureton, 1951). In order to provide evidence for criterion-based validity, the
correlation between developed scale and an already existed scale that measures the same
construct is examined. Since there could not be found any scale that measures mathematical
modeling self-efficacy, criterion-based validity evidence could not be obtained for the present
scale.

Construct validity is related to the construct that test measures instead of criterion scores.
Cronbach and Meehl (1955) stated that nomological networks that indicates how constructs will
be measured and shows the relationships between each other are essential for construct validity.
Campbell and Fiske (1959) made nomological networks more concrete and suggest multi-
method multi-trait matrix to show the relationships between variables. They also suggest to
analyze convergent and divergent validity evidences together when any concrete criteria do not
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exist. In the present study, factor analysis was used as an empirical method to provide evidences
for the construct validity of the scale. For this purpose, the structure of the scale was explored
with exploratory factor analysis after item analysis of preliminary application. The obtained
structure of the scale was hypothetically tested with confirmatory factor analysis. After verifying
the structure of the scale, convergent validity coefficient was calculated. Due to the
unidimensional structure of the scale, divergent validity coefficient could not be calculated.

3.2.1. Exploratory factor analysis.

In order to examine construct validity of the scale, first of all, an exploratory factor
analysis was conducted with the data collected from 180 pre-service elementary mathematics
teachers. The appropriateness of the data for the analysis was investigated by examining the
results of the Keiser-Meier-Olkin (KMO) and Bartlett sphericity tests. According to Tabachnick
and Fidell (2013), KMO value should be greater than 0.60 and Bartlett test result need to be
significant for an exploratory factor analysis to be conducted. The scale’s values for the KMO
test was 0.88 and Bartlet test results were significant (x>=2044.23, p=0.000). Therefore, it can be
said that the data were appropriate for the analysis.

According to Biiytlikoztiirk (2013), the factors that have eigenvalues equal or greater than 1
are assumed to be significant factors. Accordingly, there are 7 significant factors that have
eigenvalues equal or greater than 1. Additionally, Biiyiikoztiirk (2013) suggests that if explained
variance for a scale that designed as unidimensional is greater than 0.30, it can be accepted
enough for ensuring the unidimensionality of the scale. In the present study, the first significant
factor has a factor loading value of 0.342. The unidimensional structure of the scale could also be
observed from scree plot. The curve of the plot decline dramatically after the first significant
factor. This is also an indication for unidimensional structure of the scale. Since the scale was
unidimensional as expected, there was no need for rotation.

In the present study, it was aimed that the items which have factor loadings in the first
factor are expected to have factor loadings at least 0.50. For this reason, the items (21, 18, 22, 7,
4, 6, 8 and 13) having factor loadings lower than 0.50 were removed from the scale. When these
items were deleted one by one, the structure of the scale varied and the items (9, 1, 19, 15, 26, 32
and 2) also had factor loadings lower than 0.50 and were removed from the scale. When all items
that were removed from the scale examined they had high relationships with each other and they
were lower relationship with the aim of the scale compared to other items according to scholar’s
views. After reducing dimensions, explanatory factor analysis was repeated with remaining
items. Scree plot for dimension reduction analysis is given in Figure 2.
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Figure 2. Scree plot

According to the scree plot given in Figure 2, the curve decreases dramatically after the
first factor. The second and the other factors have the values very close to each other and the
decrease between any two factors is not remarkable. Although the scree plot indicates a
unidimensional structure for the scale, it is important to examine component matrix and
explained variance proportions.

For the second exploratory factor analysis of remaining 17 items, the scale’s values for
the KMO test was 0.91 and Bartlett test results were statistically significant (x?=1058.85,
p=0.000). Therefore, it can be said that the data were appropriate for the analysis. There were
two significant factors that have eigenvalues equal or greater than 1. Explained variance for the
first factor was 0.445 and hence it indicates a unidimensional scale as observed in the scree plot.
All remaining items had factor loadings equal or greater than 0.56 for the first factor (Table 2).

Table 2. Factor Loadings (A) and Total Explained Variance

Item A Item A Item A Item A

5 776 30 .702 28 .638 25 .616
23 .755 16 .690 11 .638 3 574
24 .733 27 .682 17 .637 12 .562
31 729 14 .664 29 .620 10 .558
20 .708

Eigenvalue = 7.561
Total variance explained (%) = 44.476

According to the exploratory factor analysis results, it was concluded that 17 items
explained sufficiently mathematical modeling self-efficacy. In order to verify proposed scale
structure by this analysis, a confirmatory factor analysis was performed.
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3.2.2. Confirmatory factor analysis.

A confirmatory factor analysis was carried out to validate that the scale with 17 items is
proper to measure mathematical modeling self-efficacy of pre-service teachers. LISREL 8.80
software was used to perform the analysis and obtain evidences for construct validity of the
scale. In order to calculate model parameters, maximum likelihood technique was used (Joreskog
& Sorbom, 2004). Univariate and multivariate normality were checked and it was found that
these assumptions were not satisfied as the prerequisite of the analysis. Therefore, a robust
method for maximum likelihood technique was performed. Tabachnick and Fidell (2013) suggest
carrying out the analysis with a sample of approximately 300 participants. Therefore, the scale
with 17 items was applied to 310 pre-service elementary mathematics teachers from different
public universities around Turkey.

KMO and Bartlett test results were examined before doing the analysis. According to
Tabachnick and Fidell (2013), KMO value should be greater than 0.60 and Bartlett test result
need to be significant for a confirmatory factor analysis to be conducted. The scale’s value for
the KMO test was 0.88 and Bartlett test result was significant (x?>=1904.52, p=0.000). Therefore,
it can be said that the data were appropriate for the analysis.

As shown in Table 3, ¥? and y?/df statistics, the normed fit index (NFI), the non-normed fit
index (NNFI; also known as Tucker-Lewis index), the relative fit index (RFI), the comparative
fit index (CFI), the incremental fit index (IFI), the goodness of fit index (GFI), the adjusted
goodness of fit index (AGFI), the root mean square residual (RMR), and the root mean square
error of approximation (RMSEA) were used to interpret the fit of the model to the data (Kline,
2011). Among the modifications given for the decrease in 2 values in LISREL output, one of
them, which is between items 9 and 10, was done.

Table 3. y2 Statistics, Error, and Fit Indices

a vldf  p RMSEA NFI NNFI RFI CFlI GFI AGFI SRMR IFI

303.38* 255 .000 0.071 095 096 094 097 0.87 0.83 0.058 0.97
Notes. p<0.01

As shown in Table 3, ¢ statistics is significant (p<0.001) and y?/df statistics is 2.55.
Although it is advised that ¥?/df value need to be lower than 5 (Anderson & Gerbing, 1984),
Kline (2011) stresses that using this value to evaluate the fit of data to the model has not any
logical and statistical base. For this reason, interpreting other approximation and fit indices given
in Table 3 will be much appropriate. The model RMSEA and SRMR values for the present scale
were 0.071 and 0.057, respectively. The acceptable maximum cutoff value for RMSEA is 0.06
and for SRMR it is 0.08 (Hu & Bentler, 1999). However, Steiger (2007) proposes a maximum
cutoff value of 0.07 for RMSEA. Hence the model has acceptable fit to the data for RMSEA and
SRMR. Inversely, the acceptable value for GFI and AGFI indices is to be greater than 0.80
(Cole, 1987; Marsh, Balla & McDonald, 1988). Since the model GFI and AGFI values for the
present scale was 0.87 and 0.83, respectively, the model has again acceptable fit to the data. The
model values greater than 0.90 represents good fit, and greater than 0.95 indicates perfect fit of
the model to the data (Hair, Anderson, Tatham & Black, 1998). Relative fit indices, RFI, IFI, and
CFI have values 0.94, 0.97, and 0.97, respectively. Therefore, RFI indicates well; IFI and CFI
have perfect fit of the model to the data. Normed and non-normed fit indices are also interpreted
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similar to relative fit indices (Hu & Bentler, 1999). Since the model NFI and NNFI values for the
present scale were 0.95 and 0.96, respectively, the model has perfect fit to the data.

The item values of standardized factor loadings (A), unstandardized factor loadings (1), t
values, standardized error variances (o), unstandardized error variances (oe ), and determination
coefficients (R?) were calculated for the theoretical model and given in Table 4.

Table 4. Factor Loadings, t Values, Error Variances, and Determination Coefficients

Item A A t Oe oe R?

3 064 1 1055 0.60 0.6 0.40
25 0.57 0.87 1144 067 0.64 0.33
10 056 09 1113 069 0.74 0.31
17 0.57 094 11.03 068 0.75 0.32
16 0.61 1.01 1139 063 0.7 0.37
5 0.63 0.93 1230 0.60 0.53 0.40
11 0.56 0.93 10.75 0.68 0.75 0.32
12 058 09 1041 066 0.65 0.34
23 059 09 1177 065 0.63 0.35
20 0.64 0.98 1227 059 057 041
31 0.61 0.88 11.70 0.63 054 0.37
30 0.66 091 1055 057 045 0.43
24 0.59 0.87 11.71 065 058 0.35
14 0.64 096 10.15 058 053 0.42
27 0.52 0.78 10.69 0.73 0.67 0.27
29 0.66 1.02 1052 057 055 0.43
28 0.58 093 10.74 0.67 0.7 0.33

Kline (2011) suggests that the absolute values of standardized factor loadings are expected
to be greater than 0.10. In addition, it is also stressed that the values lower than 0.10 indicate
small effect; values between 0.30 and 0.50 represent medium effect; and values greater than 0.50
show large effect. Standardized factor loadings for the present scale vary between 0.56 and 0.66
and hence all of them indicate large effect. In addition, t values greater than the critical value
1.96 show that all items fit to the unidimensional model. The standardized error variances (oe)
for the items of the present scale vary between 0.57 and 0.73. These values show that error
variances are little higher than medium level. Correspondingly, explained variances vary
between 0.37 and 0.43 and they are little lower than medium level. When all findings obtained
from the confirmatory factor analysis were interpreted together, it was found that all 17 items fit
to the theoretical model.

Convergent validity. The present scale consists of congeneric items. These items do not have
equal factor loadings when compared to parallel, tau-equivalent, and essentially tau-equivalent
items. Therefore, the reliability and validity coefficients for congeneric items were evaluated
differently. McDonald (1985) suggests to use @ coefficient for such items. The value of this
coefficient for this scale was calculated as 0.97. Campbell and Fiske (1959) proposed convergent
validity to establish construct validity. Convergent validity could be evaluated by using
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reliability coefficient. vw is equal to the correlation between observed and true scores in
classical test theory. The value 0.99 indicates that the construct validated by confirmatory factor
analysis has a very high convergent validity and this value constitutes a strong evidence for
construct validity of the scale. Since the scale was unidimensional, discriminant validity which
shows the discrepancy between two dissimilar constructs could not be evaluated.

3.3. Reliability of the Scale

Reliability coefficient was defined differently in the literature. Gulliksen (1950) identified
that it is equal to the correlation between observed scores obtained from parallel test forms.
Cureton (1958) stated that the ratio of true score variance to the observed score variance
corresponds to the reliability coefficient. Lord and Novick (1968) defined it as the square of
correlation between true and observed scores. In order to calculate reliability coefficient
corresponds to internal consistency of a scale, different reliability coefficients are used according
to the equality of item means, standard deviations, error variances, and factor loadings
(Yurdugiil, 2006). Since items factor loadings of the present scale were not equal, ® coefficient
(McDonald, 1985) was used to calculate the reliability of the scale. Kline (2011) suggested that a
reliability coefficient greater than 0.90 is reliable at perfect level. As it was calculated in the
equation 4, o internal consistency coefficient of the scale is 0.97. This value indicates that the
reliability of the present scale is very high.

In addition to ® coefficient, Cronbach’s a coefficient was also calculated as standardized
factor loadings of the items are close to each other. McDonald‘s ® coefficient is equal or higher
than Cronbach’s o coefficient in all measurements (Bacon, Sauer & Young, 1995). For the
present scale, Cronbach’s o reliability coefficient was calculated as 0.91. This value is the lower
bound for the reliability of the scale. Although a is lower than @ coefficient, it also indicates a
perfect level reliability for the present scale.

Since McDonald ‘s @ and Cronbach’s a coefficient could have values between 0.00 and
1.00, if the reliability value found is subtracted from 1.00, the new value found indicates total
observed score variance arising from random errors (Kline, 2011). When McDonald‘s ® and
Cronbach’s a coefficient for the presented scale are subtracted from 1.00, the random error
variance is 3% and 9%, respectively. It means that maximum total observed score variance
arising from random errors is 0.09. These findings show that the present scale has a very low
total observed score variance arising from random errors.

4. CONCLUSIONS AND SUGGESTIONS

The aim of the present study is to develop a self-efficacy scale to measure pre-service
elementary mathematics teachers’ belief on their competencies in mathematical modeling. The
scale is unidimensional and it is constructed according to Blum and Kaiser’s (1997)
mathematical modeling competencies framework that includes all competencies specified by
Lingefjrad (2004). The final form of the scale consists of 17 items and they are in the form of
Likert format which is scored 1 to 5 points. When the items with negative meaning reversed, the
scale scores vary between 17 to 85 points. Higher scale score means higher level self-efficacy of
mathematical modeling competencies. Indices for items, and the items included and not included
in the final form are given in Appendix. The Turkish version of the final form will be provided to
the researchers that are interested in self-efficacy of prospective teachers related to mathematical
modeling competencies.
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The validity studies revealed that the scale is verified in terms of its content and construct
to be measured. The evidences are obtained by taking the ideas of scholars, teachers and students
for the content of the scale and it is concluded that the scale measures what it intends to measure.
Moreover, exploratory and confirmatory evidences obtained by factor analysis provided strong
evidences for the construct validity of the scale. In addition, the reliability analysis revealed high
level of internal consistency according to both Cronbach’s and McDonald’s reliability
coefficients. This finding also constitutes an evidence for construct validity of the scale. When
all findings are interpreted together, an appropriate tool is developed to measure pre-service
teachers’ self-efficacy beliefs on their mathematical modeling competencies.

Since assessing mathematical modeling performances is more complicated than expected
(Blum, 1993; Lingefjard & Holmquist, 2004), this scale is considered to be a convenient tool that
could be used in the field of mathematical modeling. Scholars and teachers can utilize this scale
to make interpretations about students’ self-efficacies which is one of the most important
indicators for performance of the students as justified by some researchers (e.g., Bandura, 1997,
Dede, 2008; Lee, 2009; Pajares & Graham, 1999).

In other research studies, it can also be used to investigate on the relationship between
modeling performances and students’ self-efficacies. Moreover, the scale could be used in
mathematical modeling studies for diverse purposes such as examining the effects of other
mathematical constructs, their relationship with different demographic variables, etc. In
addition, evidences related to criterion-related validity, test-retest, split-half and equivalent form
reliability can be collected to enhance the scale. Finally, this scale can be adapted to the high
school level for different regions and countries.
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Appendix
Indices for mathematical modeling self-efficacy scale
Indices #  ltem Inclusion
Competenciesto 1 | could understand real life problem situation by simplifying. NI
understand the 2 | could make assumptions to understand and interpret real life problems. NI
real problem 3 I could identify real life situations differently. I
and to set up a 4 | have difficulty in planning to solve a real life problem. NI
model basedon 5 | could benefit from relations between variables to make estimations from I
reality given situation.
6 | have difficulty in setting up a figure, drawing or model to describe real life NI
situation.
Competenciesto 7 | have difficulty in establishing relationships between mathematical models NI
setupa (formula or graphics) and mathematical materials (unit cubes, geometrical
mathematical strips, etc.).
model fromthe 8 | could not decide on relevant information to set up a mathematical model. NI
real model 9 | could see mathematical relationships in real life situation. NI
10 I could reflect on a mathematical model in depth. |
11 1 could use different materials to set up a mathematical model. |
12 | could choose appropriate mathematical notations (graphic, function, etc.) to |
set up a mathematical model.
Competenciesto 13 | have difficulty in understanding mathematical and cognitive processes in NI
solve developing mathematical formulas or notations.
mathematical 14 1 could compare mathematical models developed for different problem |
questions within situations.
this 15 1 could decide on how to use mathematics in different problem situations. |
mathematical 16 1 could design mathematical models for different mathematical subjects. I
model 17 | could use a formula developed for solving a math problem in developing |
formulas for similar problems.
18 | could demonstrate a function on a graphical model. NI
Competenciesto 19 I could interpret mathematical results in social and daily life. NI
interpret 20 I could apply the solution for a mathematical problem to the real life situations.
mathematical 21 | have difficulty in understanding mathematical formulas or graphics used in NI
results in a real other disciplines (physics, chemistry, etc.).
situation 22 | have difficulty in interpreting mathematical formulas or graphics applied to NI
real life situations.
23 | could generalize mathematical solutions into different real life situations. |
24 | could demonstrate the logic behind a mathematical formula in real life |
situations.
25 | could develop formulas or graphics that enable to take actions for the future |
based on a given dataset.
Competenciesto 26 | could validate the model that | developed by mathematical modeling. NI
validate the 27 | feel confident to demonstrate the accuracy of a mathematical model. |
solution 28 I could critically check the solution that | obtained by mathematical modeling. |
29 | could review the modeling process after developing a solution for a |
mathematical problem situation.
30 I could develop alternative solutions during mathematical modeling process. |
31 I could develop creative solutions by checking possible mistakes done during |
modeling process.
32 1 could develop problems that could be solved by mathematical formulas or NI
graphics.
Notes.

NI: Items not included in the final form
I: Items included in the final form
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1. INTRODUCTION

Most teaching professionals spend their entire careers refining their instructional methods in
the pursuit of teaching excellence. This refining process continually challenges teachers to adapt
teaching methodologies in order to improve student performance and engagement. However, this
refining process becomes even more critical when the teaching professional teaches underprepared
college students in mathematics (Smittle, 2003). Traditional and non-traditional students enroll in
community colleges and universities every year lacking the foundation and skills required for
college level mathematics. Students who lack the foundational skills in mathematics place into
developmental mathematics courses in order to become prepared to succeed in their mathematics
course (s) required for graduation. In the 1990 study by the Conference Board of the Mathematical
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Sciences (CBMS) (Albers, Loftsgaarden, Rung, & Watkins, 1992), it was reported that 56% of all
students studying mathematics at two-year colleges were studying at the remedial level. Nearly a
decade later, the Fall 2000 CBMS survey reported 60% of all students enrolled in two-year colleges
annually take remedial math courses (Lutzer, Maxwell, & Rodi, 2002). Instructors for
developmental mathematics courses at these higher education institutions serve as a gateway for
success throughout a student’s collegiate career. These instructors face the challenge of building,
or rebuilding, the necessary foundation of mathematical skills and attitudes necessary to succeed
in credit generating mathematics courses required for graduation.

Instructors face this challenge of building mathematical skills and attitudes upon an insecure
mathematical foundation many students bring into colleges and universities. Unfortunately, the
average United States student’s ability in math, according to the National Assessment of
Educational Progress (NAEP), SAT, and ACT scores, is not keeping pace with society’s demands
(Scherer, 2002). According to Scherer (2002), the average SAT math score has only increased
three points since 1967 and only forty percent of these students earned a score of 22 or higher on
the ACT math portion (the equivalent of predicting a C or better in a first-year college-level
course). With such a high percentage of college students not prepared for college mathematics,
something must be done differently to prepare students and help develop mathematical skills at
the college level. More specifically, developmental mathematics students have generally been
unsuccessful with traditional instructional methods and materials. Effective developmental
mathematics teachers must be able to present mathematics in different ways, requiring teachers to
have in-depth knowledge of the concepts and skills they are teaching as well as higher level content
knowledge in the field (Smittle, 2003).

Along with providing different teaching strategies, another key component of a
developmental mathematics course is to raise the self-efficacy of the developmental mathematics
student. Much research has focused on mathematics anxiety and achievement yet little research
exists on the factors affecting the self-efficacy of the developmental mathematics student.
Understanding the self-efficacy of developmental mathematics students could lead to intervention
strategies or teaching strategies aimed to promote a positive sense of mathematical ability which
influences mathematics achievement (Pajares, 2002). Developmental mathematics instructors
seeking to refine their teaching methodologies should strive to improve mathematical ability while
simultaneously improving student’s self-efficacy. Increasing these two components in the
developmental mathematics classroom begins the building, or rebuilding, process of a solid
mathematical foundation for underprepared mathematics students.

1.1 Statement of the Problem

According to the National Center for Education Statistics (NCES), in 1999-2000, 32% of all
freshmen in four-year colleges and universities along with 41% of community college freshmen
required developmental education, which includes developmental mathematics (NCES, 2001, as
cited in Smittle, 2003). Other studies indicate about 40% of traditional undergraduates take at least
one such course (Woodham, 1998, as cited in Attewell, Lavin, Domina, & Levey, 2006).
Developmental mathematics educators have been attempting to improve struggling learner’s
ability to learn and succeed in mathematics for decades. Students’ ability to succeed in college
level mathematics courses are required for graduation and seems to be a “determinate of not only
choice of a college major but also serves as a determinant in the acquisition of a college degree”
(Hall & Ponton, 2005, p. 26). If students cannot successfully complete their developmental
mathematics course (s), and then proceed to successfully complete their required mathematics



International Journal of Assessment Tools in Education: Vol. 4, Issue 1, (2017) pp. 37-53
] (T 00

courses, they cannot graduate. Students in developmental mathematics courses show promise of
succeeding at the college level by displaying strengths in some academic areas but they show
weakness and struggle with mathematics (Attewell et al., 2006).

Many struggling learners believe they cannot succeed in school (Pajares, 2003). When
developmental mathematics students enter the mathematics classroom, they bring negative past
experiences and most believe that they will not do well in this mathematics course. This belief is
also referred to as a student’s mathematics self-efficacy. Self-efficacy refers to “beliefs in one’s
capabilities to organize and execute the courses of action required to produce given attainments”
(Bandura, 1997, p. 3). Over three decades of research findings “amply support the contention that
students’ self-efficacy beliefs powerfully affect their academic performance in various ways”
(Mills, Pajares, Herron, 2007, p. 417). Also, low self-efficacy beliefs “impede academic
achievement and, in the long run, create self-fulfilling prophecies of failure and learned
helplessness that can devastate psychological well-being” (Margolis & McCabe, 2006, p. 219).
With almost one-third of new students entering colleges and universities taking developmental
courses, what factors impact the self-efficacy of developmental mathematics students? What
instructional strategies are instructors utilizing to ensure students increase their self-efficacy while
simultaneously becoming competent to complete the required courses?

The purpose of this quantitative study is to determine differences in developmental
mathematics students’ self-efficacy, within the demographic data from the survey, based upon the
Mathematics Self-Efficacy Scale results.

2. REVIEW OF RELATED LITERATURE

Developmental mathematics instructors face this challenge of building mathematical skills
and attitudes upon an insecure mathematical foundation many developmental mathematics
students bring into colleges and universities. Students in developmental mathematics courses show
promise of succeeding at the college level by displaying strengths in some academic areas but they
show weakness and struggle with mathematics (Attewell et al., 2006). However, if students cannot
successfully complete their developmental mathematics course (s), and then proceed to
successfully complete their required mathematics courses, they cannot graduate. Since students’
ability to succeed in college level mathematics courses is required for graduation, this requirement
seems to be a “determinate of not only choice of a college major but also serves as a determinant
in the acquisition of a college degree” (Hall & Ponton, 2005, p. 26). Developmental mathematics
students have generally been unsuccessful with traditional instructional methods and materials.
Effective developmental mathematics instructors must be able to present mathematics in different
ways, requiring teachers to have in-depth knowledge of the concepts and skills they are teaching
as well as higher level content knowledge in the field (Smittle, 2003). With such a high percentage
of college students not prepared for college mathematics, something must be done differently to
develop students’ mathematical skills and appropriate attitudes to be successful at the college level.

One such difference in the developmental mathematics classroom is the holistic approach
taken to prepare students to succeed. Many struggling learners believe they cannot succeed in
school (Pajares, 2003). More specifically, when developmental mathematics students enter the
mathematics classroom, they bring negative past experiences, usually some apprehension, and
most believe that they will not do well in this mathematics course. This belief is also referred to as
a student’s self-efficacy toward mathematics. Self-efficacy refers to “beliefs in one’s capabilities
to organize and execute the courses of action required to produce given attainments” (Bandura,
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1997, p. 3). Over three decades of research findings “amply support the contention that students’
self-efficacy beliefs...powerfully affect their academic performance in various ways” (Mills et al.,
2007, p. 417). Also, low self-efficacy beliefs “impede academic achievement and, in the long run,
create self-fulfilling prophecies of failure and learned helplessness that can devastate
psychological well-being” (Margolis & McCabe, 2006, p. 219). With almost one-third of new
students entering colleges and universities taking developmental courses, what approach does the
developmental educator take to increase not only mathematical skills but the self-efficacy of the
student? Increasing these two components in the developmental mathematics classroom lays the
groundwork for building, or rebuilding, a solid mathematical foundation for underprepared
mathematics students.

Understanding the factors that impact the self-efficacy of developmental mathematics
students is the focus of this study. Understanding the self-efficacy of developmental mathematics
students could lead to intervention strategies or teaching strategies aimed to promote a positive
sense of mathematical ability which influences mathematics achievement (Pajares, 2002). This
literature review discusses the background of developmental education and placement into
developmental mathematics courses. The literature then examines self-efficacy related to academic
achievement; the sources of self-efficacy; self-efficacy regarding gender and race; and a brief
history of assessing mathematics self-efficacy. This literature review primarily focuses on articles
describing college students and not articles discussing middle or high school students. Topics not
thoroughly discussed include self-efficacy relating to self-regulation and self-efficacy relating to
self-concept. Following the literature is a summary of the research findings.

2.1 Research Questions

1. Which factors have an effect on developmental mathematics students’ self-efficacy?

2. What is the relationship of developmental mathematics students’ MSES scores in regards to
gender?

3. What is the relationship of developmental mathematics students’ MSES scores with race and
gender?

4. What implications are evident by analyzing the developmental mathematics students’ self-
efficacy within the developmental mathematics classroom?

2.2 Definition of Terms

Affective domain: This refers to an emotional component. It consists of attitudes, or one’s
tendency to respond in a certain way, along with memories of past failures and successes. Affective
variables include math anxiety, self-confidence in learning and doing mathematics, liking or
disliking mathematics, interest in mathematics, attributions for success and failure in mathematics,
as well as beliefs about oneself as a learner of mathematics, and beliefs about math’s usefulness
(Bassarear, 1991).

Attitude toward mathematics: This may be defined as “the level of like or dislike felt by an
individual toward mathematics” (Quinn, 1997, p. 108).

COMPASS mathematics placement exam: COMPASS is defined by Illinois State University
as a Placement Exam determines which math courses students are eligible to take at Illinois State
University. Placement exam results are provided to assist in determining initial placement in a
math course and are discussed with Academic Advisors. All examinees receive questions in
Algebra. Depending on their Algebra score, they are then be routed into either Pre-Algebra
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questions OR College Algebra and Trigonometry questions. COMPASS is an untimed exam. The
average time needed to complete the exam is less than one hour.

Cognitive Domain: “The logical component that processes thought, that stores and retrieves
information, that deals with aptitude for learning math, and that matches learning readiness to
teaching strategies” (Martinez & Martinez, 1996, as cited in Shields, 2006).

Developmental Mathematics Student: A student displaying moderate skill deficiencies in
mathematics that requires cognitive and affective growth before enrolling in credit courses.
Throughout this process of growth, the student is expected to function adequately. Students are
placed in developmental mathematics courses following a mathematics placement exam (Shields,
2006).

Math Anxiety: “Feelings of tension and anxiety that interfere with the manipulation of
numbers and the solving of mathematics problems in a wide variety of ordinary life and academic
situations” (Richardson & Suinn, 1972, p. 551).

Mathematics Self-Efficacy Scale: This self-report instrument is useful for measuring college
students’ mathematics self-efficacy and consists of two subscales. The Likert-style questionnaire
consists of 34 self-reported items where the student rates his or her level of confidence relating to
mathematical tasks. The purpose of the Mathematics Tasks subscale is to measure student
confidence in the ability to perform everyday mathematical tasks. The purpose of the Mathematics
Courses subscale is to assess student confidence in their ability to earn a B or better in college
courses that require mathematical skills (Hall & Ponton, 2005).

Self-Efficacy: This concept refers to “beliefs in one’s capabilities to organize and execute
the courses of action required to produce given attainments” (Bandura, 1997, p. 3).

Self-regulation: This concept refers to a “metacognitive process that requires students to
explore their own thought processes so as to evaluate the results of their actions and plan alternative
pathways to success” (Usher & Pajares, 2009, p. 443). Furthermore, successful self-regulating
students organize their work, set proximal and distal goals, seek help when needed, and manage
their time well.

Traditional students: This concept refers to students are who are often below the age of 24.
They enroll in college immediately after graduation from high school and pursue undergraduate
education on a full-time basis. Most traditional students are financially dependent on others and
are employed only on a part-time basis. They often do not have family with children and education
is their primary responsibility.

Nontraditional students: This concept refers to students are who considered to be adult
learners who often have family and work responsibilities. They are often over the age of 24 and
return to college to seek out additional education that is necessary for job transitioning in the
workforce.

2.3 Limitations of the Study

This study has been limited to adult college students from developmental mathematics
courses enrolled in MAT 104: Intermediate Algebra during the Spring 2010 semester. Adult
students will be classified as traditional or non-traditional students during the data collection. The
data collected may not be representative of the entire population regarding the self-efficacy of
developmental mathematics students. Even though Informed Consent forms are given before
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research begins, and the course instructor will not be present when students fill out the survey,
some students could feel the answers they provide may affect their grade in some way. The sample
size is limited due to the following qualifications: participants who volunteered, were 18 years of
age or older, and placed in developmental mathematics courses for the Spring 2010 semester.
There is an assumption the participants accurately and honestly responded to the survey and
demographic questions. For this reason, it is assumed the data is accurate to the best of the students’
abilities.

3. METHODOLOGY
3.1 Participants

The sample population consisted of 240 male and female college students who were eighteen
or older and enrolled in MAT 104: Intermediate Algebra for the Spring 2010 semester at a
Midwestern four-year public university. From the 240 participants, 79 (33%) of the students were
male, and 158 (66%) of the students were female (see Table 1). Although a more balanced sample
would have been ideal, more women are typical in developmental mathematics classes. Analyzing
the university’s Fall 2009 student enrollment data showed 11886 (57%) undergraduate students
were female compared to 8970 (43%) male students (University Facts, 2009). Although women
represented a vast majority of the sample, this would probably be true in most courses at this
university and is typically the case in developmental mathematics courses. The sample consisted
of many racial backgrounds including 4 (2%) American Indian/Native Alaskan students; 41 (17%)
Black/Non-Hispanic students; 6 (3%) Asian/Pacific Islander students; 23 (10%) Hispanic students;
158 (66%) White/Non-Hispanic students; and 8 (3%) students classified themselves as other. The
sample had 24 (10%) non-traditional students with 207 (86%) students classified as traditional
students. Ninety-six (40%) of the sample completed the Basic Algebra course prior to enrolling in
Intermediate Algebra. Almost all students enroll in developmental mathematics courses based
upon completion of the COMPASS mathematics placement exam. The rationale for selecting
developmental mathematics students in only Intermediate Algebra was due to the researcher’s
belief students who place into this level of mathematics will demonstrate a low level of self-
efficacy toward mathematics.
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Table 1. Descriptive Data of the Sample

Category Description N %

Gender Male 79 32.9
Female 158 65.8
Not Indicated 3 1.3
Total 240
American Indian/Native

Race Alaskan 4 1.7
Black/Non-Hispanic 41 17.1
Asian/Pacific Islander 6 2.5
Hispanic 23 9.6
White/Non-Hispanic 158 65.8
Other 8 3.3
Total 240

Minority vs. Majority Minority 82 34.2
White/Non-Hispanic 158 65.8
Total 240

Credit Hours Earned 0-29 150 62.5
30-59 48 20.0
60-89 27 11.3
90+ 9 3.8
Unsure 1 0.4
Not Indicated 5 2.1
Total 240

Completed Basic Algebra Yes 96 40.0
No 142 59.2
Not Indicated 2 0.8
Total 240

Repeated Intermediate Algebra  Yes 37 154
No 203 84.6
Total 240

Student Status Traditional 207 86.3
Non-Traditional 24 10.0
Not Indicated 9 3.8
Total 240

Due to the quantitative nature of this study, the convenience sampling includes participants
from all eleven sections of Intermediate Algebra courses offered in the Spring 2010 semester.
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3.2. Instrumentation

Participants were asked to complete the Mathematics Self-Efficacy Scale (MSES). The
intended outcome of the MSES was to accurately measure student confidence in the ability to
perform every day mathematical tasks. The MSES was originally developed in 1983 by Betz and
Hackett and contained 75 items. However, after a revision in 1993, the survey became more
concise and now contains 34 items. The MSES contains a Mathematics Tasks subscale and a
Mathematics Courses subscale. The purpose of the Mathematics Tasks subscale measures student
confidence in the ability to perform everyday mathematics tasks. The purpose of the Mathematics
Courses subscale is to determine student confidence in their ability to earn a B or better in college
courses that require mathematical skills (Betz & Hackett, 1993). Betz & Hackett (1983) reported
internal consistency using the coefficient alpha to be .96 for the total scale and .92, .96, and .92 for
the Tasks, Problems, and Courses subscales, respectively. Lent et al. (1991) reported a coefficient
alpha of .92 and a two-week test-retest reliability of .94. Based upon the findings in this current
study, our Cronbach’s alpha is .95. Therefore, the findings in this research are consistent with
previous reports and should be considered reliable and valid data.

The Likert-style questionnaire consists of 34 self-reported items where the student rates his
or her level of confidence. Participants rate their level of confidence using categories such as “no
confidence at all,” “very little confidence,” “some confidence,” “much confidence,” or “complete
confidence.” Scoring for each question ranges from 0 = no confidence at all, to 9 = complete
confidence. To compute the MSES score, the mean of all 34 items is calculated. The range of
MSES scores could fall between 0.000 and 9.000. If a student failed to respond to an item, the sum
is calculated based upon the items that were completed. However, if more than 3 items were not
completed, the survey is not considered valid. Such surveys were not included in the sample for
this research study. Table 2 provides the approximate percentile equivalents to aid in interpreting
the MSES scores. These percentile equivalents are separated by gender since significant gender
differences were found when creating the mathematics self-efficacy scale. For example, if a female
receives a MSES score of 6.223, she falls within the 60-70" percentile. This result indicates the
female participant exhibits a stronger sense of mathematics confidence than approximately 65%
of the female population. However, if a male receives a MSES score of 6.223, he falls within the
40-50" percentile. This result indicates the male participant exhibits a stronger sense of
mathematics confidence than approximately 45% of the male population.

29 ¢

This instrument was selected due to its reliability and validity to measure college-level
students’ mathematics self-efficacy. Furthermore, Betz and Hackett (1993) note that the content
validity for the MSES has been demonstrated through research that validates each area measured
by the instrument. The MSES has a positive correlation between other mathematics scales such as
math anxiety (r = .56), confidence in doing mathematics (r = .66), perceived usefulness of
mathematics (r = .47), and the effectance motivation in math (r = .46), thus enhancing the validity
of this instrument. Permission was granted to print and distribute the MSES on January 21, 2010
for up to 300 participants (see Appendix B).
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Table 2. Approximate Percentile Equivalents for Mathematics Self-Efficacy Scores

Total Score
Percentile Females Males
95 7.9 8.5
90 75 8.1
80 6.9 75
70 6.5 7.1
60 6.1 6.7
50 5.8 6.4
40 55 6.1
30 5.1 5.7
20 4.7 5.3
10 4.1 4.7
5 3.7 4.3

4. RESULTS

An independent samples t-test was conducted to determine if a significant difference
between the mathematics self-efficacy of male (N = 79) and female (N = 158) students as measured
by the MSES exists. The mean MSES score for all male students in Intermediate Algebra was
5.977 (SD = 1.174); and the mean MSES score for all female students was 5.243 (SD = 1.272).
The results of the t-test (t = 4.293, p = .000) suggested that the means are not equal. Therefore, a
significant difference exists between the level of mathematics self-efficacy for male and female
students in Intermediate Algebra. Male students demonstrate a higher level of mathematics self-
efficacy than female students.

A one-way analysis of variance (ANOVA) was performed to determine the main effects of
race on the dependent variable for MSES score. Tukey and Scheffe post hoc tests were performed
to further analyze the interactions between the individual racial groups (see Table 3). The results
indicate no significant differences between and within racial groups F(5, 234) = 1.290, p = .269.
The Tukey post hoc results indicate no significant difference exists between racial groups (p =
.120). Similarly, the Scheffe post hoc results demonstrate no significant difference exists between
racial groups (p = .274). Since race could interact with gender to create significant differences
based upon race and gender, a multivariate analysis of variance (MANOVA) was performed.
Similar to the ANOVA results, the MANOVA results indicate no interaction between race and
gender. Race does not have statistical significance and does not appear to be a significant factor in
the mathematics self-efficacy of Intermediate Algebra students.

Since many of the racial groups consist of very few participants, the relationship between all
minority students and White/Non-Hispanic students was examined. An independent samples t-test
was conducted to determine if there was a significant difference between the minority group (N =
82) and the White/Non-Hispanic group (N = 158). The results indicate the mean MSES score of
the minority students was 5.332 (SD = 1.366); and the White/Non-Hispanic students had a mean
MSES score of 5.584 (SD = 1.244). The results of the t-test (t = 1.436, p = .152) indicate there is
no significant difference in the MSES scores comparing minority students to White/Non-Hispanic
students. Combining the MANOVA results, prior ANOVA results, and the results from this t-test
suggest that race, as its own stand alone variable, does not have a significant effect on MSES
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scores. Therefore, the results suggest race does not have statistical significance regarding the
mathematics self-efficacy of Intermediate Algebra students.

Table 3. Tukey and Scheffe post hoc tests of MSES Score

Race N MSES Score
Tukey HSD?*  Other 8 4.6738
Hispanic 23 5.2980
Black/Non-Hispanic 41 5.3380
White/Non-Hispanic 157 5.5759
Asian/Pacific Islander 6 5.7585
American Indian/Native Alaskan 2 6.2794
Sig. 150
Scheffe? Other 8 4.6738
Hispanic 23 5.2980
Black/Non-Hispanic 41 5.3380
White/Non-Hispanic 157 5.5759
Asian/Pacific Islander 6 5.7585
American Indian/Native Alaskan 2 6.2794
Sig. 319

An independent samples t-test was conducted to determine if there was a significant
difference between the mathematics self-efficacy of non-traditional (N = 24) and traditional
students (N = 207) as measured by the MSES. Although the non-traditional students do not have
enough participants in their group to display statistical significance, the t-test was still completed.
The mean MSES score for non-traditional students was 5.832 (SD = 1.427); and the mean MSES
score for all traditional students was 5.494 (SD = 1.286). The results of the t-test (t = -1.206, p =
.229) suggest there is no significant difference in the MSES scores when comparing non-traditional
and traditional students.

An independent samples t-test was conducted to determine if there was a significant
difference between the mathematics self-efficacy of students who placed into a lower
developmental mathematics course (N = 96) and students who placed directly into Intermediate
Algebra (N = 142) as measured by the MSES. The mean MSES score for all students placing in a
lower course was 5.290 (SD = 1.320); and the mean MSES score for all students placing directly
into Intermediate Algebra was 5.655 (SD = 1.253). The results of the t-test (t = -2.154, p =.032)
suggest that the means are not equal. Therefore, a significant difference exists between the
mathematics self-efficacy of students placing into a lower developmental mathematics course prior
to enrolling in Intermediate Algebra. Students placing directly into Intermediate Algebra
demonstrate a higher level of mathematics self-efficacy than students who place into Basic
Algebra, or lower, developmental mathematics course.

An independent samples t-test was conducted to determine if there was a significant
difference between the mathematics self-efficacy of students repeating Intermediate Algebra (N =
37) and students enrolled in Intermediate Algebra for the first time (N = 203) as measured by the
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MSES. The mean MSES score for all students repeating Intermediate Algebra was 5.649 (SD =
1.261); and the mean MSES score for all students enrolling in Intermediate Algebra for the first
time was 5.470 (SD = 1.296). The results of the t-test (t = .773, p = .440) suggest there is no
significant difference in the MSES scores of students enrolling for the first time in Intermediate
Algebra in comparison to students repeating the course.

A one-way analysis of variance was performed to determine the main effects of credit hours
earned on the dependent variable MSES score (see Table 4). The results indicate no significant
differences between and within credit hour groups F(6, 233) = 1.544, p = .165. These results
suggest that the status of a student based upon credit hours does not have statistical significance
regarding the mathematics self-efficacy of Intermediate Algebra students.

Table 4. One-Way Analysis of Variance of MSES Score by Credit Hours

Sum of Squares  df Mean Square  F Sig.
Between Groups 15201 6 2.534 1.544 165
Within Groups 382,252 233 1.641
Total 397.453 239

A two-way analysis of variance was performed to determine the main effects and interactions
of credit hours and gender on the dependent variable MSES score (see Table 5). The results
indicate a significant main effect for gender (F = 6.321, p = .013) and no significant interaction
between gender and credit hours on MSES score (F =.280, p = .840). Consistent with our gender
t-test results, gender displays a significant difference in this ANOVA. However, when gender and
credit hours are combined, this interaction does not appear to be a significant factor in the
mathematics self-efficacy of Intermediate Algebra students.

Table 5. Two-Way Analysis of Variance of MSES Score by Gender and Credit Hours Earned

Source Type Il Sum of Squares  df Mean Square F Sig.
Corrected Model 44,6722 10 4.467 2.925 .002
Intercept 997.257 1 997.257 653.016 .000
Gender 9.653 1 9.653 6.321 .013
Credit Hours 13.586 6 2.264 1.483 .185
Gender * Credit Hours 1.281 3 427 .280 .840
Error 345.137 226 1.527

Total 7527.450 237

Corrected Total 389.809 236

a. R Squared = .115 (Adjusted R Squared = .075)
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5. DISCUSSION

Based upon the research findings in this study, students enrolled in Intermediate Algebra
possess low levels of mathematics self-efficacy. Students with low levels of self-efficacy often
tend to complete only simple academic tasks where they apply the minimal amount of effort
necessary and do not persist when the task becomes challenging. In other instances, students will
choose not to complete the academic assignment altogether. (Mills et al., 2007; Margolis &
McCabe, 2006). The current study found the mean MSES score for all male students in
Intermediate Algebra was 5.977 (SD = 1.174), which falls somewhere in the 30-40™" percentile
when interpreting the results based upon the approximate percentile chart provided by Betz and
Hackett (1993). This indicates male students in Intermediate Algebra rank in the 30-40" percentile
when comparing the mathematics self-efficacy of all male mathematics students. The findings are
similar to previous research with Intermediate Algebra students. Hall and Ponton (2005) found
male Intermediate Algebra students possessed a mean MSES score of 5.392 (SD = 1.301).
However, an interesting difference between the studies indicates Hall and Ponton’s (2005) male
students would fall into the 20-30™" percentile based upon the percentile chart. When comparing
the two groups of male students, the mean MSES scores could be significantly different. Although
the findings from each study could produce significant differences, both research studies
consistently demonstrated male Intermediate Algebra students possess low levels of mathematics
self-efficacy. Both studies confirm that male college students in Intermediate Algebra display less
confidence in their mathematics abilities.

Examining the mean MSES score for all female students in Intermediate Algebra compared
to previous research displayed very consistent findings. This research found the mean MSES score
for female students in Intermediate Algebra was 5.243 (SD = 1.272), which falls into the 30-40™"
percentile based upon the approximate percentile chart provided by Betz and Hackett (1993).
Similar to previous research, Hall and Ponton (2005) found female Intermediate Algebra students
possessed a mean MSES score of 5.294 (SD = 1.545). The female Intermediate Algebra students
in the Hall and Ponton (2005) study fell into the into the 30-40" percentile based upon the
percentile chart. Similar to the male findings, both research studies consistently demonstrate
female Intermediate Algebra students possess low levels of mathematics self-efficacy.

Although male and female Intermediate Algebra students possess low levels of mathematics
self-efficacy, one of the significant findings from this research indicated female students possess
lower levels of mathematics self-efficacy than male students. The results from this study support
previous research indicating females possess lower levels of mathematics self-efficacy than males
(Betz & Hackett, 1983; Lent, Lopez, Brown & Gore, 1996; O’Brien, Martinez-Pons, & Kopala,
1999; Pajares, 2002). On the other hand, the results from this study do not support previous
research by Hall and Ponton (2005) who found no significant difference regarding mathematics
self-efficacy between males and females. The mean MSES score for the entire sample of this
research study was 5.498 (SD = 1.290) while Hall and Ponton (2005) found Intermediate Algebra
students possessed a mean MSES score of 5.33 (SD = 1.447). With very similar mean MSES
scores, some possible differences in the studies should be considered. The current research has a
larger sample size of Intermediate Algebra students (N = 240) compared with Hall and Ponton’s
(2005) sample size (N = 105). Breaking down the sample sizes indicates females (N = 158) have
almost twice the amount of participants in this sample compared to our males (N = 79). Whereas
Hall and Ponton (2005) had females (N = 63) in a lower ratio compared to males (N = 42). Another
variable to consider within the sample includes how Hall and Ponton (2005) only analyzed
Intermediate Algebra students who were of freshmen status. By not including all participants
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enrolled in Intermediate Algebra, like our sample, this could cause some differences in the data.
However, the current research had 146/237, or 62%, that are considered freshmen status. Although
multiple variables could be analyzed within each study, most research concludes that females
possess lower levels of mathematics self-efficacy.

When determining what factors impact the mathematics self-efficacy of developmental
mathematics students, one main factor in this study, along with previous research, are the gender
differences. Developmental mathematics instructors need to be aware of the “gender dynamic
routinely at work in the classroom and strive to involve the minority gender in discussions on
content. Teachers need to remember that teacher gender also can influence participation from
students and work to include both males and females in questions and answers” (Waycaster, 2001,
p. 413). Developmental mathematics instructors should be aware how their gender could influence
participation in the classroom. This study found females possess lower levels of self-efficacy than
males. Females also consist of the majority gender in the developmental mathematics classroom.
Instructors should make an effort to keep a balance of students from each gender responding to
questions and providing answers. Also, previous research has indicated “social persuasions and
vicarious experiences were critical sources of women'’s self-efficacy beliefs, and that they recalled
those types of incidents to a greater extent than they recalled performance accomplishments”
(Zeldin et al., 2007, p. 1039). As developmental mathematics instructors attempt to strengthen self-
efficacy toward mathematics in each gender, females tend to improve their self-efficacy through
cooperative learning in groups or finding a role model to provide support. However, males tend to
rely more on successful experiences from previous attempts and working through the material on
an individual level to build their confidence. Instructors could provide this opportunity in class or
could possibly assign a group homework assignment. However, having students find their own
group of students they are comfortable with would be ideal. Each gender may follow different
paths in order to improve confidence and mathematics self-efficacy. Instructors should “convey
the message that academic success is a matter of desire, effort, and commitment rather than of
gender or established social structure” (Pajares, 2002, p. 123). Developmental mathematics
instructors should attempt to incorporate multiple learning opportunities throughout their course
in order to enhance the self-efficacy for all students which will ultimately enhance academic
achievement.

While gender differences were significantly different, this study did not find any significance
between male and female Intermediate Algebra students when comparing racial backgrounds.
Based upon previous research, minority students have consistently demonstrated lower self-
efficacy than White/Non-Hispanic students (Stevens et al., 2004; O’Brien et al., 1999). Due to the
limited number of research studies involving mathematics self-efficacy and race, previous research
has only focused on high school students. Comparing high school students with college students
causes some concern. Typically only the students who were academically successful in high school
transition to the university level. The minority students at the university level were probably the
more self-efficacious students from their high schools. Although no significant differences were
found between the racial background of Intermediate Algebra students, examining the
demographics of the university compared to the Intermediate Algebra sample demonstrates some
stark differences. For example, this study has 34% of the sample being labeled as minority
students. The university’s overall demographics indicate 17% of the student body is minority
students (University Facts, 2009). Intermediate Algebra students enroll twice the number of
minority students than is typical at this university. Other interesting numbers indicate that this
sample had 17% being labeled as Black/Non-Hispanic and 10% labeled as Hispanic. The
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university’s overall demographics include only 6% of the student body being labeled Black/Non-
Hispanic and 4% as Hispanic. Once again, our ANOVA'’S indicate race does not significantly
impact Intermediate Algebra student’s mathematics self-efficacy. This would suggest that some
extraneous variables we have not measured are somehow influencing the higher percentage of
minority students in developmental courses.

Racial backgrounds did not significantly influence MSES scores and the same could be said
about traditional students and non-traditional students. Cassazza (1999) has shown that the fastest
growing segment of higher education is the number of non-traditional learners. Hall and Ponton
(2005) called for more research involving the mathematics self-efficacy of non-traditional students
and traditional students. In response to this call, this study compared the mathematics self-efficacy
of non-traditional (N = 24) and traditional students (N = 207) as measured by the MSES. Although
Cassazza (1999) determined this was a fast growing segment of the higher education population,
the non-traditional students were not well represented in this sample. With only 24 participants in
the non-traditional group, this sample size does not have enough participants for statistical
purposes. The results also indicated no significant differences between traditional and non-
traditional students. The comparison between traditional and non-traditional students should be
conducted at the community college where a higher number of students likely would be classified
as non-traditional students.

Similar to the traditional and non-traditional findings, when comparing credit hour
information and Intermediate Algebra students, no significant differences were found. Previous
research by Hall and Ponton (2005) found a significant difference between the mathematics self-
efficacy of freshmen Calculus | students compared to freshmen Intermediate Algebra students.
The Calculus | students displayed significantly higher levels of mathematics self-efficacy. The
current study compares students only enrolled in Intermediate Algebra and shows no significant
differences based upon credit hour status. With 62% of students being freshmen, 20% being
sophomores, 11% being juniors, and only 4% labeled themselves as seniors, there are no
significant differences in mathematics self-efficacy based upon whether you are a freshmen,
sophomore, junior, or senior, enrolled in Intermediate Algebra. Since our sample of junior students
(N = 27) and senior students (N = 9) are small, the statistical validity of comparing freshmen with
seniors is not completely accurate. However, no significant differences occurred between and
within gender and credit hours. This interaction does not appear to be a significant factor in the
mathematics self-efficacy of Intermediate Algebra students.

Along with credit hour status not being a significant difference, students enrolling in
Intermediate Algebra for a second or third attempt did not show any significance when compared
to students enrolling for the first time. Based upon Bandura’s (1986, 1997) self-efficacy theory,
students who have failed to complete Intermediate Algebra on the first attempt would probably
possess lower levels of self-efficacy. Mastery experiences are the primary source of self-efficacy
information for almost every person. It could be assumed that withdrawing from, or failing, a
course would negatively impact student’s mathematics self-efficacy. However, the results
indicated that students who are repeating Intermediate Algebra (N = 37) are not significantly
different than students who are taking Intermediate Algebra for the first time (N = 203) based upon
MSES scores. Some possible explanations include the fact that females comprise a strong majority
of the students in Intermediate Algebra courses. Previous research indicated ‘“social persuasions
and vicarious experiences were critical sources of women’s self-efficacy beliefs, and that they
recalled those types of incidents to a greater extent than they recalled performance
accomplishments” (Zeldin et al., 2007, p. 1039). Females may not necessarily gauge a tremendous
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amount of their mathematics self-efficacy from mastery experiences, or failed experiences, in this
case. The results clearly show no significance between groups of students repeating Intermediate
Algebra and students enrolling in Intermediate Algebra for the first time. This is encouraging to
developmental mathematics instructors as they attempt to build repeat Intermediate Algebra
student’s mathematics self-efficacy. Knowing students enrolled in Intermediate Algebra for a
second, or third attempt, do not have lower mathematics self-efficacy is one less barrier impeding
student’s academic achievement in a mathematics course.

Conversely, students enrolled in Intermediate Algebra after completing a lower
developmental mathematics course did have significantly lower levels of mathematics self-
efficacy compared to students placing directly into Intermediate Algebra. Previous research by
Hall and Ponton (2005) found a significant difference between the mathematics self-efficacy of
freshmen Calculus | students compared to freshmen Intermediate Algebra students. The Calculus
| students displayed significantly higher levels of mathematics self-efficacy. Calculus | and
Intermediate Algebra are separated by usually three or four mathematics courses. By only
separating the students with one mathematics course, the results from this current study support
Hall and Ponton (2005) findings of significant differences between two mathematics courses. The
results from this study also support previous research indicating students who perform at lower
academic levels report significantly less self-efficacy than students operating at higher academic
levels. Whether comparing gifted and regular students (Zimmerman & Martinez-Pons, 1990) or
regular and low achieving students (Multon, Brown, & Lent, 1991), the students in the higher
courses displayed significantly higher self-efficacy than students in the lower level courses. The
current study is in contrast to previous research by Young and Ley (2002) which found students
in developmental mathematics courses had similar levels of mathematics self-efficacy as students
placing in regular mathematics courses. Based upon Bandura’s (1997) self-efficacy theory,
mastery experiences, or previous experiences, with mathematics is the most influential aspect of a
person’s self-efficacy. Students taking a lower mathematics course than Intermediate Algebra have
probably experienced many negative feelings toward mathematics by not having experienced
much success in previous mathematics courses. The results from this study seem to support the
principles of self-efficacy theory and previously established research.

5.1. CONCLUSION

Developmental mathematics educators have been attempting to improve underprepared
student’s mathematical abilities for decades. Increasing the developmental mathematics student’s
self-efficacy should improve their confidence in mathematics while simultaneously improving
their mathematical ability. Adjusting instructional methodologies to incorporate more mastery
experiences, verbal persuasion, and cooperative learning in the classroom are some strategies for
instructors to implement. However, instructors must realize there are no quick fixes to improve
low levels of mathematics self-efficacy. Students with low levels of mathematics self-efficacy
have faced an uphill battle to comprehend mathematics for many years. Nevertheless, continual
attempts, however slow and arduous, to improve developmental mathematics student’s self-
efficacy should be implemented by developmental mathematics instructors to improve student’s
chances of successfully completing their college degree. As developmental mathematics educators
seek teaching excellence, incorporating the improvement of developmental mathematics students’
self-efficacy throughout the process of improving instructional methods should lay the
groundwork for building a solid mathematical foundation for underprepared students to succeed.
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1. INTRODUCTION

An important segment of the entire reforms in education is the improvement of the system
of assessment regarding students’ achievements. The assessment contributes to the improvement
of the quality of education and its development to a great extent. The formative assessment in
primary education in the Republic of Macedonia was implemented for the first time, in structural
and systematic manner, in 2007 as part of the Primary Education Project (PEP) by USAID (United
States Agency for International Development). That project comprised of 433 primary and
secondary schools, and over 17 523 teachers, school and community representatives, (Almanah,
2011; Almanac, 2011). The project activities contributed significantly to the improvement of
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teachers’ capacities in the Republic of Macedonia by encouraging them to implement qualitative
manners for realization of formative assessment and to focus on the needs of the students.

As a continuous process of observation and evaluation of students’ activities in the teaching
process, the formative assessment provides information for student’s achievements. This
information serves as a basis for summative assessment, (Brookhart and Nitko, 2014; Poposki,
2005). The formative assessment is done throughout the entire teaching process and has preventive
and corrective character. It motivates and directs the future performance of students and teachers.
It has an influence on the flow of the teaching process and on the students’ achievements.
Formative assessment has a direct influence on the processes of teaching and learning, as well as
on the entire students’ development. It is directed towards modeling of the teaching process so that
the established goals and standards could be achieved. During the formative assessment, teachers
and students receive feedback for the quality and the effects of their activities. Teachers acquire
information about the manner of teaching, and students about the process of learning, (Black and
William, 2001; Black, 2007; Gojkov, 2003: 149). The formative assessment does not emphasize
the result of the achievements, i.e. the grade, but it refers to the facilitation of the process of
assimilating knowledge. As such, it is a manner which leads to achieving higher standards in
learning, (Black and William, 1998; Wiggins, 2012).

The objective of the research is to provide information that concerns the use of formative
assessment in the Macedonian language teaching process in Bitola, a region in the Republic of
Macedonia. This information could be used as a certain indicator of the effects of its use on a
national level. The analyses of the literature for formative assessment in the Republic of
Macedonia, the Macedonian language teaching curriculum from first to ninth grade for primary
education, the four tasks in the Curriculum (one task) and the Textbook (three tasks), as well as
the viewpoints of Macedonian language teachers and students display strong institutional support
of the concept of formative assessment. Additionally, the analysed materials demonstrate the
contributions but also the difficulties in its realization in the Macedonian language teaching
process. The analysis further demonstrates the estimation of teachers and students concerning the
suitability of the tasks for realization of formative assessment (in the Curriculum and in the
Textbook). Moreover, the analysis indicates the extent to which the tasks activate the higher
cognitive processes of the students.

2. OVERVIEW OF THE LITERATURE FOR FORMATIVE ASSESSMENT IN THE
REPUBLIC OF MACEDONIA

The characteristics and specificities of formative assessment in the Republic of Macedonia
were initially analyzed by Poposki. He includes the formative assessment in the group of the
summative and diagnostic assessment, according to the time period of its realization. He describes
formative assessment as a continuous process that has formative function and preventive character,
and he provides detailed analysis of the characteristics of formative assessment (continuity,
differentiation, prevention, etc.). Further, he gives special attention to the feedback, emphasizing
its importance in teaching and future activities of teachers, as well as in learning and progress of
students, (Poposki, 2005: 170-180).

A great number of handbooks for training teachers for implementation of formative
assessment in the teaching practice were written, as a result of the project activities from 2007. For
example, there is the Handbook: “Vrednuvanje na znaenjata na postiganjata na ucenicite”
[Assessment of the knowledge and achievements of students, 2007] written by a group of authors.
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This Handbook significantly relies on the book “Ucilisna dokimologija” [School dokimology,
2005] by Poposki. Further, in the Handbook “Unapreduvanje na ocenuvanjeto vo ucilistata”
[Enhancement of School Based Assessment, 2007] the authors emphasize the difference between
the formative and summative assessment, the importance of Bloom’s Taxonomy, and they provide
essay questions, tests, and other kinds of questions intended for realization of formative
assessment, (Schiel and Kitching, 2007). In addition, there is the Handbook “Ocenuvanje so testovi
na znaenje” [Assessment with knowledge tests, 2007]. The author of this Handbook, Violeta
Petroska-Beska, emphasizes the manner of creation and use of the essay questions, their
advantages and disadvantages.

Further, in 2011 an International conference was held: “Ocenuvanje za ucenje vo 21 vek”
[Assessment for learning in the 21 century], as a result of the project activities. On the Conference
a great number of foreign experts, teachers in primary, secondary and high education, and
counselors from the Bureau for Development of Education in Republic of Macedonia, shared their
viewpoints regarding the effects of the use of formative assessment in the teaching practice. Their
viewpoints, i.e. papers were published in a Proceeding of the Conference. The analysis of the
papers in the Proceeding demonstrates that the most common elaborated subjects are: the role of
formative assessment in the teaching practice of teachers and the learning process of students; the
characteristics of formative assessment; the different segments of formative assessment; the
connection between formative assessment and teaching goals, standards and criteria for success;
the character of the feedback, (Zbornik, “Ocenuvanje za ucenje vo 21 vek” [Proceeding,
Assessment for learning in the 21 century], 2011).

Moreover, the number of research studies in Macedonia, regarding the effects of the
implementation of formative assessment in the teaching practice has increased as a result of the
project activities. These studies indicate that teachers are getting familiar with the essential
characteristics of formative assessment. Formative assessment is recognized by teachers as a
developmental assessment that helps students’ progress. Teachers also believe that this assessment
provides feedback for them and their students. These facts are indisputable indicators that there is
a solid basis for implementation of formative assessment. They also demonstrate that the effects
of its implementation provide quality of the teaching process, (Author and Pejchinovska, 2011;
Talevski et al., 2014). Additionally, research studies, (Author and Pejchinovska, 2011;
Pejchinovska and Author, 2014) indicate that almost all teachers plan the formative assessment in
the yearly and thematic lesson plans. In these documents they note the techniques for assessment
of students’ achievements. Teachers also prepare daily lesson plans where they provide more
detailed description of the techniques and instruments for assessment of students’ achievements.

According to the results of the research studies, (Pejchinovska and Author, 2014; TalevskKi
et al., 2014) it could be concluded that teachers pay attention to the connection between the
formative assessment and the teaching goals. This is a significant indicator which demonstrates
that teachers operationalize the teaching goals that are given in the teaching plans for all students.
They also differentiate and individualize the approach in the realization of the tasks. Thus, in the
range of the global teaching goals, teachers set more specific goals according to the needs and the
abilities of each student. The individualization and differentiation of tasks as planed and systematic
activity, indisputably speaks of the teachers’ competencies for implementation of formative
assessment. The connection between the formative assessment and the teaching goals is a
necessary prerequisite for effective and efficient implementation of formative assessment.
Additionally, this is a condition for providing solid bases for promotion of the quality of teaching
and learning, i.e. the quality of the teaching process in general.
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3. METHODOLOGY OF THE RESEARCH

This research has qualitative and quantitative paradigm. The methods for collecting and
processing the data, and for gaining scientific conclusion are analysis, synthesis and comparison.
Data collection is done with questionnaires for students and teachers, prepared by the authors of
this paper.

An analysis of the Macedonian language teaching curriculum from first to ninth grade for
the nine-year primary education in Republic of Macedonia is done, in regard of the institutional
support of the concept of formative assessment. This analysis is done in accordance with the
directions for realization of formative assessment given by the Ministry of Education and Science
and the Bureau for Development of Education. The Teaching Curriculum is retrieved from the
official website of the Bureau for Development of Education. Then, there are two separate analyses
of questionnaires given to Macedonian language teachers and students. These questionnaires
examine their viewpoint regarding the following: the contributions of formative assessment but
also the difficulties in the daily Macedonian language teaching process; the extent to which the
tasks in the Macedonian language textbooks are suitable for formative assessment in general; and
especially, the extent to which one task given in the Teaching curriculum for sixth grade, and three
tasks given in the Macedonian Language Textbook for sixth grade are suitable for formative
assessment, i.e. for improvement of students’ achievements and also for activation of their higher
cognitive processes. The Textbook is retrieved from the official website for digital textbooks of
the Ministry of Education and Science. Both documents (Curriculum and Textbook) are currently
used in the teaching process in sixth grade of the nine-year primary education. The analysis, in
fact, interprets the results from the questionnaires and makes a comparison between them. In the
questionnaires, among the questions, four tasks have been used. These tasks are analysed regarding
the Bloom’s Taxonomy, i.e. the extent to which they activate the higher cognitive processes of the
students. The four tasks from the Teaching Curriculum and the Textbook refer to the section
“Language” for the teaching unit “Grammatical category mood of verbs”. The tasks are:

1. Task from the Macedonian Language Teaching Curriculum for Sixth Grade, (Nastavna
programa po makedonski jazik VI oddelenie, Macedonian Language Teaching Curriculum for
sixth grade, 2008: 7): After an analysis of a text from a textbook, students have the task to underline
all verbs in a given paragraph. Then, they should write the underlined verbs in their notebooks and
determine the verb form regarding the person, number, aspect and mood.

2. Three tasks from the Macedonian Language Textbook for Sixth Grade, (Velkova, Jovanovska,
2011: 20): 2.1. Apply your knowledge — Write three sentences for each mood of the verbs; 2.2.
Recognize the mood of the verbs in the following sentences: Toj vezba redovno (He exercises
regularly); Goce, piSuvaj pobrzo (Goce, write faster); Jana bi peela postojano (Jana would sing
constantly); Donesete voda, ve molam (Bring water, please); Jas bi jadela sladolen (I would eat
ice-cream); Kalina redovno vezba (Calina regularly exercises); 2.3. Transform the verb form in
the sentences, from indicative mood into imperative and subjunctive mood. (Example: Baba
zboruva., Grandmother talks.; Babo, zboruvaj!, Grandmother, talk!; Baba bi zboruvala.,
Grandmother would talk.) — 1. Tato odi brzo (Father goes fast); 2. Tanja gleda film. (Tanja watches
a movie); 3. Ribarot fati riba (The fisherman caught a fish). The research includes 30 Macedonian
language teachers who teach from fifth to ninth grade of the nine-year primary education, and 90
students who currently attended sixth grade, in the following primary schools in the municipality
of Bitola and Novaci: “Kliment Ohridski”, “Todor Angelevski”, “Kiril i Metodij”, “Elpida
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Karamandi”, “Goce Delcev”, “Dame Gruev” (Bitola); “Slavko Lumbarkovski” — Ba¢ (Novaci);
“Brakja Miladinovci” — Dedebalci (Mogila).

4. RESULTS, ANALYSIS AND DISCUSSION

4.1. Formative Assessment in the Macedonian Language Teaching Curriculum for Primary
Education

In the Macedonian language teaching curriculum from first to ninth grade for the nine-year
primary education there is a special section referring to assessment of students’ achievements. This
section provides directions for the implementation of formative assessment.

In the Macedonian language teaching curriculum for first, second and third grade there is a
recommendation for implementation of formative assessment during the teaching process. This
includes creation of portfolio for the students that contains: collection of indicators such as
students’ creations, products, statements, etc. for each student individually; current (formative)
evaluation lists prepared in advance for each student that are filled in after every particular activity
of the student; case study in which the teacher notes the actual state; instruments that refer to every
particular teaching section (the teacher writes information about students’ achievements) and
provide information of all aspects that are stimulated by the Macedonian language curriculum (the
intellectual, socio-emotional and psychomotor aspect). It is also stated that the evaluation lists refer
to the teaching goals that are completely achieved by the entire class. Further, it is stated that
micro-summative assessment is provided at the end of the second trimester, on the basis of the
information collected with the formative assessment, (Macedonian Language Teaching
Curriculum for First grade, 2007: 22, 23; Second grade, 2007: 15,16; Third grade, 2007: 13, 14).

In the Macedonian language teaching curriculum from fourth to ninth grade there are more
information regarding the formative assessment. Firstly, there is a recommendation for
implementation of formative assessment during the teaching process. Further, it is said that
teachers could realize the formative observation and assessment of students’ achievements by
using various methods and procedures. Some of them are the following: conversations teacher —
student, oral presentations, written exercises, tests, homework and portfolio — collection of
indicators for the achievements of each student individually. According to the given directions,
the portfolio should be accessible to the parents throughout the entire school year. In that way they
could also contribute to the quality of the realization of the Macedonian language teaching process.
In addition, it is stated that the portfolio of each student would continue to be used for the following
grade with purified and selected information. Further, it is stated that the results of the observation
of students’ achievements provide creation of planed oral and written feedbacks. These feedbacks
(in form of descriptions) are intended for the students, the parents and the teachers. Finally, it is
indicated that micro-summative assessment is provided at the end of every trimester on the basis
of the information collected with the formative assessment. (Macedonian Language Teaching
Curriculum for Fourth grade, 2009: 19; Fifth grade, 2008: 17; Sixth grade, 2008: 18; Seventh
grade, 2008: 16, 17; Eighth grade, 2008: 15, 16; Ninth grade, 2009: 17, 18).

The Macedonian language teaching curriculum from sixth to ninth grade indicate that all of
the methods for formative assessment could be evaluated by the teacher with a help of evaluation
lists. This list should be prepared in advance for each student and it should be filled in after every
particular activity of the student. (Macedonian Language Teaching Curriculum for Sixth grade,
2008: 18; Seventh grade, 2008: 16, 17; Eighth grade, 2008: 15, 16; Ninth grade, 2009: 17, 18).
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From the analysis of the Macedonian language teaching curriculum it could be concluded
that the Ministry of Education and Science and the Bureau for Development of Education provide
strong institutional support of the concept of formative assessment. It is evident that there are
directions and recommendations for realization of formative assessment. Those directions and
recommendations could significantly contribute to the improvement of the quality of learning by
the students and the education in general.

4.2 Analysis of the Results of the Questionnaire for Macedonian Language Teachers

The following are the results of the questionnaire for teachers, along with the analysis and
the discussion. The result regarding the work experience of the teachers is presented in Figure 1.
Namely, 47% of the teachers (14 respondents) have work experience of more than ten years, 30%
of them (9 respondents) have work experience of five to ten years, and 23% (7 respondents) have
work experience of one to five years. There are not teachers with work experience of less than a
year.

0%

m 3) less than a year (0)
m b) one to five years (7)
c) five to ten years (9)

m d) more than ten years (14)

Figure 1. Question no.1. What’s the length of your work experience?

The result of the first question is directly connected with the result of the second question.
Figure 2 presented the results of the second question which refers to the participation of teachers
in projects, seminars or trainings for formative assessment. Namely, 13 respondents (43%) have
participated in these forms of professional development only once, the biggest part of the teachers,
that is, 16 respondents (54%) have participated many times, and only one respondent has not
participated in project, seminar of training of this kind. These results provide an illustration of the
real situation regarding the participation of teachers in these forms of professional development.
It is a fact that, after the implementation of formative assessment in the Republic of Macedonia,
these forms of professional development about formative assessment are held continually.
Nowadays, there is not a teacher who has not participated in one of these forms of professional
development, organized mostly by the Ministry of Education and Science and the Bureau for
Development of Education.
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3%

H 3) yes, once (13)
| b) yes, many times (16)
c) no, never (1)

Figure 2. Question no.2. Have you even participated in projects, seminars or trainings for formative
assessment?

Further, the result, presented in Figure 3, demonstrates that 83% of the teachers (25
respondents) correctly associate the formative assessment with the entire development of the
student’s personality, i.e. the cognitive, affective and psychomotor domain, and 5 respondents
(17%) associate the formative assessment only with the cognitive domain. This result is a clear
indicator of the developed competencies of most teachers regarding the formative assessment.
However, this result also indicates the need for their further professional development, so that the
knowledge of all teachers could be improved.

m ) cognitive domain (5)
m b) affective domain (0)

¢) psychomotoral domain (0)
m d) all of the above (25)

Figure 3. Question no.3. What does the term “formative assessment” refer to?

Moreover, from the result presented in Figure 4, it is evident that 27 respondents (90%)
comprise the continuous observation and evaluation of students’ activities in the formative
assessment, and 20 respondents (67%) additionally comprise the process of providing constructive
feedback. Only 12 respondents (40%) state that the effective formative assessment further
comprises clearly defined goals in the teaching process. The teachers had the possibility to choose
more than one answer, but it is evident that most of them consider that the formative assessment
only includes the continuous observation and evaluation of students’ activities. A small number of
them additionally included the effective feedback and the goals of the teaching process. This
information indicates the need for further development of teachers’ competencies regarding the
characteristics and specificities of the formative assessment. The constructive, constant, well-
timed, individualized and, above all, corrective feedback, and the goals of the teaching process are
closely related to the formative assessment, (Black and William, 1998; Brookhart, 2008; Wiggins,
2012).
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100% - 90% (27)

80% - 67% (20)

60% -

40% (12)
40% -
20% -
0% -
a) clearly defined goals b) continuous ¢) providing constructive
observation and feedback
evaluation

Figure 4. Question no.4. What does the formative assessment comprise?

The following result, presented in Figure 5, refers to the stability of formative assessment
and its characteristic in the daily teaching practice of teachers. 87% (26 respondents) state that
they constantly use formative assessment in their daily teaching practice, and 13% (4 respondents)
use it occasionally. This result indicates the need for further research of the causes that evoke some
teachers to employ formative assessment occasionally, and not constantly. However, it is also very
important to emphasize that the number of those teachers is significantly smaller, and that there
are not teachers who do not use formative assessment at all. Moreover, this information
demonstrates that teachers employ formative assessment in their daily teaching practice and they
understand the importance of formative assessment in the teaching process. A great number of
studies connect the improvement of students’ achievements with the use of formative assessment,
(Black, 2007; Gojkov, 2003).

m a) constantly (26)
m b) occasionally (4)

c) never (0)

Figure 5. Question no.5. How often do you employ formative assessment in the classroom?

The above stated information could be further confirmed with the result presented in Figure
6. Namely, 87% of the teachers (26 respondents) reckon that formative assessment improves
students’ achievements to a great extent. Only 13% of them (4 respondents) respond that it has
only a slight influence on the improvement. Again, this result indicates the need for further
research of the causes that evoke some teachers to reckon that there is only a slight improvement
in the students’ achievements. The causes may have different character. However, it is very
significant to emphasize that there are not teachers who reckon that this kind of assessment does
not improve the achievements at all. This is an indisputable indicator of the direct connection of
the improved students’ achievements with the implementation of the formative assessment.
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m 3) greatly (26)
m b) slighlty (4)
c) not at all (0)

Figure 6. Question no.6. How much does the formative assessment improve student’s achievements?

Further, a great number of studies also indicate the importance of incorporating the formative
assessment in the yearly and developmental program of schools’ work. Consequently, it is very
important to incorporate the formative assessment in the yearly, thematic and daily lesson plans,
(Black and William, 1998; Black, 2007; Standardi za ocenuvanje na ucenicite vo 0osnovnoto
obrazovanie, Nacrt, 2008 [Standards for assessment of students in primary education, Draft, 2008];
Wiggins, 2012). In this sense, the result, presented in Figure 7, confirms the importance of planning
the formative assessment in the daily teaching practice. The teachers had the possibility to choose
more than one answer. Consequently, 24 respondents (80%) state that they plan and integrate the
formative assessment it the thematic and daily lesson plans, 18 respondents (60%) plan the
formative assessment in the yearly lesson plans as well. This information depicts the developed
competencies of teachers and their understanding that the planning of formative assessment is a
very important segment of the teaching practice.

ot 80% (24) 80% (24)
70% - 60% (18)
60% -
50% -
40% -
30% -
20% -
10% -
0% -

a) In the yearly lesson b) In the thematic lesson c) In the daily lesson
plans plans plans

Figure 7. Question no.7. Where do you plan and integrate the formative assessment?

Formative assessment implies the use of various techniques and instruments for assessment
of students’ achievements. Namely, the use of different techniques provides more valid
information about the achievement of each student. Consequently, the teacher could be more
confident that the assigned grade is a reflection of the real achievement of the student, (Standardi
za ocenuvanje na ucenicite vo osnovnoto obrazovanie, Nacrt, 2008 [Standards for assessment of
students in primary education, Draft, 2008]). Thus, the result, presented in Figure 8, demonstrates
that the three most frequently used techniques and instruments for formative assessment are: check
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list 77% (23 respondents); conversations teacher — student 67% (20 respondents); and written
exercises 47% (14 respondents). Regarding the other techniques and instruments, the result
indicates that equal number of respondents, that is 11, use oral presentation and test; 3 of them use
homework as a technique for formative assessment; and 2 of them choose portfolio, self-
assessment, mutual assessment and project for the mentioned purpose. None of the respondents
uses quizzes, although other studies confirm that the quiz is powerful and creative tool for
formative assessment. Consequently, it is evident that teachers use various techniques and
instruments for implementing the formative assessment in the teaching practice. This provides
more valid grades and allows the teacher to be more objective when assessing students’
achievements.

a) conversation teacher — student (20)
b) oral presentation (11)
C) check list (23)

d) written exercises (14)
e) test (11)

f) portfolio (2)

g) self-assessment (2)

h) mutual assessment (2)
i) quiz (0)

J) project (2)

k) homework (3)

1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 8. Question no.8. Which three of the following forms for formative assessment do you use most
frequently?

It could be said that the techniques and instruments which are presented on workshops for
formative assessment are not definite. Thus, it is very important for the teacher to use its creativity
and to be in a continuous search of new techniques and instruments. The daily use of the same
techniques and instruments could lead to monotony in the teaching process. The surprisingly small
number of teachers who use the portfolio for formative assessment should be mentioned in this
research. A great deal of attention is given to the portfolio in the analyzed teaching curriculum.
That comes as a consequence to the fact that the portfolio is very convenient for students at a
younger age. The result concerning the techniques and instruments also depicts the small number
of teachers who use self-assessment, mutual assessment and project. Other studies identify them
as powerful tools for formative assessment because of the following benefits: each student has a
chance to solve authentic tasks related to those in the real world; they help the student to develop
the potential for creative and critical thinking; they enable the student to work in team; they enable
the student to evaluate his/her achievements independently by creating and implementing personal
criteria, (Andrade and Valtcheva, 2009: 13; Black and William, 1998; Chappuis and Stiggins,
2002: 41; McMillan and Hearn 2008: 40-41). Some studies confirm that, in the teaching practice,
teachers rarely use activities for self-assessment and mutual assessment. Their presence is more
declarative than real because teachers reckon that students do not have developed competencies
for these kinds of activities. Teachers believe that students should not interfere into their work as
teachers, etc., without considering the fact that, with the participation in the activities for self-
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assessment and mutual assessment, the assessment becomes shared partnership activity, and not
only their own responsibility, (Talevski et al., 2014).

Further, the new paradigm in the teaching process and assessment indicates a new conceptual
methodology for writing textbooks. The content of the textbooks should be suitable and should
include the formative assessment. The exercises and tasks should be in correlation with the manner
of teaching and assessment and should reflect the higher cognitive processes of thinking. Teachers
often have an automatic approach regarding the use of the tasks in the textbooks. They do not take
into consideration the cognitive processes which are developed by the task. For instance, regarding
the task given in the directions in the Macedonian Language Teaching Curriculum for Sixth Grade,
it could not be said that it requires application of verbs. Students should only underline the verbs
in a given paragraph of a text and determine the verb form, regarding the person, number, aspect
and mood. They should only recognize the indicative, imperative and subjunctive mood without
defining them. This is a clear indicator that the task refers to the first two cognitive levels of the
revised Bloom’s Taxonomy — remembering and understanding. Regarding the applying of
knowledge, the tasks given in the Macedonian Language Textbook of Sixth Grade are also
questionable. It might be said that only the first task refers to the third level of the Taxonomy,
because it requires the student to write sentences for each mood of the verbs. The second task
requires identification of the mood of the verbs in the given sentences. The third requires
transformation of the verb form from indicative mood into imperative and subjunctive mood. The
dilemma refers to the following: To what extent does the student apply the knowledge if he/she is
required to recognize the mood of the verbs in the given sentences and to transform the verb form
from indicative mood into imperative and subjunctive mood on examples that are already given.
The following result presented in Figure 9 refers to the frequency of use of the tasks in the
Macedonian language textbooks in general. 70% of the teachers (21 respondents) use them
occasionally, 20% (6 respondents) use them constantly, and the remaining 10% (3 respondents)
never use them for formative assessment. Certainly, it is easier for teachers to use the already given
tasks in the textbooks. They are released from the additional work of creating their own more
creative tasks which would be more suitable for development of the higher cognitive processes of
students. They are also released from additional expense for paper and photocopies.

H a) constantly (6)
m b) occasionally (21)
¢) never (3)

Figure 9. Question no.9. How often do you use the tasks in the textbooks for the purpose of performing
formative assessment?
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However, as Figure 10 demonstrates, 70% of the teachers (21 respondents) do not consider
the tasks to be more practical nor more economical for use in comparison with the tasks that the
teacher would create himself/herself. 30% of them (respondents) choose the opposite answer. They
find the tasks in the textbooks more practical and more economical for use.

ma) yes (9)
m D) no (21)

Figure 10. Question no.10. Do you find the use of the tasks in the textbooks more practical and more
economical than the use of tasks that you create on your own?

A great number of teachers do not even consider the cognitive processes which the tasks in
the textbooks develop. They believe that if the task is given in the textbook, then it must be in
accordance with the teaching curriculum and the teaching goals. They also believe that the
connection between the teaching goals in the curriculum and the content and tasks in the textbook
is always taken into consideration by the authors of the textbooks. When considering the cognitive
domain, the difficulty level of the tasks in the textbooks must depend on the age of the students
and the teaching goals. Though there are differences, it is obvious that the teaching process, in a
great part of its realization, is directed towards the lower (mostly the first two) levels of the
Bloom’s Taxonomy. The following result of the research, presented in Figure 1, confirms this
statement. Namely, 93% (28 respondents) reckon that the tasks in the textbooks mostly refer to the
first level — remembering, and about 90% (27 respondents) choose the second level —
understanding. Further, the results demonstrate that a relatively small number of respondents, that
is, 47% (14 respondents) choose the third level — applying, 37% (11 respondents) reckon that the
tasks refer to the fourth level — analyzing, and 23% (7 respondents) choose the fifth level —
evaluating. Only 10% (3 respondents) reckon that the tasks refer to the highest, sixth level, of the
revised Bloom’s Taxonomy which is creating. Regarding the three tasks from the Macedonian
Language Textbook for Sixth Grade, as it has previously been stated, the first certainly refers to
the third level — applying, but it is questionable whether the second and the third refer to the same
level as well. It is evident that they do not refer to the levels analyzing, evaluating and creating in
any case.
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a) remembering (28) 93%
b)understanding (27) 90%
¢) applying (14)
d) analyzing (11)
e) evaluating (7)
f) creating (3) 10%
0% 20% 40% 60% 80% 100%

Figure 11. Question no.11. Which three levels of the revised Bloom’s Taxonomy are the most prevalent in
the tasks (for formative assessment) given in the textbooks?

This result indicates the need for further improvement of the teachers’ competencies
regarding the knowledge about the levels of the Bloom’s Taxonomy. Also, there is a need for more
in-depth consideration of the level applying. In the literature, this level is described in different
manners. This gives to teachers’ space for different interpretation according to their own
understanding of the components that are included in the level applying. For instance, in the
explanation about the Bloom’s Taxonomy, (Clark, 2014; Huitt, 2011) concerning the level
applying, it is said that this level refers to memorizing and applying principles, ideas or theories.
The student uses the concept in a new situation, i.e. he/she applies the learned information from
the classroom in new situations at the work place. This explanation could be interpreted in two
manners, regarding the phrase new situation: the first one indicates that the student applies the
concept in a new situation in the process of learning, that is, in other situation in the classroom;
the second indicates that this level refers to applying the learned information from the classroom
in new situations at the work place, that is, in a situation outside the classroom. In the Handbook
“Unapreduvanje na ocenuvanjeto vo ucilistata” [Enhancement of School Based Assessment, 2007:
64], regarding the level applying, the following example is given: Connect the manner of living of
the characters in the novel with the manner of living in the reality. This indicates that the level
applying is present when students have to connect the learned information from the classroom with
authentic life situations. On the other hand, in the revised Bloom’s Taxonomy, (Krathwohl, 2002)
it is stated that the level applying is present when students have to use the information in other
familiar context. Thus, it could be concluded that the context should be familiar, but the phrases
familiar context and given situation might be interpreted differently as well. An illustration could
be made with another example. For instance, we would assume that the student has assimilated the
rules for correct use of the accent in the Macedonian standard language in a class at school. What
if, later in class, the student is given several new words which have not been mentioned earlier in
the exercises, and he/she is asked to determine the place of the accent in them. It is evident that
the rule is not applied at the work place, instead it is only applied in the classroom and the context
is familiar. Consequently, it is questionable what would be regarded as a new situation. Would the
previously mentioned new words be regarded as a new situation? Or a new situation would be
correct accenting of words in everyday life which would mean correct use of words regarding the
place of the accent while speaking. On the other hand, if the student in class is given, for example,
four words with only one of them correctly accented, (the other three words have an accent on
incorrect syllable) again, we have double interpretation. It is questionable whether this task refers
to the level applying or the level understanding, and whether this is a new situation or it is not,
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although it is evident that the context is familiar. The final examination for the mandatory subject
Macedonian language and literature, realized at the end of the fourth year of secondary education,
imposes different demands on students. What if students are given four new words (one with an
accent on the correct syllable and three with an accent on incorrect syllable) and they are asked to
choose the word with an accent on the correct syllable? Does this mean that the final examination
represents a new situation, an unfamiliar context or the context is familiar? Does the student apply
the knowledge, or does he/she know the rule and understands which of them are the correct
answer? This paper does not deal with more extensive analysis of the levels of the Bloom’s
Taxonomy. However, it suggests that there is a need for more precise explanation of the third level
— applying, as well as of the other three levels (analyzing, evaluating and creating). In that way,
the Bloom’s Taxonomy could be used in a more beneficial manner in the teaching practice, i.e. in
the process of writing teaching goals and for creation of tasks that would reflect the higher
cognitive processes of students.

The following result from the research refers to the previously explained four tasks from the
Teaching Curriculum (one task) and the Textbook (three tasks). Namely, 80% of the teachers (24
respondents) state that they would use these tasks. The 24 respondents who gave positive answer,
had the opportunity to explain their reasons. Namely, 40% of them (12 respondents) state that the
tasks are suitable for estimating whether the required knowledge is assimilated, 37% of them (11
respondents) reckon that they actively involve all students, and 23% of them (7 respondents)
reckon that they are suitable for the individual needs of the students. The other 20% (6 respondents)
gave negative answer, i.e. they stated that they would not use these four tasks. With regard of the
reasons, the result demonstrates that 10% of them (3 respondents) reckon that the tasks are not
suitable for estimating whether the required knowledge is assimilated, 7% (2 respondents) state
that they do not actively involve all students, and 1 respondent reckons that the tasks do not reflect
the individual needs of the students. Those 6 respondents who gave negative answer regarding the
use of the four tasks, had an extra space to write what they would use instead. One respondent
states that he/she would use tasks for group, individual and individualized work with different
level of difficulty suitable for the individual needs of the students. Other respondent states that,
apart from the four tasks, there is a necessity for additional assessment of the knowledge with other
tasks. Third respondent states that he/she would use tasks which would enable the students to
assimilate the material more easily. The fourth respondent states that he/she would use tasks for
development of the higher cognitive processes of the students. This information provides evidence
of the critical approach of the teachers in regard of the tasks from the Teaching Curriculum and
the Textbook. In addition, it is also an indicator of their creativity and the readiness to create their
own tasks which would be more suitable for formative assessment and which would enable the
students to develop the higher cognitive processes.

4.3 Analysis of the Results of the Questionnaire for Students

The following are the results of the questionnaire for students, along with the analysis and
the discussion. The first result, presented in Figure 12, indicates that 84% of the students (76
respondents) learn better when their knowledge is evaluated on a shorter period of time and for a
shorter material with different exercises and tasks. On the other hand, 16% of them (14
respondents) learn better when their knowledge is evaluated with half-year tests. They prefer to be
tested on an extensive material with one method of assessment. This result demonstrates the
importance of formative assessment in the teaching practice and its connection with students’
achievements, (Black, 2007; Gojkov, 2003). However, it also implies that students still use the
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practice of studying only for tests, i.e. only to get the grade that they want. Therefore, this result
suggests the need for change in the manner of studying of the students. That could be achieved by
using continuous formative assessment that would significantly contribute to the improvement of
their achievements.

H 3) on a shorter period of time and for a
shorter material with different exercises
and tasks (76)

B b) on an extensive material with half-
year tests (14)

Figure 12. Question no.1. | learn better when my knowledge is evaluated...

The motivation is a key factor related to students’ achievements. This means that the amount
of development of the internal students’ motivation is proportional with the quality of their
achievements. The result, presented in Figure 13, confirms the connection between motivation,
continuous feedback and numerical grade. 68% of the students (61 respondents) state that they are
more motivated for studying, learning and participating in the school activities when they have
continuous feedback. This leads to the conclusion that the continuous feedback provided by the
teacher also has positive influence on students’ achievements. This means that the qualitative,
corrective, clear, understandable, indisputable and continuous feedback should be an imperative
for every teacher, (Black and William, 1998; Brookhart, 2008; Wiggins, 2012). The remaining
32% of the students (29 respondents) state that they are more motivated by a numerical grade,
which means that they prefer numerical grade rather than continuous feedback. This opinion
requires further analysis and research regarding the reasons for this kind of motivation. Possibly,
the reasons could be found in the present practice of conducting the assessment on a specially
selected class for that purpose which is completed by assigning numeral grade. The grade is
considered a final result of students’ achievements. This practice could be surpassed with a
continuous use of formative assessment and in that manner students would be more aware of the
long-term effects of their studying.

m 3) continuous feedback (61)

® b) numerical grade (29)

Figure 13. Question no.2. | am more motivated by...
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Further, it has already been stated that the teaching goals are closely connected with the daily
teaching practice. It is very important for the students to understand why they should assimilate
certain material and for what that material would serve them in their future life. Regarding the
teaching goals, Figure 14 demonstrates that 93% of the students (84 respondents) state that their
Macedonian language teachers inform them about the goals of the lessons on each class. Only 7%
(6 respondents) state the opposite, i.e. that the teacher does not inform them about the teaching
goals. It is more than evident that the act of sharing the teaching goals with the students presents a
positive practice because it is a prerequisite for improvement of students’ achievements. The
teaching goals along with their concretization and operationalization make a valuable contribution
to the teaching process, because the teaching practice of the teachers and the learning of the
students depend on them, (Author and Pejchinovska, 2011). However, it should also be stated that
there have been and there would always be students who might not articulate the speech of the
teacher in a correct manner. The negative practice of not sharing the goals with the students still
exists apart from the already established positive effects. Thus, this possibility suggests the need
for serious changes in the daily teaching practice of some teachers. Moreover, Figure 14 also
demonstrates that 94% of the students (85 respondents) reckon that their Macedonian language
teachers observe and note their answers, and only 5 of them, that is, 6% do not agree with it. This
result suggests that students are aware that their activities are observed and noted. In other words,
it contributes to the awareness of the students that the observed and noted activities would be used
as elements for summative assessment of their achievements. Further, the result, also presented in
Figure 14, confirms that feedback has very important significance in the teaching process. Namely,
88% of the students (79 respondents) state that they receive continuous feedback from their
Macedonian language teacher. Thus, this result is also correlated with the results of the
questionnaire for teachers, (see Figure 5, Figure 6). On one hand, it demonstrates the awareness of
the teachers that the feedback has an influence on the students’ achievements, and that it is very
important to provide feedback in the teaching practice. On the other hand, it shows the readiness
of the students to recognize the reactions of the teacher for different activities (verbal and non-
verbal) as feedback. They should use them in a corrective sense, that is, for improvement of the
process of learning. The remaining 12% of the students (11 students) state that they do not receive
continuous feedback from their teacher. This might be understood as an indicator for the following
aspects: the teacher does not provide continuous feedback; the student is not able to understand or
correctly interpret certain reactions of the teacher, and so on. In either case, it is very important to
emphasize the importance of corrective and constructive feedback in the teaching process and also
to depict the need of its continuity. If the teacher provides feedback occasionally and not
constantly, then there is a great possibility that students would not be able to recognize the
teacher’s reactions as feedback. This would have negative influence on the process of learning and
also on the achievements. Further, the variety of techniques and instruments for formative
assessment is a necessary imperative in the process of collecting information for students’
achievements. Therefore, the result, presented in Figure 14, indicates that 89% of the students (80
respondents) state that their Macedonian language teachers use various techniques and instruments
for formative assessment. According to them, they are in accordance with their cognitive
individual needs. Only 11% of them (11 respondents) do not agree with the others. Moreover, the
participation of students in the assessment is a very important aspect of formative assessment. The
assessment becomes mutual activity of the teacher and the student and in that process they have a
status of partners. Regarding this aspect of formative assessment, Figure 14 also demonstrates that
71% of the students (64 respondents) state that they are involved in the process of assessment.
29% of them (26 respondents) do not agree with it, because they state that they do not feel involved
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in the process of assessment. This result is an illustration of the real situation in the teaching
process, because informal conversations with teachers and students also suggest that a great
number of teachers only formally include the students in the assessment. This means that they do
not really take into consideration the viewpoint of the students. They reckon that the competencies
of the students are not developed enough so that they could make realistic assessment of their
achievements. It is necessary to indicate that there is a need for greater efforts by the teacher for
involvement of the students in the assessment. The teacher could only accomplish this if he is
really willing to take into consideration the viewpoint of the students. Only then it could be said
that students seriously participate in the activities of this kind. Only then, the teacher would notice
the real contributions of formative assessment in the teaching process: independent students who
think critically and reconsider their achievements; students who evaluate their achievements
properly; students who share the assessment with the teacher so that it becomes a partnership
activity; and students who would develop into citizens who take an active responsibility for their
community, (Schiel and Kitching, 2007).

Emyes WnO
a) shares the teaching goals 93%
b) observes and notes my responses and 94%
activities
c) provides continuous feedback 88%
d) uses various techniques and 89%
instruments
e) involves me in the process of
assessment 29%
0% 50% 100%

Figure 14. Question no.3. The teacher...

Regarding the techniques and instruments for formative assessment, the result, presented in
Figure 15, demonstrates that the viewpoint of the students differs from that of the teachers, (see
Figure 8). When asked about the three techniques that help them learn more easily and improve
their knowledge, 61% of the students (55 respondents) choose conversation teacher — student, a
technique which is ranked second by the teachers. The oral presentation and homework are chosen
by 46% of the students (41 respondents) and they are ranked second. In third position is the test
with 33% (30 respondents). The result of the questionnaire for teachers demonstrates that these
techniques are not among the three most frequently used by the teachers. In fourth position with
28% (25 respondents) are the written exercises (ranked third by the teachers) and the project. On
fifth position with 18% (16 respondents) is the quiz, a technique which is not used by any of the
teachers. Then there is the self-assessment with 14% (13 respondents); the check list (ranked on
first position by the teachers) with 13% (12 respondents); the mutual assessment with 8% (7
respondents) and in last position is the portfolio with 6% (5 respondents). The result indicates that
teachers certainly use various techniques and instruments for formative assessment. This practice
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has an influence on students’ achievements and it also contributes to the objectiveness of the

assessment, (Standardi za ocenuvanje na ucenicite vo osnovnoto obrazovanie, Nacrt, 2008 586
[Standards for assessment of students in primary education, Draft, 2008]).

a) conversation teacher — student (55) 61%

b) oral presentation (41)

c) check list (12)

d) written exercises (25)

e) test (30)

f) portfolio (5)

g) self-assessment (13)

h) mutual assessment (7)

i) quiz (16)

j) project (25)

k) homework (41) 46%

0% 10% 20% 30% 40% 50% 60% 70%

Figure 15. Question no.4. Which three of the following forms help you to learn more easily and to improve
your knowledge?

However, regarding the difference between the results of the two questionnaires, (see Figure
8, Figure 15), it should also be suggested that teachers should take into consideration the viewpoint
of their students. They should consider using techniques and instruments which help students learn
more easily and improve their knowledge. For instance, it is evident that the quiz is not used by
the teachers but part of the students prefers it as a technique for formative assessment. The results
demonstrate that certain techniques and instruments are preferred by a small number of students,
for instance, the self-assessment and the mutual assessment, as well as the project and the portfolio.
This indicates that teachers should use them more often in the teaching practice, because studies
confirm that they are powerful tools for formative assessment, (Talevski, 2011). Additinally, the
importance of the use of other techniques and instruments which are not mentioned here should be
emphasized. The constant use of the same techniques could lead to a decrease in students’
motivation, to boredom and non-development of their potentials for creative and critical thinking.

The following result, presented in Figure 16, refers to the frequency of use of the tasks in the
Macedonian language textbooks in general. Most of the students, i.e. 50% (45 respondents) state
that the teacher uses them constantly, and 49% of them (44 respondents) state that the teacher uses
them occasionally. Only 1 student (1%) states that the teacher never uses the tasks from the
textbooks.
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m a) constantly (45)
m b) occasionally (44)
c) never (1)

Figure 16. Question no.5. How often does your teacher use the tasks in the Macedonian language textbooks
for the purpose of observing and assessing your achievements and development?

This result suggests the existence of certain doubt in the veracity of the teachers’ statements,
because the results are not entirely correlated, (see Figure 9). Sometimes, a great number of
teachers give answers in the questionnaires that do not reflect the real situation in the teaching
practice. Their aim is to demonstrate that they know all about the subject of the questionnaire and
that they use the directions for formative assessment given by the Ministry of Education and
Science and the Bureau for Development of Education. Nonetheless, teachers do not consider the
directions when planning their teaching practice, i.e. they plan and realize the teaching practice
according to their vision. This is confirmed by informal conversations with teachers. Moreover,
regarding this result, the potential weakness of the instrument for obtaining results, i.e. the
questionnaire should be taken into consideration. It is clear that the questionnaire could not contain
unlimited number of questions. Most of the questions provide choice which means that teachers
only have to choose an answer without giving an explanation. Also, there is a need for further
research on this topic by using other methods and instruments, such as observation of classes,
increase of the number of samples and population, and so on. However, it should be stated that the
research serves as an illustration of the situation on national level, even though it has local
character (the research is conducted in one region of Republic of Macedonia). This assertion is
corroborated by: the results obtained with the conducted research; the information from other
studies that have already been mentioned; our experience, observation and findings as teachers of
Macedonian language; the findings gained as direct participants (disseminators) in the project by
USAID (United States Agency for International Development).

As for the quality of the tasks in the Macedonian language textbooks, regarding their
potential for assessment of students’ achievements, the students had the opportunity to choose
more than one answer. In Figure 17 it could be noticed that 52 respondents (58%) state that the
tasks are comprehensible and very easy, 48 respondents (53%) state that they help them recognize
their weaknesses and suggest them further directions for improvement, 45 respondents (50%) state
that the tasks make the process of assimilating knowledge easier. Only 28 respondents (31%) state
that the tasks have medium level of clarity and difficulty. Thereby, this result indicates that a
greater number of students have positive viewpoint regarding the tasks in the Macedonian
language textbooks in general. Smaller number of students, 8% (7 respondents) state that the tasks
are incomprehensible and very difficult, and that they do not make the process of assimilating
knowledge easier. Only 6% of the students (5 respondents) state that the tasks do not help them
recognize their weaknesses.
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. 58%
a) are comprehensible and very easy (52)

b) are incomprehensible and very difficult
()
¢) have medium level of clarity and
difficulty (28)

d) make the process of assimilating
knowledge easier (45)

e) do not make the process of assimilating
knowledge easier (7)

f) help you recognize your weaknesses and 53%
provide further directions (48)

g) do not help you recognize your 6%
weaknesses (5)

0% 10% 20% 30% 40% 50% 60% 70%

Figure 17. Question no.6. The tasks that are given in the Macedonian language textbook for the purpose of
observation and evaluation of your knowledge. ..

Further, regarding the four tasks from the Curriculum (one task) and the Textbook (three
tasks), a greater number of the students, 87% (78 respondents) state that they are suitable for their
individual needs. The other 13% (12 respondents) do not agree with it. 83% of them (75
respondents) state that these four tasks actively involve them in the teaching process and the other
17% (15 respondents) do not agree with this. 77 respondents (86%) state that the tasks are suitable
for estimating whether they have assimilated the required knowledge, and the other 13 respondents
(14%) do not agree with it. It is more than certain that students differ regarding the individual
abilities and needs, the style of studying and learning, the cognitive, affective, and psychomotor
skills, and so on. They do not represent a homogenous group. However, these results indisputably
indicate the need for reconsidering the following: the degree of suitability of the tasks intended for
realization of formative assessment in the Macedonian language textbooks; the extent to which the
tasks respond to the individual needs of the students; the need for incorporating tasks which would
activate the students’ higher cognitive processes; as well the need for compatibility of the
textbooks with the directions and the prepositions for successful realization of formative
assessment.

5. CONCLUSION

The assessment of students’ achievements should be understood as a continuous process
which is directly connected with the development of the entire personality of the student. That
means that the emphasis should be on the process of learning which leads to support of the process
of assimilating knowledge, and not on the results.

The results from the analysis of the Macedonian language teaching curriculum, from first to
ninth grade of the nine-year primary education in the Republic of Macedonia, demonstrate that the
formative assessment has a very strong institutional support. According to them, all prerequisites
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and prepositions are ensured for correct interpretation of the directions for implementation of
formative assessment in the teaching process.

The results from the questionnaires for teachers and students confirm the awareness of the
teachers that the formative assessment should be part of the planning of the teaching practice. They
also confirm that formative assessment is directly connected with students’ achievements. It
motivates the students to participate in the activities and it helps them achieve better results. That
means that a great number of segments of formative assessment are implemented into the teaching
practice to a great extent: sharing the teaching goals with the students; observation of and taking
notes of students’ achievements; continuous feedback; and use of tasks which are reflection of the
individual needs of each student. A weaker segment is the involvement of the students in the
process of assessment, which depicts the need for further improvement of the teachers’
competencies regarding this segment. Studies confirm that students’ involvement in the
assessment significantly contributes to the quality of the teaching process. It also provides an
increase in the number of students who think critically and students who are able to make realistic
evaluation. Thereby, the purpose of education is to create citizens who accept responsibility for
the improvement of the community. Further, the analyses demonstrate that teachers use various
techniques and instruments for formative assessment. These methods provide greater validity of
the collected information, so teachers could become more objective in the assessment of the
students’ achievements. Regarding the tasks from the Curriculum and the Textbook, the analyses
indicates a correlation between the viewpoints of teachers and those of students. It demonstrates
that the tasks from the Textbook refer to the first two levels of Bloom’s Taxonomy, and that the
third level (applying) is questionable when referring to the task from the Teaching Curriculum and
the two tasks from the Textbook. Consequently, the following should be emphasized: the great
carefulness when choosing suitable tasks with regard of the Bloom’s Taxonomy; the need for
creating tasks which would develop students’ higher cognitive processes; and the need for more
precise explanation and further clarification of the concept of the third level (applying), as well as
of the other three levels (analysing, evaluating and creating). The other levels and especially the
third one (applying) are interpreted in different manner by teachers and other people involved in
the process of assessment of students’ achievements. For instance, it is questionable whether the
multiple choice questions could refer to the level applying, and so on.

It could be concluded that the implementation of formative assessment contributes to the
improvement of the quality of the teaching process. The classroom becomes an environment that
nurtures a culture which stimulates the interaction between teachers and students. This leads to
partnership which promotes learning in an environment that gives to the students the possibility to
state their viewpoints, and to the teachers the possibility to evaluate their performance and the
quality of their activities.

6. REFERENCES

Almanah na proektot na USAID za osnovno obrazovanie. (2011). [Almanac of the USAID project
for primary education]. Team of editors: Mojsoski, N., Dimitrovska, V., Miceva, E.,
Dimovska, = A.  Skopje: Project by USAID for primary education.
http://www.scribd.com/doc/82280276/I1poekT-3a-0CHOBHO-00pa3oBanue-Anmanax#scribd.
Accessed 20 April 2015.

Andrade, H., and Valtcheva, A. (2009). Promoting learning and achievement through self-
assessment. Theory into Practice, 48: 1, 12-19. doi: 10.1080/00405840802577544



http://www.scribd.com/doc/82280276/Проект-за-основно-образование-Алманах#scribd

International Journal of Assessment Tools in Education: Vol. 4, Issue 1, (2017) pp. 54-78
] (T 00

Author and Pejchinovska, M. (2011). Formative assessment in the teaching practice through the
prism of the teachers. In Proceeding of International Science Conference: “Educational
Technologies” 2011 on TU — Sofija, IPF — Sliven. Announcements of Union of Scientists —
Sliven, Vol. 19: 71-76.

Black, P. (2007). Formative Assessment: Promises or problems?. King’s College London [Adobe
Acrobat Document]. Retrieved from

https://www.learntogether.org.uk/resources/Documents/Formative%20Assessment%20in%
20Music.pdf on 15 September 2014.

Black, P., and Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education:
Principles, Policy and Practice, Vol. 5, Issue 1 [Microsoft Office Word Document].
Retrieved from
http://area.fc.ul.pt/artigos%20publicados%?20internacionais/Assessment%20and%20classro
om%?20learning.doc on 15 August 2014.

Black, P., and Wiliam, D. (2001). Inside the Black Box: Raising Standards Through Classroom

Assessment. King’s College London School of Education [Adobe Acrobat Document].
Retrieved from
http://weaeducation.typepad.co.uk/files/blackbox-1.pdf on 15 August 2014.

Brookhart, M. S. (2008). Chapter 1: Feedback: An Overview. How to Give Effective Feedback to
Your Students. ASCD Learn, Teach, Lead.
http://www.ascd.org/publications/books/108019/chapters/Feedback@-An-Overview.aspx.
Accessed on 2 October 2014.

Brookhart, M. S. (2008). Chapter 2: Types of Feedback and Their Purposes. How to Give
Effective Feedback to Your Students. ASCD Learn, Teach, Lead.
http://www.ascd.org/publications/books/108019/chapters/Types-of-Feedback-and-Their-
Purposes.aspx. Accessed on 2 October 2014.

Brookhart, M., S. and Nitko, A. J. (2014). Chapter 1: Classroom Decision Making and Using
Assessment, Chapter 2: Describing the Goals of Instruction. Educational Assessment of
Students, Seventh Edition. Pearson Publisher [Adobe Acrobat Document]. Retrieved from

http://www.pearsonhighered.com/assets/hip/us/hip_us_pearsonhighered/samplechapter/013
3830268.pdf on 13 October 2014.

Bureau for Development of Education, official website http://bro.gov.mk/.

Clark, D. Bloom’s Taxonomy of Learning Domains, updated July 2014.
http://www.nwlink.com/~donclark/hrd/bloom.html. Accessed 13 October 2014.

Chappuis, S. and Stiggins, J. R. (2002). Classroom Assessment for Learning. Association for
Supervision and Curriculum Development. Educational Leadership, pp. 40-43 [Adobe
Acrobat Document]. Retrieved from

http://hssdnewteachers.pbworks.com/w/file/fetch/50394085/Classroom.Assessment.for.Lea
rning.Chappuis.pdf on 2 December 2014.

Gojkov, G. (2003). Dokimologija, Priru¢nik. [Dokimology, Handbook]. Second altered edition.
Vrsac: Visa Skola za obrazovanje vaspitaca “Mihailo Palov” [Preschool Teacher Training
College “Mihailo Palov™].



https://www.learntogether.org.uk/resources/Documents/Formative%20Assessment%20in%20Music.pdf
https://www.learntogether.org.uk/resources/Documents/Formative%20Assessment%20in%20Music.pdf
http://area.fc.ul.pt/artigos%20publicados%20internacionais/Assessment%20and%20classroom%20learning.doc
http://area.fc.ul.pt/artigos%20publicados%20internacionais/Assessment%20and%20classroom%20learning.doc
http://weaeducation.typepad.co.uk/files/blackbox-1.pdf
http://www.ascd.org/publications/books/108019/chapters/Feedback@-An-Overview.aspx
http://www.ascd.org/publications/books/108019/chapters/Types-of-Feedback-and-Their-Purposes.aspx
http://www.ascd.org/publications/books/108019/chapters/Types-of-Feedback-and-Their-Purposes.aspx
http://www.pearsonhighered.com/assets/hip/us/hip_us_pearsonhighered/samplechapter/0133830268.pdf
http://www.pearsonhighered.com/assets/hip/us/hip_us_pearsonhighered/samplechapter/0133830268.pdf
http://bro.gov.mk/
http://www.nwlink.com/~donclark/hrd/bloom.html
http://hssdnewteachers.pbworks.com/w/file/fetch/50394085/Classroom.Assessment.for.Learning.Chappuis.pdf
http://hssdnewteachers.pbworks.com/w/file/fetch/50394085/Classroom.Assessment.for.Learning.Chappuis.pdf

JanuSeva & Jurukovska
| 1 |
Huitt, W. (2011). Bloom et al.'s taxonomy of the cognitive domain. Educational Psychology
Interactive. Valdosta, GA: Valdosta State University. [Adobe Acrobat Document].
Retrieved from

http://www.edpsycinteractive.org/topics/cognition/bloom.html on 14 October 2014.

Krathwohl, D. R. (2002). A revision of Bloom's Taxonomy: An Overview. Theory into Practice,
41 4), 212-218 [Adobe Acrobat Document]. Retrieved from
http://ocw.metu.edu.tr/pluginfile.php/9009/mod_resource/content/1/s15430421tip4104 2.p
df on 24 November 2014.

McMillan, H. J. and Hearn, J. (2008). Student Self-Assessment: The Key to Stronger Student
Motivation and Higher Achievements. Educational Horizons [Adobe Acrobat Document].
Retrieved from http:/files.eric.ed.gov/fulltext/EJ815370.pdf on 24 November 2014.

Ministry of Education and Science, official website http://www.mon.gov.mk/.

Nastavna programa po makedonski jazik za I oddelenie vo devetgodisnoto osnovno obrazovanie.

(2007). [Macedonian language teaching program for first grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].

Retrieved from http://bro.gov.mk/docs/osnovno-
obrazovanie/nastavni programi/l odd nastavna programa MK-ALB.pdf on 20 December
2014.

Nastavna programa po makedonski jazik za /I oddelenie vo devetgodisnoto osnovn0 obrazovanie.
(2007). [Macedonian language teaching program for second grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].

Retrieved from http://bro.gov.mk/docs/osnovno-
obrazovanie/nastavni programi/ll odd nastavna programa MK-ALB.pdf on 20 December
2014.

Nastavna programa po makedonski jazik za 111 oddelenie vo devetgodisnoto osnovno obrazovanie.
(2007). [Macedonian language teaching program for third grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].

Retrieved from http://bro.gov.mk/docs/osnovno-
obrazovanie/nastavni programi/lll odd nastavna programa MK-ALB.pdf on 20
December 2014.

Nastavna programa po makedonski jazik za IV oddelenie vo devetgodisnoto osnovno obrazovanie.
(2009). [Macedonian language teaching program for fourth grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].
Retrieved from http://bro.gov.mk/docs/4_nastavni_programi.pdf on 20 December 2014.

Nastavna programa po makedonski jazik za V oddelenie vo devetgodisnoto osnovno obrazovanie.
(2008). [Macedonian language teaching program for fifth grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].
Retrieved from http://bro.gov.mk/docs/V_oddelenie_programi.pdf on 20 December 2014.

Nastavna programa po makedonski jazik za VI oddelenie vo devetgodisnoto osnovno obrazovanie.
(2008). [Macedonian language teaching program for sixth grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].
Retrieved from http://bro.gov.mk/docs/Nastavni%20programi%20V1%200dd.pdf on 20
December 2014.

Nastavna programa po makedonski jazik za VII oddelenie vo devetgodisnoto osnovno
obrazovanie. (2008). [Macedonian language teaching program for seventh grade of the



http://www.edpsycinteractive.org/topics/cognition/bloom.html
http://ocw.metu.edu.tr/pluginfile.php/9009/mod_resource/content/1/s15430421tip4104_2.pdf
http://ocw.metu.edu.tr/pluginfile.php/9009/mod_resource/content/1/s15430421tip4104_2.pdf
http://files.eric.ed.gov/fulltext/EJ815370.pdf
http://www.mon.gov.mk/
http://bro.gov.mk/docs/osnovno-obrazovanie/nastavni_programi/I_odd_nastavna_programa_MK-ALB.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/nastavni_programi/I_odd_nastavna_programa_MK-ALB.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/nastavni_programi/II_odd_nastavna_programa_MK-ALB.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/nastavni_programi/II_odd_nastavna_programa_MK-ALB.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/nastavni_programi/III_odd_nastavna_programa_MK-ALB.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/nastavni_programi/III_odd_nastavna_programa_MK-ALB.pdf
http://bro.gov.mk/docs/4_nastavni_programi.pdf
http://bro.gov.mk/docs/V_oddelenie_programi.pdf
http://bro.gov.mk/docs/Nastavni%20programi%20VI%20odd.pdf

International Journal of Assessment Tools in Education: Vol. 4, Issue 1, (2017) pp. 54-78
] (T 00

nine-year primary education]. Skopje: Bureau for Development of Education [Adobe
Acrobat Document]. Retrieved from http://bro.gov.mk/docs/osnovno-
obrazovanie/6odd/nastavni%20programi/makedonski_jazik.pdf on 20 December 2014.

Nastavna programa po makedonski jazik za VIII oddelenie vo devetgodisnoto osnovno
obrazovanie. (2008). [Macedonian language teaching program for eighth grade of the nine-
year primary education]. Skopje: Bureau for Development of Education [Adobe Acrobat
Document]. Retrieved from http://bro.gov.mk/docs/osnovno-
obrazovanie/V11%20oddelenie/Microsoft%20Word%20-%20makedonski%20jazik.pdf on
20 December 2014.

Nastavna programa po makedonski jazik za IX oddelenie vo devetgodisnoto osnovno obrazovanie.
(2008). [Macedonian language teaching program for ninth grade of the nine-year primary
education]. Skopje: Bureau for Development of Education [Adobe Acrobat Document].
Retrieved from http://bro.gov.mk/docs/makedonski_jazik.pdf on 20 December 2014.

Pejchinovska, M. and Author. (2014). Diagnostic and Informative Function of Assessment in the
Teaching Practice. In Conference Proceedings of the 1st International Conference:
Education Across Borders, pp. 543-551, Greece, Florina, ISBN: 978-618-81385-0-6, ISSN:
2241-8881. Retrieved from
http://www.edu.uowm.gr/site/sites/default/files/crossborder_proceedings 2012_issn.pdf
on 10 August 2014.

Petroska-Beska, V. (2007). Ocenuvanje so testovi na znaenje, Prira¢nik. [Assessment with
knowledge tests, Handbook]. Skopje: Filozofski fakultet.

Poposki, K. (2005). Ucilisna dokimologija: sledenje, proveruvanje i ocenuvanje na postiganjata
na ucenicite. [School dokimology: observation, evaluation and assessment of students’
achievements]. Skopje: Kitano.

Priracnik: Vrednuvanje na znaenjata na postiganjata na ucenicite. (2007). [Handbook:
Assessment of the knowledge and achievements of students]. Skopje: USAID, SEA.
Retrieved from http://www.scribd.com/doc/61719535/1-Priracnik-Vrednuvanje-i-
Ocenuvanje on 20 April 2015.

Priracnik: Unapreduvanje na ocenuvanjeto vo ucilistata. (2007). [Handbook: Enhancement of the
assessment in schools]. Skopje: USAID, SEA.

Questionnaire for students, Google form

https://docs.google.com/forms/d/1PXrvQOkjEu7RDomhhPjp0246b8amaY X522PAxaYd
D Qlviewform.

Questionnaire for teachers, Google form

https://docs.google.com/forms/d/IfHM4AW7VO3p4w2mNNdGSnCUharUNUQP79QaJkFy
22kV0/viewform.

Schiel, G. T. and Kitching, K. (2007). Improvement of School Based Assessment. Skopje: USAID
[Adobe Acrobat Document]. Retrieved from

https://cora.ucc.ie/bitstream/handle/10468/441/Improvment of school.pdf?sequence=1 on
3 July 2015.

Standardi za ocenuvanje na ucenicite vo osnovnoto obrazovanie, Nacrt: Upatstvo za ocenuvanje
na ucenicite vo osnovnoto uciliste. (2008). [Standards for assessment of students in primary
education, Draft: Manual for assessment of students in primary education]. Skopje: Ministry



http://bro.gov.mk/docs/osnovno-obrazovanie/6odd/nastavni%20programi/makedonski_jazik.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/6odd/nastavni%20programi/makedonski_jazik.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/VII%20oddelenie/Microsoft%20Word%20-%20makedonski%20jazik.pdf
http://bro.gov.mk/docs/osnovno-obrazovanie/VII%20oddelenie/Microsoft%20Word%20-%20makedonski%20jazik.pdf
http://bro.gov.mk/docs/makedonski_jazik.pdf
http://www.edu.uowm.gr/site/sites/default/files/crossborder_proceedings_2012_issn.pdf
http://www.scribd.com/doc/61719535/1-Priracnik-Vrednuvanje-i-Ocenuvanje
http://www.scribd.com/doc/61719535/1-Priracnik-Vrednuvanje-i-Ocenuvanje
https://docs.google.com/forms/d/1PXrvQQkjEu7RDomhhPjpO246b8gmgYX522PAxgYdD_Q/viewform
https://docs.google.com/forms/d/1PXrvQQkjEu7RDomhhPjpO246b8gmgYX522PAxgYdD_Q/viewform
https://docs.google.com/forms/d/1fHm4W7VO3p4w2mNNdGSnCUharUNUQP7qQgJkFy22kV0/viewform
https://docs.google.com/forms/d/1fHm4W7VO3p4w2mNNdGSnCUharUNUQP7qQgJkFy22kV0/viewform
https://cora.ucc.ie/bitstream/handle/10468/441/Improvment_of_school.pdf?sequence=1

Januseva & Jurukovska
I i || R

of Education and Science. http://www.scribd.com/doc/240078301/Standardi-Za-
Ocenuvanje-Upatstvo#scribd. Accessed on 20 April 2015.

Talevski, D., J. (2011). Samoocenuvanje i ocenuvanje od soucenici. [Self-assessment and mutual
assessment]. Proceedings from the International Conference: “Ocenuvanje za ucenje vo 21
vek” [“Assessment for learning in the 21 century”]. Skopje: USAID, PEP.

Talevski, D. J., Author, Pejcinovska, M. (2014). Formative Assessment and its Effects in the
Teaching Practice, WyzsaSzkolaPeadogiczna w Warszawie, University “St Kliment
Ohridski” — Bitola, Modern Social and Educational Challenges and Phenomena — Polish and
Macedonian Perspective, pp. 212-221, Warszawa — Bitola.

Velkova, S. and Jovanovska, S. (2011). Ucebnik po makedonski jazik za VI oddelenie.
[Macedonian language teaching textbook for sixth grade]. Skopje: Ministry of Education
and Science [Adobe Acrobat Document]. Retrieved from http://www.e-
ucebnici.mon.gov.mk/pdf/Makedonski_6.pdf on 2 October 2013.

Wiggins, G. (2012). Seven Keys to Effective Feedback, Educational Leadership, Feedback for
Learning, v. 70, no.1, pp.10-16. ASCD Learn, Teach, Lead.
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-
Keys-to-Effective-Feedback.aspx. Accessed on 1 October 2014.

Zbornik od megjunarodnata konferencija: Ocenuvanje za ucenje vo 21 vek. (2011). [Proceeding
of the international conference: Assessment for learning in the 21 century]. Skopje: USAID,
PEP.



http://www.scribd.com/doc/240078301/Standardi-Za-Ocenuvanje-Upatstvo#scribd
http://www.scribd.com/doc/240078301/Standardi-Za-Ocenuvanje-Upatstvo#scribd
http://www.e-ucebnici.mon.gov.mk/pdf/Makedonski_6.pdf
http://www.e-ucebnici.mon.gov.mk/pdf/Makedonski_6.pdf
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-Feedback.aspx
http://www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Seven-Keys-to-Effective-Feedback.aspx

International Journal of Assessment Tools in Education: Vol. 4, Issue 1, (2017) pp. 79-95
http://www.ijate.ng|

e-1SSN: 2148-7456 © 1JATI
-

INTERNATIONAL JOURNAL of ASSESSMENT TOOLS in EDUCATON

The Development Study of Thoughts Scale Towards
Assessment Course on High Education

Serhat SURALY"
Pamukkale University, Faculty of Education, 20070, Denizli, Turkey

“Research Article”

Measurement and

Abstract

Article Info

Considering that measurement and assessment, the most critical component of the
education process, should be properly carried out by educators, it is necessary to make
sure that education faculties deliver the measurement and assessment course
meticulously and more importantly, positive and negative views of teacher candidates,
who will teach future generations, should be determined with respect to measurement
and evaluation. The present paper aims to develop “Opinions Scale” for measurement
and assessment to see attitudes of teacher candidates of education faculties in terms of
different perspectives. In this vein, it was aimed to reach all students attending the
department of education faculty in 2016-2017 academic years and the study was carried
out with 433 teacher candidates. To test teacher candidates’ attitudes towards
measurement and assessment, the Annals of Factor Analysis (AFA) and Confirmatory
Factor Analysis (DFA) were employed. The scale was based on 3 sub-levels namely the
requirement of the course, the course content and the instructor.
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Yiiksekogretimde Olcme Degerlendirme Dersine Yonelik Diisiinceler Olcegi

Gelistirme Calismasi

Ozet

Makale Bilgisi

Siirecin en kritik 6gesi durumunda olan 6lgme degerlendirme, dgretmenler tarafindan
sorunsuzca uygulanabilmesi gerekliligi g6z oOniinde bulunduruldugunda egitim
fakiiltelerinde bu dersin saglikli bir sekilde yiiriitilmesi, daha da 6nemlisi gelecek
nesilleri yetistirecek olan 6gretmen adaylarinin 6lgme degerlendirmeye yonelik olumlu
ya da olumsuz diisiincelerinin neler oldugunun belirlenmesi gerekmektedir. Egitim
fakiiltelerinde 6grenim gormekte olan Ogretmen adaylarinin 6lgme degerlendirme
dersine yonelik farkli boyutlardan ele alinarak ne gibi diisiincelere sahip oldugunu
gorebilmek adina 6l¢me degerlendirme dersine yonelik diisiinceler 6lgegi gelistirilmesi
bu arastirmanin amacini olusturmaktadir. Arastirma kapsaminda 2016-2017 egitim
ogretim yilinda egitim fakiiltesindeki 6grenim gérmekte olan tiim anabilim dallarindaki
ogrencilere ulasilmaya calisilmig ve 433 Ogretmen adayma ulasilmistir. Calismada
Acimlayici Faktor Analizi (AFA) ve Dogrulayict Faktdr Analizi (DFA) analizi
yapilmistir. Ogretmen adaylarinin 6lgme degerlendirme dersine yonelik diisiincelerin
Olciilmek istendigi Olcekte, dersin gerekliligi dersin igerigi ve son olarak Ogretim
elemani geklinde 3 alt boyut yer almaktadir.
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1.GIRIS

Ogrenme 6gretme siireci icerisinde dgretim programlari tasarlanirken ortaya konulan en
onemli amag, 6grenci basarisini saglamaya ¢alismaktir. Ogrenci basarisini en dogru sekilde ortaya
koyabilmek i¢in etkili, kaliteli ya da bir baska deyisle giivenilir ve gegerli 6lgme degerlendirme
islemi gerceklestirmek gerekir. Ogrenciler iizerinde en dnemli dgrenme iiriinii olarak goriilen
akademik basar1 giiniimiiz egitim anlayisinda tek basina yeterli gelmemekte; 6grencileri diger
yonleriyle de tanimak, 6lgmek ve ona gore degerlendirmek gerekmektedir. Kart ve Giilleroglu
(2013) gecmisten gilinlimiize kadar 6grenci basarist ve 0grenci basarist ile iliskili faktorlerin,
onemle iizerinde durulan bir konu oldugunu sdylerken; gelecegin nesilleri yetistiren 6gretmen, veli
ve ilgili taraflarin tiim ¢abalari ile birlikte ¢cevresel kosullarin 6grenci basarisi lizerindeki roliiniin
de yadsinamayacaginm belirterek, 6grenci basarisinin ¢ok yonlii ele alinmasi1 gerektigine vurgu
yapmuslardir. Ogrencilerin bilissel &zelliklerinin yaninda duyussal 6zelliklerinin de dikkate
alinmasi biiyiik onem tasir. Ogrencilerin egitiminde biiyiik rol {istlenen 6gretmenlerin yetistirildigi
egitim fakiiltelerinde, Ogretmen adaylarmin Olgme degerlendirme dersine yonelik duyussal
ozelliklerinin ne yonde sekillendigine dikkat edilmelidir. Gelecek nesilleri yetistirecek 6gretmen
adaylariin meslek hayatlarina baglamadan 6l¢gme degerlendirme dersine yonelik diisiincelerin ne
yonde gelistiginin incelenip analiz edilmesi, hem 6gretmen kalitesini artirmaya hem de daha
kaliteli ve etkili bir egitim sistemi olugturmaya katk1 saglayacaktir.

Goodwin'e (2000) gore 6gretmen kalitesini yiikseltmeye yonelik gayretlerin yaninda, son
zamanlarda 6gretim siireclerine yonelik gergeklestirilen yenilikler sonucunda 6zellikle su ti¢
0genin On plana ¢iktig1 goriilmektedir. Bunlar gii¢lii bir 6gretim programinin net bir sekilde ortaya
konulmasi, 6gretim programinin etkili ve verimli 6gretim uygulamalar1 icermesi ve son olarak
dogru o6lgme degerlendirme yontemlerinin kullanilmasidir. Ogretmen kalitesini yiikseltmek,
Ogretmen yetistirme programlarinin ve buna bagli olarak verilen egitimin kalitesiyle dogru orantili
oldugu siiphesiz bir gercektir. Ogretmen adaylarmin lisans egitimiyle birlikte kendilerinde
olusacaklar1 yeterlik algisi, kaliteli 6gretmen olma yolunda atacaklari ilk adimdir. Woolfolk ve
Spero'ya (2005) gore de 6gretmenlerin yeterlik algilarindaki degisiklikler biiyiik oranda egitim
fakiiltelerindeki oOgretmen yetistirme programlarinda Ogrenim gordiikleri siire iginde
gelismektedir.

Ogretmen adaylarinin lisans egitimiyle birlikte almis olduklari mesleki egitim dersleri
igerisinde 6lgme degerlendirme dersine yonelik edindikleri diisiinceler, yeterlik algilar1 tizerinde
farkl etkiler yarattig1 gozlenmektedir. Derse kars1 ortaya konulan tutum, dersin igerigi, gerekliligi
konusundaki diisiinceler her zaman mesleki hayatlarinda bu dersi sorgulama sebebi olmaktadir.
Popham (2009) 6gretmenlerin sinifta i¢inde gerceklestirilen 6l¢me degerlendirme uygulamalari ve
buna dayali 6l¢gme-degerlendirme alanlarinda kendilerini yetersiz hissetmeleri, verilen egitimin
kalitesini olumsuz yonde etkileyebilmektedir. Johnston'un (1992) da belirttigi gibi 6gretmen
adaylarinin inanglar1 ve tutumlarinin; kullandiklar1 6grenme ve 6gretme yontemini, 6grencilerin
siif icindeki algilarini, kararlarin1 ve davraniglarini etkiledigi sonucuna varilmaktadir.

Aktas ve Alici'nin (2013) 6gretmen adayr Ogrencilerin dlgme degerlendirme alanindaki
yeterliklere sahip olma diizeylerini etkileyen faktorlerin, bu alandaki ¢aligmalarin gerekliligi ve
onemi konusundaki duygu ve diisiinceleridir. Yine Aktas ve Alict (2013) 6lgme degerlendirme
alanindaki caligmalarinin 6nemine inanan, bu c¢aligmalara deger veren, bu calismalarin ancak
bilimsel ilke ve yontemlere uygun bir bi¢imde yapilmasi durumunda nitelikli olabilecegini
diistinen bir 6gretmen ya da 6gretmen adayinin bu alandaki yeterlikler konusunda kendisini
yetistirme, gelistirme cabasi i¢cinde olacagin1i ve bu konuda mesleki anlamda kendisinden
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beklenenleri nitelikli bir bigimde yerine getirebilecegini ifade ederek basta sdylenenleri
desteklemektedir.

Bir 6gretmen adayinin 6lgme degerlendirme dersine yonelik ortaya koyacagi diisiinceler, bu
derse yonelik onda olusacak olan tutumlar ile sekillenebilecegi ifade edilebilir. Bireylerin bir
duruma kars1 gdsterecegi tutum onun diisiince yapisinin sekillenmesine etki etmektedir. Ustiiner'in
(2006) de belirttigi gibi bir bireyin bir obje ya da uyarana kars1 tutumunun ne oldugunun bilinmesi,
o bireyin ilgili uyarana kars1 davranisinin da ne olacagini tahmin edilebilmesini saglar. Bu durum
uygulamada son derece 6nemli olmaktadir.

Bu ifadeden yola c¢ikilarak denilebilir ki; egitimde Ol¢me-degerlendirmenin ana
konularindan birisi de 6gretmenlerin inanglart ve uygulamalaridir (Richardson, 1996). Yasar'in
(2014) aktardigina gore yapilan ¢calismalarda tutum sadece 6grencilerin basarilarini etkilememekte
bunun yaninda gelecekteki mesleki yasantilarini da etkileme giiciine sahip oldugu belirtilmektedir
(Auzmendi, 1991; Gal ve Ginsgurg, 1994). Bir baska ifadede ise; Ogretmenlerin 6lgme
degerlendirmenin dogasina ve amacina iligkin inanglarinin, 6lgme degerlendirme yonelik
hazirlanan yontemleri ve uygulamalar1 da etkiledigini ortaya koymaktadir (Brown, 2002; Coll ve
Remeasal, 2009).

Kilmen ve Cikrik¢t Demirtasli'ya (2009) gore ogretmenlerin 6lgme ve degerlendirme
uygulamalarini olmasi gerektigi sekilde gerceklestirememelerinin temel sebebinin; 6gretmenlerin
lisans egitimleri sirasinda almis olduklar1 6l¢gme ve degerlendirme alaninda temel bilgi ve
becerileri kazanmay1 saglayici ders ve uygulamalarin yeterli olmadigidir. Bunun yaninda 6gretmen
adaylarinin 6lgme degerlendirme dersine yonelik, bu dersin ise vurukluk diizeyinin diisiik oldugu
diistincesini benimsemeleri, dersin sayisal igerikli boliimiiniin pek ¢ok 6grenciye hitap etmemesi
de 6grencilerin bu derse yonelik akademik basar1 saglamada engel teskil ettigi goriilmektedir.
Ogretmen adaylari, meslege basladiklarinda 6lgme degerlendirmenin sadece sinav yapip, not
vermekten ibaret olduguna inanmalar1 bu derse yeteri kadar Oonemin verilmemesine sebep
olmaktadir.

Cronbach'm (1990) da ifade ettigi gibi sinavlar o6grenciler hakkinda degerlendirme
yapabilmek i¢in kriter konumunda olmasina karsilik kararlar alabilme agisindan tek basina yeterli
degildir. Kart ve Giilleroglu'na (2013) gore de basariy1 degerlendirebilmek i¢in ilgi, tutum ve
motivasyon gibi niteliklerin de psikometrik 6lgme araglari ile belirlenip, degerlendirilmesi gerekli
goriilmektedir. Ogan Bekiroglu (2009) fizik 6gretmeni adaylarinin dlgme degerlendirmeye yonelik
tutumlarim1 inceledigi bir aragtirmada, 0gretmen adaylarinin oncelikle 6lgme degerlendirme
bilgilerinin ve sonra da 6z yeterliliklerinin, siniflarinda yaptiklar1 uygulamalar1 sekillendiren
tutumlar lizerinde etkili oldugunu ortaya koymustur. Yine Karaman'in (2014) yapmis oldugu bir
calismada ise fen bilgisi Ogretmenlerinin mikro Ogretim yoluyla gergeklestirilen 6gretimin
sonucunda O6l¢gme degerlendirmeye yonelik tutumlarinin olumlu yonde bir etkiye sahip oldugu
sonucuna ulasilmaistir.

Ogrencileri sadece bilissel diizeyde basarilarimi degerlendirmek bir &gretmenin tam
anlamiyla 6lgme degerlendirme yapti§1 anlamlina gelmemelidir. Ogrencilerin tiim ydnleriyle
degerlendirilmeleri, sadece tiriine yonelik degil siire¢ icerisindeki gelisiminin izlenmesi dogru ve
gercek Olgme degerlendirme siirecini tanimlamaktadir. Ogretmen adaylarma yiiksekogretim
diizeyinde aldiklar1 egitimde bu goriis ve tutumlart kazandirmak bu dersi veren Ogretim
elemanlarinin temel kazanimlar1 arasinda olmalidir. Bu ¢alismada yapilmak istenen 6gretmen
adaylarinin 6lgme degerlendirmeye yonelik tutumlar {izerinden bu derse yonelik ne yonde
diisiincelere sahip oldugunun belirlenmesi planlanmaktadir. Olgme degerlendirme dersine yonelik
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ogretim elemanlar agisindan, dersin icerigi ve bu dersin ne kadar gerekli oldugunu diisiindiikleri
konularinda 6gretmen adaylariin edindikleri tutumdan yola ¢ikarak ne diistindiiklerini 6l¢iilebilir
diizeye cikarilmasi, Olgme degerlendirme dersine yonelik Ogretmen adaylarmmin duyussal
kazanimlarina farkli bir bakis acist kazandiracaktir.

Sonug olarak; 6grenme dgretme siireci igerisinde 6grenci basarisinin ne diizeyde degistigini
gorebilmek, program igeriginde verilen konuyu Ogrencilere aktarabilmek i¢in uygulanan
yontemin, kullanilan materyalin Ogrenciler iizerinde ne denli kalict bir etki yarattigini
anlayabilmek, oOgretmen performansinin ne diizeyde oldugunu goriip ona gore 0Oz
degerlendirmesini yapabilmesi i¢in dlgme degerlendirmeye ihtiyag vardir. Siirecin en kritik 6gesi
durumunda olan O6lgme degerlendirme, Ogretmenler tarafindan sorunsuzca uygulanabilmesi
gerekliligi gbz Oniinde bulunduruldugunda egitim fakiiltelerinde bu dersin saglikli bir sekilde
yiiriitiilmesi, daha da onemlisi gelecek nesilleri yetistirecek olan 6gretmen adaylarinin 6lgme
degerlendirmeye yonelik olumlu ya da olumsuz diisiincelerinin neler oldugunun belirlenmesi
gerekmektedir. Ogretmen adaymin 6lgme degerlendirmeye yonelik ortaya koyacag diisiinceler,
onun bu alandaki basarisint olumlu yonde etkileyecegi ve daha kaliteli bir 6gretmen olma yolunda
onemli bir yeterlilige sahip olacag1 gercegi diisiincesinden yola cikarak gelistirilecek 6lgek bu
aragtirmanin 6nemini olusturmaktadir.

Egitim fakiiltelerinde 6grenim goérmekte olan 6gretmen adaylarinin 6lgme degerlendirme
dersine yonelik farkli boyutlardan ele alinarak ne gibi diisiincelere sahip oldugunu gorebilmek
adina Olgme degerlendirme dersine yonelik diisiinceler 6lgegi gelistirilmesi bu arastirmanin
amacini olusturmaktadir.

2. YONTEM

2.1. Arastirma Deseni
Bu ¢alisma, dlgek gelistirme amaciyla yapilmasi planlanan gegerlik ve giivenirlik caligmasi
iizerine desenlenmistir.

2.2. Calisma Grubu

Arastirma kapsaminda caligmaya egitim fakiiltesindeki 6grenim goérmekte olan tiim anabilim
dallarindaki 6grencilere ulagilmaya calisilmistir. Arastirmanin evreni olarak ¢alisma kapsamina
alman Egitim Fakiiltesi'ndeki 6grenci sayisinin 4908 oldugu; ancak 6rneklem grubu igerisinde 433
ogretmen adayina ulasilmistir. Calisma grubunu faktor analizi tekniginin kullanimi i¢in onerilen
madde sayisinin bes kat1 6rneklem biiytikliigii 6l¢iitiinii karsiladigr sdylenebilir (Child, 2006).

Tablo 1. Orneklem Grubunda Yer Alan Ogretmen Adaylarmin Frekans Dagilimi

Cinsiyet Kisi Sayist
Anabilim Dallan Kiz Erkek
N %
N % N %
Smf Ogretmenligi 76 27,5 26 16,5 102 23,6
Okul Oncesi Ogretmenligi 25 905 19 121 44 10,2
Sosyal Bilgiler Ogretmenligi 49 17,7 16 10,1 65 15,0
[kdgretim Matematik Ogretmenligi 32 115 6 3,82 38 8,8
Fen Bilimleri Ogretmenligi 31 11,2 26 16,5 57 13,2
Tiirkce Ogretmenligi 27 9,78 17 10,8 44 10,2
Giizel Sanatlar 19 6,88 27 17,1 46 10,6

Psikolojik Danigmanlik ve Rehberlik 17 6,15 20 12,7 37 8,5
TOPLAM 276 100 157 100 433 100




International Journal of Assessment Tools in Education: Vol. 4, Issue 1, (2017) pp. 79-95
] (T 00

2.3. Ol¢me Aracimin Hazirlanmasi

Arastirmada kullanilan Ol¢me Degerlendirme Dersine Yonelik Diisiinceler Olgegi 6gretmen
adaylarinin 6lgme degerlendirme dersine yonelik ne gibi diisiincelerinin oldugunu belirlemek
amaciyla gelistirilmistir. Olgme degerlendirme dersini daha énceden almis 25 6gretmen adaylarina
"Olgme degerlendirme dersinin 6gretmenlik meslegindeki énemi, kendi alanimizdaki gerekliligi,
bu dersi veren 6gretim elemaninin nasil olmasi gerektigi, derse karsi su ana kadar sizde olusan
olumlu ve olumsuz duygular konusundaki goriisleriniz, diisiinceleriniz nelerdir?" seklinde agik
uclu bir soru yoneltilmistir. Bu soruya iliskin yazmis olduklar1 cevaplardan yola ¢ikarak 6lgek
maddesi olabilecek ciimleler ¢ikartilmistir. Basta 44 maddeyle baslanan ¢alismada gergeklestirilen
giivenirlik ve gegerlik analizleri sonucunda 23 maddeden olusan bu olgek 4 (4.,5.,7. ve 18.
maddeler) olumsuz 19 (1.2.3.,6.,7.,8.,9.,10.,11.,12.,13.,14.,15.,16.,17.,19.,20.,21.22 ve 23.
maddeler) olumlu ifade icermektedir ve 5°li Likert tipindedir. Olgme araci ¢alisma grubuna
uygulandiktan sonra Ogretmen adaylarinin cevaplari ifadelerin olumlu ve olumsuz olmasi da
dikkate alinarak puanlanmistir. Ogretmen adaylarini igtenlikle cevap verip vermediklerini kontrol
etmek i¢cin aymi ifade Olgegin basinda ve sonunda tekrar sorularak kontrol maddesi islevi
saglanmistir (3. ve 37. maddeler).

Olgekten madde atilmasi islemine baglanmadan dnce ilk olarak kontrol maddeleri arasindaki
korelasyon ise 0,79 olarak hesaplanmis ve bu degerin 0,01 diizeyinde anlamli oldugu tespit
edilmistir. Kontrol maddeleri arasindaki korelasyonun anlamli ¢ikmasi 6gretmen adaylariin
Olcege cevap verirken icten davrandiklari konusunda fikir verebilmektedir. Verilerin analizi
sirasinda kontrol maddesi olarak kullanilan 37. Madde analizlerden cikarilmistir. Olgek, 3 alt
boyuttan olusmaktadir. Ogretmen adaylarmin dlgme degerlendirme dersine yonelik diisiincelerin
Ol¢iilmek istendigi olgekte, dersin gerekliligi (4.,5.,7.,10.,11.,19. ve 20. maddeler), dersin icerigi
(14., 15., 16. ve 18. maddeler) ve son olarak 6gretim elemamn (1.,2.,3.,6.,8.,9.,12.,13.,17.,21.,22.
ve 23.maddeler) seklinde alt boyutlar yer almaktadir.

Tablo 2. Olgegin ve Alt Boyutlarinin Giivenirlik Katsayilar:

Faktorler Cronbach Alpha Degerleri
1.Gereklilik Alt Boyutu 794
2.Icerik Alt Boyutu 122
3.0gretim Eleman1 Boyutu 931
Genel ,817

Kullanilacak 6l¢eklerde; 6n deneme c¢alismalart i¢in 0,60, temel calismalar i¢in 0,80 ve
uygulamal1 ¢aligmalar i¢in 0,90-0,95 giivenirlilik oranlarinin gerekli oldugu belirtilmis; sosyal
bilimlerde yapilan aragtirmanin tiirtine gore giivenirlilik katsayilar1 degismekle birlikte, bilimsel
icerikli ¢aligmalarda 0,70 ve yetenek, ilgi ve beceri gerektiren ¢aligmalarda kullanilacak 6l¢ekler
icin ise 0,85 diizeyinde bir giivenirlik katsayisi istenmektedir (Sencan, 2005). Yapilan calismada
olgegin tlim maddelerine yer verilerek yapilan giivenirlik analizi sonucuna gore Cronbach Alpha
degeri .817 olarak ol¢iilmiistiir.

2.4. Verilerin Analizi

Ik olarak hazirlanan taslak olgekte yer alan maddeler 432 6gretmen adaymin verdigi
cevaplara gore bilgisayar ortamina alinmis ve 6gretmen adaylarinin hem madde diizeyinde hem
de toplamda elde ettikleri puanlar hesaplanmistir. Olgegin yap1 gegerliligi igin agimlayici faktdr
analizi (AFA) kullanilmig ve daha sonrasinda ortaya ¢ikan faktorlerin uyum indeksine bakabilmek
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icin Dogrulayici1 Faktér Analizi (DFA) kullanilmistir. Verilerin faktoér analizine ve O6rneklem
biiyiikliigiiniin uygunlugu i¢in Kaiser-Meyer-Olkin (KMO) ve Bartlett's testi kullanilmustir.
Olgme aracindan elde edilen verilerin faktdr analizine uygunlugunun bir baska kanit1 olarak da
Anti-imaj korelasyon matrisi analizi ger¢eklestirilmistir.

3. BULGULAR

Faktor analizi uygulamasinda ilk olarak anti imaj korelasyon degerleri analizi
gergeklestirilmistir. Anti-imaj korelasyon katsayilarina ait kdsegen degerlerin .50’den biiyiik
olmas1 gerekmektedir (Can, 2014). Bu kosulun saglanmadigi durumda ilgili maddeler 6lgme
aracindan ¢ikarilarak kalan maddelerle tekrar faktor analizi yapilmistir. Bu ¢alismada yapilan
Anti-imaj korelasyon matrisi sonuglarina gore Tablo 3'te yer alan kdsegen degerleri .590 (11.
madde) ile .901 (1. madde) arasinda degismektedir.

Tablo 3. Anti Imaj Korelasyon Matrisi
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3.1. Ol¢me Aracinin Yapi Gegerligi (Acimlayict Faktor Analizi)

Verilerin faktér analizine uygunlugu ve c¢aligmanin yapildigi Orneklem sayisinin
biiyiikliigiiniin yeterliligini test etmek igin yapilan Kaiser-Meyer-Olkin (KMO) testi sonucunda
0.803 degeri elde edilmistir. Bu deger miikemmele yakin bir deger olarak goriilmekte ve 6rneklem
uygunlugunun ¢ok yiiksek diizeyde oldugunu gdstermektedir (Sencan, 2005; Tavsancil, 2006;
Kalayci, 2010). Bartlett's testine ait x? degeri ise 6652.284 (p< .01) olarak hesaplanmistir. Bu
sonuglar, degiskenler arasinda yiiksek diizeyde korelasyon oldugunu gostermektedir. Bu degerler
Tablo 4'te asagidaki gibidir.

Tablo 4. KMO ve Bartlett's Testi Sonuglari

Kaiser-Mayer-Olkin (KMO) Orneklem Ol¢iim Deger Yeterliligi 0,803

Bartlett Testi Ki-Kare 6652.284
Sd 253
Anlamlilik Diizeyi (p) ,000

p<0.01 diizeyinde anlaml1
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Varimax faktoriyel dondiirme yapildiktan sonra faktor yiik degeri 0.33’iin altinda kalan ve
birden fazla faktdrde yer alan ve faktor yiik degerleri arasindaki 0.10’dan kiiciik maddeler 6l¢ekten
cikarilmistir. Yavuz (2005) ve Biitiiner ve Giir (2007) maddelerin birden fazla faktore
girmemesinin gerektigini; birden fazla faktore girme ile ilgili alinabilecek olgiit faktor yiikleri
arasinda en az 0,10 fark olmasina dikkat edilmesi ve iki faktordeki ylik degerleri arasinda 0,10’dan
az fark olan maddeler binisik maddeler olarak adlandirildigini ifade etmektedirler.

Scree Plot

Eigenvalue
i

T T T T T T T T T T T T T T T
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Component Number
Sekil 1. Ozdegerlere Ait Cizgi Grafigi

Olgegin 3 faktor altinda toplandigr Sekil 1°de verilen 6zdegerlere ait ¢izgi grafiginden de
anlagilmaktadir. Grafikte, birinci faktorden sonra yiiksek ivmeli bir diisiislin olmasi1 6lgegin genel
bir faktore sahip oldugunu gostermektedir. Birinci faktoriin 6lgek varyansinin % 34.489'unu
aciklamasi bu sonucu destekler niteliktedir. Ugiincii faktdrden sonra grafigin genel gidisinin yatay
oldugu goriiliirken, 6nemli bir diisiis egilimi gozlenmedigi sdylenebilir. Sonug olarak dlgegin lig
faktorlii bir yapiya sahip oldugu sdyleyebilir. Ayrica faktor sayisinin belirlenirken faktér 6z
degerinin (eigenvalue) 1.00’den biiyiik olan faktorlerin dikkate alindig1 da Tablo 5'teki degerlerle
gosterilmistir.

Faktor analizi sonucuna gore faktorlere ait 6z-degeri 1’den biiyiik ii¢ faktoriin oldugu
sonucuna varilmistir. Dolayisiyla “Yiiksekdgretimde Olgme Degerlendirme Dersine Yo6nelik
Diisiinceler Olgegi” ii¢ faktdrden olusan bir 6lgek olarak tanimlanabilir. Tablo 5'e bakildiginda
ortaya cikarillan ii¢c faktdre ait Oz-degerler (eigenvalue) ve agikladiklart varyans oranlar
gosterilmektedir. Olcegin birinci faktdrii olan "6gretim elemam" 12 maddeden (1, 2, 3, 6, 8, 9, 12,
13, 17, 21, 22 ve 23 no'lu maddeler) olusurken, faktor 6z degeri 7.932 ve 6lgme degerlendirme
dersine yonelik diisiincelerdeki degisimin ise % 34.489'unu agiklamaktadir. "Gereklilik" olarak
adlandirilan ikinci faktor ise 7 maddeden (4, 5, 7, 10, 11, 19 ve 20 no'lu maddeler) olugmakta ve
faktor 6z degeri 3.194 olup 6l¢me degerlendirme dersine yonelik diistincelere iliskin degiskenligin
de % 13.888sini agiklamaktadir. Son olarak ortaya konan {igiincii faktor 4 (14, 15, 16 ve 18 no'lu
maddeler) maddeden olusmakta ve faktor 6z degeri 1.785 ve agikladig varyans ise % 7.763’tlir.
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Tablo 5. Olgme Degerlendirme Dersine Yénelik Diisiinceler Olgegi'ne Ait Faktor Oz Degerleri
(Eigenvalue)

Faktor Baslangig Oz Fakior }(z)lkllzlrlanareler Faktorlere Ait Betimsel
Degerleri (Extractirc)) n Sums of Istatistikler
(Initial Eigenvalues) Squared Loadings)
" T -

Faktorler 5S == 5E ==, 5 S8 e
£ 5, ==g E S5, =E=g £ §LR =
= s2 ZsSsg8 = s28 =SS £ E i =l
S ¥S EYE 5 8 E®E Fs fg gz-°
- o & =TS > - o & =R > Q =]

<g M< <g m< b 28 C M
LOgretim 2935 34480 34489 7,932 34489 34489 4756 9,207 931
Elemani

2. Gereklilik 3,194 13,888 48,376 3,194 13,888 48,376 18,11 5477 794

3. Igerik 1,785 7,763 56,139 1,785 7,763 56,139 1358 3,355 122

Acimlayict faktor analizi (AFA) sonucunda, elde edilen ii¢ faktdriin agikladigi toplam
varyans % 56.139°dur. Sencan'a (2005) ve Can'a (2014) gore bu li¢ faktoriin acikladig1 varyans
oran1 kabul edilebilir agiklama oraninin iistiinde bir oran oldugu kabul edilebilir. Olgekte yer alan
iic faktoriin, 6lgek toplami ve faktorler arasi iliski diizeyini ortaya koyabilmek icin pearson
koreleasyon yontemi uygulamasi yapilmis olup elde edilen korelasyon katsayilar1 Tablo 6'da
verilmistir. Tablo 6 incelendiginde dlgege ait {i¢ faktoriin hem faktorler arast hem de dlgek geneli
ile anlamli diizeyde bir iliskiye sahip oldugu goriilmektedir. Korelasyon katsayisi, 0.70 - 1.00
araliginda yiiksek diizey; 0.69-0.30 araliginda orta diizey; 0.29-0.00 araliginda ise, diisiik diizeyde
bir iligki olarak kabul edilmektedir (Biiyiikoztiirk, 2006).

Tablo 6. Faktorler Arasi Korelasyon Katsayilari

Faktorler Faktor 1 Faktor 2 Faktor 3 Genel
Ogretim Elemam (Faktor 1) *

Gereklilik (Faktor 2) .612 *

Icerik (Faktor 3) .596 .603 *

Genel .815 735 752 *

*p<0.01 diizeyinde anlamli

Faktorler aras1 ve faktorler ile genel dlgek arasinda yapilan korelasyon analizi sonuglarina
gore Olgekten elde edilen toplam puan ile 68retim eleman (faktor 1) alt boyutu arasinda r=,815,
gereklilik (faktor 2) alt boyutu arasinda r=.735, igerik (faktor 3) alt boyutu arasinda ise r=.752
diizeyinde korelasyon katsayisi tespit edilmistir. Sonug olarak dlgekteki 3 faktor ile genel 6lgek
puanlari arasinda yliksek diizeyde bir iliskinin olmasi, 6l¢egin yap1 gecerliginin yiiksek oldugu
sonucunu, KMO degeri ve Bartlett testi sonuglarini da destekler nitelikte oldugunu ortaya
koymaktadir.
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Tablo 7. Elde Edilen Olgekte Yer Alan Maddelerin Ortalamasi, Standart Sapma Degerleri, Madde-Toplam
Korelasyon Katsayisi, Madde Ortak Varyansi, Faktor Yiik Degeri

s £
5 ST S2 8 . M.
oS €8 9o £z 2F
. - SESY 23205 72
Olgek Maddeleri B v s o> 50
S 0 g Qg T &H EoM
=t o T = T g L
O-DE TS 8> ®NA
ST o Sy S &
=3 =2

Faktor 1. Olgme Degerlendirme Dersine Yonelik Diisiinceler "Ogretim Elemam" o =.931

1. B}r 9gret1m elemaninin o}gme QGgerlendlrme alanindaki bilgi 410 1194 633 697 832
yoniinden donanimi ¢ok onemlidir.

2. Ogretim elemaninin  6lgme  degerlendirme  alanindaki
akademik bilgisi, 6grencinin derse yonelik motivasyonunu 4,03 957 ,703 ,729 ,808
olumlu ya da olumsuz yonde etkiler.

3. Ogretim elemaninin gerektiginde teorik bilgilerin disina
cikmasi, pratik bilgiler noktasinda ogretmen adaylarmi 4,19 895 587 ,650 ,806
yonlendirebilmesi gerekir.

6. Dersin igeriginden ziyade, dersi veren Ogretim elemaninin
dersi sevdirebilecegine inantyorum.

8. Ogretim elemaninin  6lgme degerlendirme alanindaki
akademik bilgisi, O0grencinin derse yonelik yeteneklerini,
eksikleri dogrultusunda neyin 6grenilmesi gerektigini olumlu
ya da olumsuz yonde etkiler.

9.  Bir 6gretmenin 6l¢gme degerlendirme bilgisi ne kadar fazlaysa,
Ogrencilerin akademik basarint o denli dogru olg¢ecegine 3,95 1,140 ,597 /555 751
inantyorum.

12. Olgme degerlendirme dersinin igerigi ¢ok soyut oldugu igin
Ogretim elemaninin bilgiyi aktarabilmesinde belli bir 2,50 1,225 ,798 /585 741
yeteneginin olmasi gerektigine inaniyorum.

13. Olgme degerlendirme dersindeki bilgilerin nerede ve ne
sekilde kullanacagimizin ¢ok iyi 6gretilmesi gerekir.

17. Olgme degerlendirme hocasi olsaydim, ozellikle istatistik
konusunda daha somut 6rnekler kullanirdim.

21. Ogretim eleman1 6lgme degerlendirme dersini eglenceli ve
anlagilir bir hale getirip dersi buna gdre anlatmalidir.

22. Olgme degerlendirme dersi sayesinde oOgrencilere geri
bildirim verebilme agisindan son derece 6nemli bir derstir.

23. Olgme degerlendirme dersmd?vog?emln{lem ggreken 6lgme 394 975 606 574 617
araglariin, uygulamali olarak 6gretilmesi gerekir.

Faktor 2. Olgme Degerlendirme Dersine Yonelik Diisiinceler "Gereklilik" o=.794

4.  Olgme degerlendirme dersini ilk aldigim zaman "Evet" bu
bilgileri meslek hayatimda kullanabilirim diisiincesi kendimde 4,09 ,907 ,699 ,655 ,835
olusmadi.

5. Olgme degerlendirme dersi, ne ise yaradigimi bile anlamadigim
islem karmasasindan ibaret bir derstir.

7. Olgme degerlendirme dersindeki konularm bir ¢ogunu meslek
hayatimda kullanabilecegimi diisiinmiiyorum.

10. Olgme degerlendirme dersinde sadece dlgme araglariin ne ise
yaradigini 6grensek bizim igin yeterlidir.

2,65 1,309 ,548 ,624 ,790

2,10 1,101 ,686 527 ,763

385 ,959 ,680 ,553 ,701

388 932 ,735 739 ,696

2,78 1,185 ,686 ,708 657

2,75 1,267 ,647 /592 ,639

3,69 1163 ,663 ,510 ,722

3,30 1,178 733 577 ,694

3,34 1,001 ,633 ,634 ,682
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11. Olgme degerlendirme dersi, pedagojik anlamda kendimi ¢ok iyi
gelistirebilecegimi diisiindiigiim bir derstir.

19. Olgme degerlendirme dersinde 6grencilerin miizik, spor ya da
sanatsal yeteneklerinin nasil Ol¢iilecegi konusunda higbir 3,24 1,192 ,698 ,507 ,522
fikrim yok.

20. Olgme degerlendirme dersinin meslek hayatimda ne gibi bir
o6neme sahip oldugu konusunda higbir fikrim yok. 2,26 1,069,727 595 405

Faktor 3. Olgme Degerlendirme Dersine Yonelik Diigiinceler "Icerik” o=.722

14. Sayl.sal 19er1k11 derslere }Vfatklphgln Olcme degerlendirme 306 998 770 579 789
dersindeki basariy1 arttiracagina inantyorum.

15. Olgme degerlendirme dersi {iniversitede bir dénemde verilecek
kadar kolay bir ders degildir.

16. KPSS'nin egitim bilimleri sinavindaki en zor sorularin yer
aldig1 ders, 6lgme degerlendirme dersidir.

18. Olgme degerlendirme dersinin teorik kismi ayr1, istatistik kisni
ayr1 bir donemde verilirse daha kolay anlagilir.

3,83 1,018 ,620 ,469 ,656

3,87 1,006 ,650 ,517 ,723

3,87 1,103 ,699 ,726 ,676

3,95 1,061 ,618 ,610 ,635

Tablo 7 incelendiginde olumsuz anlamdaki maddelerin puanlanmasinda ters g¢evirme
yapildiktan sonra en diisiik ortalamanin 8.maddeye (Xort=2.10), en yliksek ortalamanin ise
3.maddeye (Xort= 4,19) ait oldugu goriilmektedir. Yap1 gegerligi ¢alismasinda oldukga biiyiik
oneme sahip olan madde - toplam korelasyon degerlerine bakilmis ve maddelerin genellikle orta
ve yiiksek diizeyde iligkilere sahip oldugu goriilmektedir. Bu durum, maddelerin birbirleriyle ve
geneliyle tutarli oldugunu ve yapi gecerliginin saglandigi sonucunu ortaya koymaktadir. En
yiiksek korelasyon degerinin madde 12'ye (r= .798), en diisiik korelasyonun ise madde 6'ya
(r=.548) ait oldugu soylenebilir.

Tablo 8. Dogrulayici Faktor Analizi

. . . Aragtirma Modeli
Uyum Indeksleri Uyum Aralig1 Uc Faktorli Model
Genel Uyum Indeksi
y¥sd 0<y*sd<3  475.09/388=1.22
Karsilastirma Uyum Indeksleri
NFI 90>->.94 91
NNFI 90>->.94 .93
IFI 90>->.94 .92
CFl >.95 .95
RMSEA 0.05<-<0.08 0.065
Mutlak Uyum Indeksleri
GFlI >.90 91
AGFI > .85 .86
Artik Temelli Uyum Indeksleri
SRMR .065
RMR 06<-<.08 071

Olgegin gegerliligini belirlemek {izere yapilan agimlayici faktdr analizi sonuglarina gore
belirlenen ¢ boyutlu yapinin dogrulugunu smmamak i¢in dogrulayict faktér analizine
bagvurulmustur. Dogrulayic1 faktor analizi sonucunda Ki Kare (y>=475.09), serbestlik derecesi
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(df=388, p=0.00) oraninin y*df=1.22; SRMR=.065, RMR=.071; AGFI=.86; GFI=.91; RMSEA=
0,065, CF1=.95, NNFI=.93, NFI=.91, IF1=.92, oldugu goriilmektedir. Ki kare serbestlik derecesi
oraninda 3 den diisiik, Karsilastirma uyum indeksleri NFI, NNFI ve IFI degerlerinin .90 ile .94
arasinda olmasi, CFI degerinin .95'ten biiyiikk olmasi, RMSEA degerinin .05 ile .08 arasinda
olmasi, mutlak uyum indeksleri GFI'nin .90'dan, AGFI degerinin ise .85'ten biiylik olmasi, son
olarak artik temelli uyum indeksleri olan SRMR ve RMR degerlerinin ise .06 ile .08 arasinda
olmasi kabul edilebilir uyum iyiligini géstermektedir (Simsek, 2007; Yilmaz ve Celik, 2009).

Bu verilerden yola ¢ikarak yiiksekogretimdeki 6gretmen adaylarinin 6lgme degerlendirme
dersine yonelik diisiinceler olcegiyle ilgili ii¢ boyutlu yapinin uygun oldugu sdylenebilir.
Dogrulayict faktor analizi ile hesaplanan standardize edilmis madde faktor katsayilart Sekil 1”7 de
sunulmustur. Gortldiigii gibi madde-faktér dogrudan iligki katsayilar1 .40 ile .83 arasinda
maddelerin hata varyanslari .31 ile .84 arasinda degismektedir. Gozlenen madde 6lgek iligkilerinin
anlamli oldugu belirlenmistir.

az=s
J.:.-i-—"'""
07 .,__..-
J.a.. 040

Sekil 2. ODDY-DO Ug Faktérlii Path Diyagrami
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4. SONUC VE TARTISMA

Bu arastirmayla birlikte 6gretmen adaylarinin lisans egitiminde almis olduklar1 meslek
bilgisi dersleri igerisinde biiyiik 6neme sahip olan ancak 6gretmen adaylari tarafindan her zaman
dersin icerigine, mesleki hayatlarindaki gerekliligine yonelik tartisma konusu olan Glgme
degerlendirme dersine yonelik bir dlgek gelistirilmesi amaglanmistir. Bu amagtan yola ¢ikarak
ogretmen adaylarinin 6lgme degerlendirme dersine yonelik diislincelerinin ne yonde oldugunun
oOlgtilebilir bir hale getirerek, bu konu hakkinda nicel veriler elde edilebilme firsati yaratilmaya
calistlmistir. Bu baglamda "Yiiksekogretimde Ogretmen Adaylarmin Olgme Degerlendirme
Dersine Yénelik Diisiinceler Olgegi" gelistirilmis ve buna iliskin gecerlik ve giivenirlik analizleri
gergeklestirilmistir.

Olgek gelistirme siirecinin en basinda 6gretmen adaylarina yéneltilen agik uglu sorudan
aliman cevaplar sonucunda, 6lgme degerlendirme dersine yonelik 6gretmen adaylarinin ne gibi
diistincelere sahip oldugu analiz edilirken bu digiince yapilarimin farkli alt boyutlara
boliinebilecegi sonucuna ulasilmistir. Boylece 6l¢cme degerlendirme dersine yonelik gelistirilen
diisiinceler oOlgcegi igerisinde bu dersi veren Ogretim elemanlarinin akademik ve kigisel
ozelliklerinin 6l¢iildiigl "6gretim eleman1", bu dersin 6gretmen adaylarinin meslek hayatlarina ne
kadar katki sagladig1 ve ise vurukluk diizeyinin ne yonde oldugunun oSlgiildiigi "gereklilik" ve
6lecme degerlendirme dersi hakkinda ortaya konulan diisiincelere dersin icerigi agisindan da bakma
firsat1 saglayan "igerik" alt boyutlari olmak {izere toplam fii¢ alt boyutun olustugu sonucuna
varilmaktadir.

Bir ogretim programi tasarlanirken siirecin son basamagi olarak goriilen olgme
degerlendirmenin aslinda siirecin her asamasinda aktif olarak kullanildigi, kullanilmas1 gerektigi
tim Ogretmenler tarafindan bilinmesi gereken bir durumdur. Ogretim siirecinin basinda
ogrencilerin hazir bulunusluk diizeylerini tespit etmek amaciyla, igerigin hazirlanip uygulandigi
asamada 0grenme eksikliklerini gorebilmek amaciyla yine uygulanan yontemin etkililigini test
amaciyla 6lgme degerlendirmenin yapilmasi gerektigi, en sonunda da hedeflenen kazanimlarin ne
kadarina ulasildigin1 gérmek adma 6lgme degerlendirmenin gerekliligi son derece 6nemli bir
ogretmenlik yeterliligi oldugu unutulmamalidir. Yasar (2014) yapmis oldugu benzer bir
calismanin sonucunda "egitim sistemi i¢inde yer alan milyonlarca Ogrencinin geleceklerini
sekillendiren Ogretmenlerin, 6grencilerin gelecek yasantilariin rotasini belirleme noktasinda
olduklar1 goriilmektedir. Ogrencilerin gelecegini yonlendiren dgretmenlerin 6grencilerin mevcut
ve gelistirilebilir 6zelliklerinin neler oldugunu ve 6grencilerin potansiyellerinin nasil oldugunu
ancak saglam Olgcme ve degerlendirme dersinden edindikleri bilgi ve becerileri kullanarak
belirleyebilirler." seklinde bir sonuca ulagirken Balci ve Tekkaya (2000) 6l¢me ve Degerlendirme
konusunda Egitim Fakiiltelerinde alinan derslerin yani sira hizmet i¢i egitim kurslar1 diizenlenerek
ogretmenlerin bu konudaki bilgilerinin arttirilmalar1 ve yeni tekniklerden haberdar edilmesi
yerinde olacagini ifade ederek hem lisans egitimlerinde hem de hizmet i¢i egitimlerinde 6gretmen
adaylarinin ve daha sonrasinda d6gretmenlerin 6l¢gme degerlendirmeye yonelik akademik anlamda
kendilerini yeterli hissedecekleri her tiirlii calismanin yapilmasi gerektigi sonucuna ulasilmaktadir.
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Summary

Inroduction

Only cognitive assessment of students’ achievement does not necessarily mean that measurement
and assessment are conducted thoroughly. Student assessment should be carried out in every
aspect. In addition to product-based approach, students’ improvement should be monitored for a
proper and accurate measurement and assessment. Cultivating such views and attitudes in teacher
candidates should be among instructors’ basic course outcomes. In this study, it is planned to
examine students’ opinions on the course considering their attitudes towards measurement and
assessment. Measuring students’ attitudes in terms of the instructor, the course content and whether
the course is necessary will give a different view of point to teacher candidates’ affective
acquisition. Measurement and assessment are essential to follow student progress in teaching/
learning process, to find out how permanently methods and material utilized for instructing topics
within the course content influence students and to understand teacher performance allowing self-
assessment. Considering that measurement and assessment, the most critical component of the
education process, should be properly carried out by educators, it is necessary to make sure that
education faculties deliver the measurement and assessment course meticulously and more
importantly, positive and negative views of teacher candidates, who will teach future generations,
should be determined with respect to measurement and assessment. The significance of the
research is the scale to be developed viewing of the fact that student candidates’ opinions towards
measurement and assessment will positively impact on their success in this field and they will get
a key competence to be more qualified.

Methodology

It was aimed to reach all students attending the department of education faculty. The number of
the sampling group, students of education faculty, was calculated as 4908, however 433 teacher
candidates participated the study. “Opinions Scale” was developed to determine teacher
candidates’ opinions about the measurement and assessment course. 25 teacher candidates who
previously took the course were asked to answer the following open ended question: “What are
your opinions and views regarding the role of the measurement and evaluation course in teaching
profession, whether it is necessary in your own career, what skills the course instructor should be
equipped with and positive and negative emotions that you have felt so far?”. Based on the
candidates’ responses, sentences that could possibly be scale items were identified. To test
construct validity, the Annals of Functional Analysis (AFA) was performed and Confirmatory
Factor Analysis (DFA) were used to analyze fit indices in light of the factors obtained.

Results and Discussion

The study aimed to develop a scale regarding measurement and assessment course which is among
the most significant teaching knowledge courses taken by teacher candidates in their
undergraduate educations and is always debatable issue for teacher candidates in terms of course
content and its requirement in practice. For this purpose, it has been tried to measure candidates’
attitudes towards measurement and assessment course and to collect quantitative data. As a result,
“Opinions Scale for Teacher Candidates’ Attitudes towards the Measurement and Assessment
Course in Higher Education” were developed and accordingly, validity and reliability analyses
were conducted.
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EK. OLCME VE DEGERLENDIRME DERSINE YONELIiK DUSUNCELER OLCEGI
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Bir dgretim elemaninin 6lgme degerlendirme alanindaki bilgi yoniinden donanimi
1 el Fmeces &y ORIGNOIIOING!
¢ok onemlidir.
2 Ogretim elemaninin 6lgme degerlendirme alanindaki akademik bilgisi, grencinin o @l el e
derse yonelik motivasyonunu olumlu ya da olumsuz yonde etkiler.
3 Ogretim elemaninin gerektiginde teorik bilgilerin disina ¢ikmasi, pratik bilgiler o @l el e
noktasinda 6gretmen adaylarini yonlendirebilmesi gerekir.
Olgme degerlendirme dersini ilk aldigim zaman "Evet" bu bilgileri meslek
4 hayatimda kullanabilirim diigiincesi kendimde olugmadi. 0| @ ] 6
Olgme degerlendirme dersi, ne ise yaradigim bile anlamadigim islem
5 karmasasindan ibaret bir derstir. O 1@ 6@ 6
Dersin iceriginden ziyade, dersi veren 0gretim elemaninin dersi sevdirebilecegine
N A s o @|e| @] 6
yorum.
Olgme degerlendirme dersindeki konularin bir gogunu meslek hayatimda
7 | alamabiie w8 Y W (@@ 6

kullanabilecegimi diisiinmiiyorum.

Ogretim elemaninin 6lgme degerlendirme alanindaki akademik bilgisi, 6grencinin
8 | derse yonelik yeteneklerini, eksikleri dogrultusunda neyin 6grenilmesi gerektigini | (1) [ (2) [ (3) | (4) | (5)
olumlu ya da olumsuz yonde etkiler.

Bir 6gretmenin 6lgme degerlendirme bilgisi ne kadar fazlaysa, 6grencilerin

9 akademik bagarini o denli dogru Slgecegine inantyorum. O @& @ 6
10 g)glfgllzeieﬁfzrilzlglggl;ectl:rrlsiﬁ(rl'e sadece 0l¢me araglarinin ne ige yaradigini 0 loloele!l e
11 | etatnebsseegint dostndngom b derse SERIRIRIES
12 (")_1<;r_nt_: degerle_ndirn_le dersini_n i_(;erigi (;ouk. spyut oldugu igiq V(S.gre‘Fim elemaninin o lolelwl e
tZIlglyl aktarabllmesmde b(?lll blr y?tepeglnln olmasi gerektlglne inantyorum.
13 g(;)ollirii g;t(fziillerﬁgérirjglzrgiri?ndekl bilgilerin nerede ve ne sekilde kullanacagimizin o lelel el e
14 S:ti’llrsaacl ;gg;kll:l fnelrysé;r:;n }-latklnllgln olgme degerlendirme dersindeki bagariyt 0 lelelwl e
15 fl)el;;snziee gﬁ%?rr.lendirme dersi tiniversitede bir donemde verilecek kadar kolay bir o lolelwl e
16 i%if{s;z;iﬁrgezigﬁl.eri smavindaki en zor sorularin yer aldig1 ders, 6lgme 0 lolele!l e
17 ?gﬁgiﬁﬁﬂiﬁé hocas1 olsaydim, 6zellikle istatistik konusunda daha somut o lolelel e
18 \C,);f]rl?fs sz%ir;eﬁig?:n?:;iiﬁm teorik kismi ayri, istatistik kismi ayr1 bir donemde o lolel el e
19 | yctoneklonsin ot sltlecegs konusunda e Hmmanle W@ ®| ®
20 E;ﬁ?si :de};lzgii??(fiie;s;?n meslek hayatimda ne gibi bir 6neme sahip oldugu o lolele! e
21 gOegg::itri)rgeerlseirEi?]; bggzeaﬁfiiﬁ?iirr'me dersini eglenceli ve anlagilir bir hale o lolelel e
22 aOcllcsrlrrlleczl Ecllrel:%zﬁe;itgeﬁizr;iﬁs%}iffzi;cslz fgrencilere geri bildirim verebilme 0 lelelel e
23 Olgme degerlendirme dersinde 6grenilmesi gereken dlgme araglarmin, uygulamali o lolel el e

olarak dgretilmesi gerekir.




