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The present study aimed to determine the educational requirements for teachers in measurement-
evaluation and whether the professional development (PD) workshops organized based on these
requirements have an impact on evaluation literacy, attitudes, and self-efficacy perceptions of the
teachers. The mixed-method design, where both quantitative and qualitative data were collected,
was employed. A total of 204 middle school teachers participated in the study that aimed to
determine the educational requirements of teachers in measurement-evaluation. For maximum
diversity, 17 science teachers with different genders (10 male 7 female) and seniority between
3 and 15 years attended PD workshops. Five data collection instruments, including a survey
form, three scales, and an interview form, were used to collect the study data. In quantitative
analysis, descriptive statistics, dependent groups t-test, multilinear regression analysis were
employed and the content analysis method was used in qualitative analysis. The analysis of the
study data demonstrated that there were positive changes in assessment literacy, attitudes, and
self-efficacy perceptions of the teachers towards measurement-evaluation, and it was determined
that the workshop model was applicable in PD programs. As teachers’ knowledge of assessment
increased, they increasingly relied on self-knowledge and decided to adopt the new assessment
techniques they learned. After the training requirements of the teachers were determined, it was
recommended that the professional development training should be supported to meet their
needs in workshops based on the study findings.
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INTRODUCTION Gardner, 2017). According to Patel (2007), teachers should
not consider themselves as a knowledge resource but as an
organizer of learning and learning experiences. Patel ar-
gued that the teacher is a carrier of culture, who structures
the characters and personalities of the students. The teacher
is the carrier of moral and ethical values, and a guide and
consultant. The teacher is the architect of the future of the
nation, inspiring the populace for social change. Thus, it is
important to meet the training requirements of teachers, who
undertake such significant tasks.

Adaptation of individuals to cultural, social, and eco-
nomic developments due to scientific and technological ad-
vances and increasing knowledge is only possible through
lifelong education (Yalin, 2001). The phenomenon of life-

Teacher training is the most basic process in the education
system, it is extremely important for qualified education
and instruction. Although teacher training has been taken
seriously in every period, the requirements in teacher train-
ing have always changed with the changes in social condi-
tions. According to Borko, Jacobs, and Koelner (2010), as
a change was experienced from behaviorism to cognitivism
and contingency, the ideas on cognitive learning and the na-
ture of instruction have been developed. According to the
authors, these changes also led to changes in teacher learning
and professional development (PD) approaches. This change
was dependent on variations in needs. The increasing inter-

est in the PD of teachers in the 21 century was due to the
fact that teacher training is considered an important method
in the acquisition of complex skills required by the students
in this period. Because, advanced instruction styles are re-
quired for students to develop complex problem-solving,
critical thinking, self-management, effective communica-
tion, and cooperation skills (Darling, Hammond, Hyler &
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long learning includes both students and teachers, as well as
any employed or unemployed individual in any social class
since it is suitable and necessary for individuals of all ages.
In education and instruction, teachers are the primary factor
in the lifelong learning process. Thus, PD of teachers should
include training updates based on the requirements of life-
long learning.
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In-service training programs focused on PD represent a
form of lifelong education for the PD of individuals in the
field of education, thereby providing educators an opportuni-
ty to expand and deepen their knowledge as well as a chance
of training and renewal (Pepeler, Ozbek, Adanir & Kilavuz,
2017). In-service training that could be provided throughout
the professional careers of teachers entails a long and rela-
tively more important education than the vocational teacher
training (Patel, 2007). For this reason, it is recommended
to remove the obstacles to their professional development,
to provide lifelong learning opportunities, and to determine
professional development education policies (Can, 2019).
Furthermore, the content of career development training
should focus on the development of teachers’ pedagogical
skills and student learning (Blank, de las Alas & Smith,
2007).

Vocational teacher training is a complex process that
requires individual and collective, emotional and cognitive
participation of the teachers (Avalos, 2011), especially af-
ter the studies that reveal that PD programs are high quality
and effective in recent years (Antoniou & Kyriakides, 2013;
Bolam, 1994; Buczynski & Hansen, 2010; Biiyiiksahin,
2018; Deglau & O’Sullivan, 2006; Doppelt, Schunn, Silk,
Mehalik, Reynolds, & Ward, 2009; Giraldo, 2014; Greenleaf
et al., 2011; Heller, Dachler, Wong, Shinohara & Miratrix,
2012; Jeanpierre, Oberhauser & Freeman, 2005; Kleickmann,
Trobst, Jonen, Vehmeyer & Moller, 2016; Landry, Anthony,
Swank & Monseque-Bailey, 2009; McMeeking, Orsi &
Cobb, 2012; Meissel, Parr & Timperley, 2016; Onen,
Mertoglu, Saka & Giirdal, 2009; Randel, Apthorp, Beesley,
Clark, & Wang, 2016; Resnick, 2005; Sathyanesan, 2001;
Shaha & Ellsworth, 2013; Stegall, 2015) further PD oppor-
tunities are in urgent need, especially in recent years (Can,
2013; Borko etal., 2010). Can (2014) emphasized that teach-
er organization is insufficient, teachers’ development cannot
be achieved and there is a need for an organization that can
provide professional development of teachers. It is necessary
to eliminate the barriers to professional development train-
ing and to determine which professional development styles
have the greatest impact on teacher practice and student
achievement (Doppelt, Schunn, Silk, Mehalik, Reynolds &
Ward, 2009).

The first step in the preparation of a good PD program is
the needs analysis (Ozdemir & Yalin, 2007). Academicians
in the field of PD and teacher education agree that PD pro-
grams should respond to the needs of teachers and consider
teachers as students of their teaching (Giraldo, 2014). Needs
analysis in education helps in understanding the information
that has been taught so far and is missing for later. Thus, it
allows them to make informed decisions about what to do
and to increase the scope and effectiveness of the training
program (McCawley, 2009). It is seen that the programs
prepared after the need determination gives positive results.
Teachers generally tend to prefer training that suits their
needs and supports their teaching processes (Demirel, 2009;
Taymaz, 1997). In the study, the training needs of teachers
for measurement-evaluation were determined and the con-
tent of the PD program was shaped according to the needs.

For the PD program to be efficient, care was taken to apply
the six principles proposed by Supovitz and Turner (2000).
These are: (1) It should be prepared with the model that oc-
cupies the participants with research, inquiry, and practices.
(2) It should be given both teachers’ intensive training and
training should be continuous. (3) It should engage teachers
with concrete teaching tasks and be based on teachers’ expe-
riences with students. (4) Focus on subject area knowledge
and enrich teachers’ content skills. (5) They should have
specific standards and show how teachers should relate their
work to improve their performance. (6) The reform strat-
egies of the program should also be associated with other
aspects of school change. In the study, the PD program has
been programmed in such a way that teachers can active-
ly participate, practice the theory, develop products that are
unique to them through concrete tasks, and increase the ped-
agogical knowledge of teachers. In particular, the Workshop
Model was used to transform teachers’ learning in theory
into practice. Tore (2017) not only makes learning perma-
nent but also enables the spread of learned knowledge thanks
to the cooperative learning of the PD programs supported by
workshops.

PD programs can be prepared in many areas of educa-
tion. PD programs; it arises due to the updating of existing
situations, introducing and informing new approaches, or
completing teachers’ deficiencies in technology pedagogi-
cal knowledge. After the studies in the literature (Ozeng &
Cakir, 2015; Ozbas1 & Cikrik¢1 Demirtasli, 2013; Akdag &
Ekmekgi, 2014), it is a measurement-evaluation in a field
that should have PD training for teachers. The importance
of measurement-evaluation for education has been asked by
many educators and policymakers in the United States with
the word “what gets assessed is what gets taught” (O’Day
& Smith, 1993; Akt: Koh, 2011). In the last two decades,
countries have started to pay attention to assessment and
evaluation development programs for teachers to become
literate teachers, after the understanding that teachers’ in-
class evaluation high performances provide students to
show high-level skills (for example, complex thinking, rea-
soning, problem-solving, communication and conceptual
understanding of the subject) (Smith & O’Day, 1990; Koh,
2011). The inability of teachers with not assessment liter-
acy to provide reliable assessment results has revealed the
necessity for each teacher to be assessment literacy after po-
tential damage to their countries, schools, students, and fam-
ilies. However, studies conducted in the literature show that
teachers’ assessment literacy levels (Campbell, Murphy &
Holt, 2002; Giirsoy & Aydogdu, 2020; Mertler ve Campbell,
2005; Coombs, DeLuca, LaPointe-McEwan, & Chalas,
2018; Volante & Beckett, 2011; Lee & Son, 2015; Odo,
2016) and their attitudes are not at the desired level, revealed
that teachers feel inadequate in assessment and evaluation
(Arslan, Tlker & Demirhan, 2013; Mutluer, 2015; Lee & Son,
2015; Reeves & Honig 2015; Mertler, 2009). Certain studies
demonstrated that the assessment literacy of a teacher was
associated with both self-efficacy perception and attitudes of
the same. The presence of a correlation between knowledge
and attitude (Quilter & Gallini, 2000), along with a positive
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significant correlation between teachers’ assessment literacy
levels and their self-efficacy perceptions (Kruse, Impellizeri,
Witherel & Sondergeld, 2020), revealed the significance of
professional development program development. It was sug-
gested that this topic should be researched to develop profes-
sional development program content which would improve
both assessment literacy levels, attitudes, and self-efficacy
perceptions of the teachers and to investigate the effective-
ness of these. The present study aimed to determine the
educational requirements of teachers in measurement and
evaluation and whether the professional development work-
shops organized based on these requirements affect teachers’
assessment literacy, attitudes, and self-efficacy perceptions.

METHOD

In the present study, the mixed method, where both quan-
titative and qualitative data were collected, was employed.
In the mixed method, the researcher collects both quantita-
tive (close-ended) and qualitative data (open-ended) to un-
derstand the research problems, integrates the two datasets,
and then concludes with the advantages of the integration of
these two datasets, and this research approach is employed in
the fields of health, social and behavioral sciences (Creswell,
2017). In mixed studies, data diversification (triangulation)
is recommended as a strategy to analyze the overall quality
of data (Teddlie & Tashakkori, 2015). In the present study, a
data diversification strategy was employed.

In this research, it is aimed to contribute to the clarity and
comprehensibility of the data by supporting numerical data
with qualitative data. While the screening method was em-
ployed to determine the workshop content in the quantitative
dimension of the study, a single group pretest-posttest weak
experimental design was adopted to determine the workshop
achievements. In the qualitative dimension of the study, the
interview technique was used to determine the views of the
workshop participant teachers on education. The flowchart
that reflects the mixed method employed in the study is pre-
sented in Figure 1.

Participants

In the present study, the first participant group was as-
signed with a simple random sampling method. According
to Merriam (1998), purposive sampling provides the highest
level of information for the case that the researcher desires

to explore, understand, and comprehend in-depth. A total of
204 middle school teachers employed in Adiyaman Province
central district in Turkey participated in the study and volun-
tarily completed the “educational requirements determina-
tion form” that was developed to determine the educational
requirements of teachers in measurement-evaluation.

The second group was assigned with the maximum di-
versity sampling technique, a purposive sampling method, to
collect in-depth data To obtain maximum diversity among 40
science teachers who desired to participate in the training an-
nounced by the Adiyaman Directorate of National Education
after the development of the in-service training content, 20
female and male science teachers with 3-15 years seniority,
who never attended professional development training were
included in the study. The schools where these teachers were
employed were also different. However, since three people
could not attend the training regularly, the data were collect-
ed from 17 individuals. Participant demographics are pre-
sented in Table 1.

According to Table 1, ten participants were male and
seven were female. The seniority of the participants varied
between 3 and 15 years.

Data Collection Instruments

The employment of various data collection instruments in
research improves validity and reliability (Vidovich, 2003).
In the present study, five data collection instruments, in-
cluding a survey form, three scales, and an interview form,
were used to collect the quantitative and qualitative data.
In the first section of the “educational requirements de-
termination form (ERDF)” developed by the authors to

Table 1. Participant Demographics

Code Gender Seniority Code Gender Seniority
P1 M 15 P10 M 6

P2 M 10 P11 M 8

P3 M 12 P12 F 14

P4 M P13 F 9

P5 M P14 F 11

P6 F 11 P15 M 17

P7 F 3 P16 M 19

P8 M P17 F 13

P9 F 6

[ Experimental group } [pre-test} (lnmvendon) (post-test} {lmervlew
A “"'"l"""'

Describe and
Interpret
similarities and
differences

Figure 1. Mixed-Method Intervention Design (Creswell, 2017; 60)
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determine the educational requirements of teachers in mea-

surement-evaluation and completed by the participants on

Google forms included items on complementary assessment

techniques, the second section included items on traditional

assessment techniques, the third section included assessment
techniques conducted with web 2.0 tools, and the fourth sec-
tion included items on the steps employed in achievement
test development. The “Assessment Literacy Inventory (ALI)”

(1993), developed by Plake and Impara in collaboration with

American Education Assessment Association and W.K.

Kellog Association in Nebraska-Lincoln University, translat-

ed to Turkish language by Giil (2011) including reliability and

validity studies and aimed to determine the assessment liter-
acy levels of the teachers was applied before the workshops.

ALI includes seven core teacher competencies. There are five

questions in each competence area. KR-20 Reliability coeffi-

cient of the literacy questionnaire was .718, Mean Difficulty

was .556, and Mean Discrimination was 0.374.

Attitudes About Measurement-evaluation Scale (AMES)
that was developed by Giil (2011) and included 4 factors was
applied as pre-test and post-test to determine the attitudes of
teachers towards measurement-evaluation. These factors in-
cluded the sub-dimensions of special attention, anxiety-con-
cern, importance, and competence. Measurement-evaluation
Self-Efficacy Perception Scale (MESPS) developed by
Kiling (2011) was also used as a pre-test and post-test to
determine teacher self-efficacy perceptions about measure-
ment-evaluation. The overall Cronbach’s alpha coefficient of
the 23-item 5-point Likert-type scale was calculated as .96.
The Cronbach’s alpha coefficients for the first sub-dimen-
sion (knowledge) were .93 and the Cronbach’s alpha coeffi-
cient for the second sub-dimension (skill) was .95.

Semi-structured interviews were conducted with the
participants to determine the contribution of the workshop
organized for the educational requirements of teachers in
measurement-evaluation. The interview form developed by
the authors included three questions. Since the interviews
were conducted to support the quantitative data, the inter-
view questions were developed based on the scale items. The
questions aimed to determine whether there were differences
in assessment literacy, self-efficacy perception levels of the
teachers, and their attitudes towards measurement and eval-
uation. The interview form questions included the following:
1. In your opinion, what were the contributions of the

workshops on measurement-evaluation?

2. What kind of differences have you observed in your
interest or attitudes towards measurement-evaluation
practices after the workshops?

3. Do you think there was a change in your competence in
measurement-evaluation after the workshops?

Data Collection

Before training, the study content was developed and submit-
ted for the approval of the Teacher Training Unit in Adryaman
Directorate of National Education. After the approval was ob-
tained, the form developed to determine the teacher’s educa-
tional requirements in measurement-evaluation was presented
to the teachers via Google forms. The link to the form was

distributed in WhatsApp groups and volunteers were asked to

complete the form. Access to the form, which was available

for about 15 days, was closed after the adequate number of

feedbacks was received. After the form data was analyzed,

the workshop program was developed based on teacher re-

quirements. The development of the workshop content was

conducted through the planning, development, implementa-

tion, and evaluation phases. In the first planning stage, the

program content and methodology were determined.

I. Planning

a. Determination of the goals
The main aim of the study was to improve the knowl-
edge and skill levels of science teachers on measure-
ment instruments in the context of traditional and
complementary measurement-evaluation techniques,
their assessment literacy levels, and their attitudes and
self-efficacy towards measurement-evaluation.

b. Determination of the workshop content
A literature review was conducted to determine the
workshop content and the content was determined based
on teacher requests for measurement-evaluation. The
details of the workshop content are presented in Table 2.

When the Table 2 is examined, the names, goals and

time zones of the professional development workshops are

included.

c. Determination of the method
During the workshops, hands-on instruction was con-
ducted with the constructivist approach. The instructors
first completed the distributed worksheets in each activ-
ity individually, and then together in a group discussion.
Thus, they restructured their knowledge in a social con-
structivist environment. Furthermore, an author led the
group in each desk during the activities, while support-
ing the students during the reconstruction of the newly
learned knowledge in the developmental process.

II. Development
The workshops, which were designed as practical ac-
tivities during the second week of the seminar (between
09: 00-12: 00), included presentations, visual demo ac-
tivities, and group work supported by worksheets and
inter-group discussions.

a. Workshop schedule
During the development of the workshops, each activ-
ity was selected individually, adapted, and the required
time was determined and a schedule was developed in
the study.

b. Workshop sub-sections

1. Presentation
The authors conducted presentations to introduce the
basic measurement-evaluation concepts, Web 2.0 tools,
and to promote the workshop activities.

2. Activities

Groups were formed for each measurement tool, and the

groups conducted activities.

Table of specifications development

Achievement test development

Test and item analysis

Vee and [-diagram plotting

Development of material for student product files

IS
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Table 2. Workshop Program

Date Duration Topic Workshops
18.06.2018 09.00-10.30 Introduction of the program, pretest “Games to meet:
(1% Day) Drama”
11.00-13.00 What is measurement-evaluation? What are traditional and complementary “Find the
measurement-evaluation techniques? differences”
What is the significance of measurement-evaluation in the general structure of the ~ workshop
2018 Science Curriculum?
19.06.2018 09.00-11.00 What is the student product file? What is the goal of the student product file? What “Designing my
(2" Day) is the content of student product files and how student product files are evaluated?  product file”
workshop
11.30-13.00 What is the significance of mind maps as a measurement-evaluation tool in science “I measure with
instruction? What are the priorities in the application and evaluation of mind maps” workshop
maps?
20.06.2018 09.00-11.00 What is the significance of word association, prediction-observation-explanation,  “I get to know
(3" Day) concept cartoons as measurement-evaluation tools in science instruction? What is ~ contemporary
their intended use? What are the priorities in their application and evaluation? measurement
techniques”
workshop
11.30-13.00 What is the significance of posters, Vee diagrams, and projects as measurement- “I get to know
evaluation tools in science instruction? What is their intended use? What are the new measurement
priorities in their application and evaluation? tools” workshop
21.06.2018 09.00-13.00 What is experience-based open-ended question development? What are the “I develop
(4" Day) priorities in open-ended question development? How to score open-ended questions with
questions? How to ensure scoring reliability? stories” workshop
22.06.2018 09.00-11.00 What are the achievement test development steps? What are the priorities in a reliable ~ “I develop my
(5" Day) and valid achievement test development? What is the significance of the analysis of own tests”
test results? How to conduct item and test analysis? How to score the test? workshop
11.30-13.00 Which Web 2.0 tools are employed in measurement-evaluation? “Gamified
assessment”
workshop
13.00 Post-test
13.30
6. Poster design every day and more detailed feedback was provided the
7.  Mind map, word association activities day after. After the in-service training program, the pre-
8. Graded score key development test scales were reapplied as posttest and 20-minute in-
9. Gamified measurement-evaluation terviews were held with the teachers immediately. After

. Application

The measurement tools developed in the activity were
applied by each teacher in their classrooms, and meth-
ods were selected to interpret the collected data and to
communicate with the stakeholders.

After the draft workshop program was developed, the
activities associated with the workshop content, work-
sheets, sample portfolios, topic summaries for the
force-motion unit, examples of daily life questions,
graded scoring key, mind maps, etc. were turned into
a booklet and published for distribution to the partic-
ipants. Furthermore, five round tables for four people
were prepared and colored pens, paper sheets, scissors,
and glue were placed on each table. During the work-
shops, the content was summarized using topical exam-
ples before each activity, and applications were initiated
by emphasizing the priorities. The authors engaged with
each group during the activities and provided verbal
feedback to allow them to comprehend the work better.
The products developed by the teachers were collected

Iv.

the training program, a WhatsApp group was created to
maintain the communications, and the participants were
told to communicate with the authors for the solution to
their problems they could experience during the appli-
cations. The study flowchart is presented in Figure 2.
Evaluation

The scales were applied before the workshops as post-
test and semi-structured interviews were conducted
with the teachers. Furthermore, Adiyaman National
Education Directorate R&D unit staff applied the
in-service training evaluation form. The training eval-
uation findings were reported to the relevant unit in the
Ministry of National Education.

Data Analysis

Data analysis in mixed-method studies includes the processes
where both qualitative and quantitative data are collected, ana-
lyzed, correlated, and combined (Teddlie & Tashakkori, 2015).
After the quantitative data collected with the scales were coded



18

IJELS 8(4):13-27

Determining the educational
requirements of teachers

[

N

(ERDF)

Interviewing the participants

Arranging the professional development
program according to the need

Preparation of "workbook" for workshops

!

Pretest

- .

Figure 2. Study Flow-Chart

Tabloe 3. “ALI, MESPS, AMES” Shapiro-Wilks
Normality Analysis Results

Test Shapiro- p Skewness Kurtosis
Wilks

ALI-Pretest .886 .019 -439 -1.13
ALI-Posttest 928 119 -472 -1.064
MESPS-Pretest 967 761 -.049 -313
MESPS-Posttest .905 .084 .503 -1.148
AMES-Pretest .880 .032 -1.393 1.588
AMES-Posttest 967 761 -594 .019

into a data analysis software, the authors decided which tests
should be conducted to serve the study aim. Normality assump-
tions should determine which parametric and nonparametric
tests should be used in analysis instead of the participant size
(Brewer, 1985). In the study, the tests were determined based
on the normal distribution of the data. In the study, Shapiro-
Wilks (SW) and skewness-kurtosis coefficient values were
used to determine whether the data exhibited normal distribu-
tion. Shapiro- Wilks is used when the group size is less than 50
and Kolmogorov-Smirnov (KS) is used when the group size
is larger than 50 (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz
& Demirel, 2009). Furthermore, descriptive statistics were re-
ported with mean and standard deviation. The skewness and
kurtosis coefficients and Shapiro-Wilk normality analysis re-
sults that were conducted to determine the statistical Inventory
(ALI), Measurement-evaluation Self-Efficacy Perception Scale
(MESPS) and Attitudes towards Measurement-evaluation
Scale (AMES) are presented in Table 3.

The normal distribution of the student ALI, MESPS,
AMES scores were determined with the Shapiro-Wilks test
and skewness-kurtosis coefficients. If the p-value in the
Shapiro-Wilks test is greater than .05, the data distribution is
normal. Since the skewness and kurtosis coefficients for the
data were between -1.96 and +1.96, the distribution of the
data was considered normal. Thus, parametric tests were used
in the study. The quantitative questions employed in the study
and associated statistical processes are presented in Table 4.

The records of the interviews conducted with the teachers
who participated in the workshops constituted the qualitative
study data. In qualitative analysis, the content analysis meth-
od was employed. The content analysis method was used
in qualitative analysis in the study. In qualitative data anal-
ysis, the coding technique was used. In coding technique,
the researcher organizes the collected data to make it more
understandable, conceptualizes and categorizes the concepts
based on their associations, and establishes connections be-
tween the categories, interprets, and reports these connec-
tions (Strauss and Corbin, 1990). As in the conceptualization
phase, the categories are named. However, the names as-
signed to the categories are more abstract when compared to
the names assigned to the concepts. During the interviews,
three questions were asked to the teachers, and the data col-
lected in the interviews were grouped under 17 codes and 4
categories and presented in a single table.

Validity and Reliability

Validity in qualitative research means that researchers reflect
and report their studies objectively and with all possible details
(Kirk & Miller, 1986 as cited in Yildirim & Simsek, 2011). To
ensure internal validity (credibility) in the study, it was en-
sured that the research questions and data were approved by
an expert in the qualitative field and a professor in the field of
science education. Also, to ensure internal validity, participant
confirmation was obtained in terms of the comprehensibility
of the research questions and the consistency of the research-
er and participant comments on the data obtained. After the
analysis of the data to ensure internal reliability, some findings
are presented by quoting directly without comment. The fact
that the interviews were conducted face to face also benefited
the validity of the research. The research has been reported
in all its details in terms of determining the participants, data
collection, and data analysis processes. Paying attention to the
consistency of the research questions with the subject and the
richness of sample selection was deemed important to ensure
external validity in the study.
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Table 4. Quantitative Data Analysis

Research Question

Data collection instrument  Data analysis

1. What are the requirements of the teachers in measurement-evaluation?

2. Is there a significant difference between assessment literacy pretest and
posttest scores of science teachers who participated in the PD workshops?

3. Is there a significant difference between measurement-evaluation self-
efficacy perception pretest and posttest scores of science teachers who

participated in the PD workshops?

4. Is there a significant difference between measurement-evaluation attitude
pretest and posttest scores of science teachers who participated in the PD

workshops?

5. Do measurement-evaluation self-efficacy perceptions and measurement-
evaluation attitudes of science teachers who participated in the PD

workshops predict their assessment literacy?

ERDF Descriptive Statistics

ALI Dependent Groups
t-test

MESPS Dependent Groups
t-test

AMES Dependent Groups
t-test

ALI Multilinear

MESPS Regression Analysis

The data obtained for the reliability of the study were
examined separately by both researchers, discussed within
the framework of consensus and disagreement, and the final
version was reached with the arrangements made. The reli-
ability formula of Miles and Huberman (1994, p. 64) was
used to calculate the reliability of the interview data:

Reliability = Agreement/(Agreement + Disagreement)
X 100

As a result of the calculation, a reliability number of
84.00% has been reached, which indicates that this research
is reliable. Because Miles and Huberman (1994) state that
the value obtained according to the formula for reliability
should be 70% of the minimum score.

The measurement reliability of the scales used to collect
quantitative data in the study was calculated separately. In
this study, it was deemed appropriate to use the o coefficient,
which is considered to be the internal consistency criterion
and developed by Cronbach, to calculate the reliability level
of the MESPS, a Likert-type scale. Measurement reliability
was .77 for AMES, and the measurement reliability was. It
was determined as 86. The KR-20 coefficient was calculated
as the internal consistency criterion of the CALI coded as 1
and 0 and was determined as .71.

FINDINGS

The findings on the quantitative and qualitative study data
are presented in two separate sections; however, to obtain
reliable and valid results, the two data types were integrated
into the discussion section.

Quantitative Findings

The quantitative study findings are presented in different
sections based on research sub-problems.

Findings on Teachers’ Educational Requirements in
Measurement-Evaluation

The descriptive statistics of the data collected with the rank-
ing of the preferences of 204 teachers employed in Adiyaman

about the topics they required training the most are presented
in Table 5.

The review of Table 5 demonstrated that the teachers
predominantly desired training on student product files (65)
among the complimentary measurement-evaluation tech-
niques. The student product file was followed by worksheets
(39), mind maps (38), word association (36), prediction-ob-
servation-explanation (34), project (33), conceptual cartoons
(33), and graded scoring key (30). It was determined that the
teachers desired training on a structured grid (22) and descrip-
tive branched tree (21) techniques the least. It was observed
that teachers mostly desired training on open-ended question
development among the traditional measurement-evaluation
techniques. The open-ended question development (77) was
followed by multiple-choice (57), matching question (35),
filling the blanks (34), and true-false (33) question develop-
ment techniques. It was determined that they desired train-
ing on measurement-evaluation with Quizz application (87).
The Quizzz tool was followed by Kahoot (54) and Quizlet
(28). The analysis of the training required for the achieve-
ment test development steps demonstrated that the teachers
mostly desired training on the table of specifications devel-
opment. This (66) was followed by test development (55),
question content development (49), item-test analyses (44),
and conversion to standard score (33).

Findings on the Impact of PD Workshops on Assessment
Literacy of Science Teachers

Descriptive data and dependent groups t-test results on the
“Is there a significant difference between assessment literacy
pretest and posttest scores of science teachers who partici-
pated in the PD Workshops?” sub-problem are presented in
Table 6.

Table 6 demonstrated that the assessment literacy levels
of the teachers changed significantly after the workshops.
The difference between the mean assessment literacy pre-
test score (X = .56) and mean post-test score (X = .66) of
the teachers favored the mean post-test score (X posttest
> X pretest) and dependent groups t-test results showed
that the difference was significant (t = -5.00; p <.05). It
could be suggested that the workshop-assisted in-service
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Table 5. The Topics that Teachers Required Training in Measurement-Evaluation

Category Code f
Complimentary Assessment Student Product File 65
Techniques Worksheets 39
Mind Maps 38
Word Association 36
Prediction-Observation-Explanation 34
Project 33
Conceptual Cartoons 33
Graded Scoring Key 30
Grid 22
Descriptive Branched Tree 21
Traditional Assessment Techniques Open-ended Question Development 77
Multiple Choice Question Development 57
Matching Question Development 35
Filling the blanks Question Development 34
True/False Test Development 33
Web 2.0 Tools Quizz 87
Kahoot 54
Quizlet 28
Test Development Table of Specifications Development 66
Test Development 55
Question Content Development 49
Item-Test Analyses 44
Conversion to Standard Score 33
Table 6. The dependent groups t-test results on the Table 7. The dependent groups t-test results on the
comparison of ALI Pretest and Posttest scores comparison of MESPS Pretest and Posttest scores
Test n X SD t p Test n X SD t p
Pretest 17 .56 .085 -5.00 .000 Pretest 17 3.46 492 4.441 .000
Posttest 17 .66 .100 Posttest 17 4.05 498

measurement-evaluation training program could improve
the assessment literacy levels of the teachers.

Findings on the Impact of PD Workshops on
Measurement-Evaluation Self-Efficacy Perceptions of
Science Teachers

Descriptive data and dependent groups t-test results on the
“Is there a significant difference between measurement-eval-
uation self-efficacy perception pretest and posttest scores
of science teachers who participated in PD workshops?”
sub-problem are presented in Table 7.

Table 7 demonstrated that the measurement-evaluation
self-efficacy perceptions of the teachers changed significant-
ly after the workshops. The difference between the mean
measurement-evaluation self-efficacy perception mean pre-
test score (X = 3.46) and mean posttest score (X = 4.05) fa-
vored the posttest score (X posttest> X pretest) and dependent
groups t-test results showed that the difference was signifi-
cant (t =4,441; p <.05). It could be suggested that the work-
shop-assisted in-service measurement-evaluation training

program could improve the measurement-evaluation self-ef-
ficacy perceptions of the teachers.

Findings on the Impact of PD Workshops on the
Attitudes towards Measurement-Evaluation of Science
Teachers

Descriptive data and dependent groups t-test results on the
“Is there a significant difference between measurement-eval-
uation attitude pretest and posttest scores of science teachers
who participated in the PD workshops?” sub-problem are
presented in Table 8.

Table 8 demonstrated that the attitudes of the teachers
towards measurement-evaluation changed significantly af-
ter the workshops. The difference between the mean pretest
teacher attitudes towards measurement-evaluation score
(X = 3.22) and mean posttest score (X = 3.36) favored the
posttest score (X posttest > X pretest) and dependent groups
t-test results showed that the difference was significant
(t = 4.015; p < .05). It could be suggested that the work-
shop-assisted in-service measurement-evaluation training
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program could improve the attitudes of the teachers towards
measurement-evaluation.

Findings on the Prediction of Assessment literacy by
Measurement-evaluation Self-Efficacy Perception and
Attitude Scores

Descriptive data and multiple regression analysis results on
the “Do measurement-evaluation self-efficacy perceptions
and measurement-evaluation attitudes of science teachers
who participated in the PD workshops predict their assess-
ment literacy?” sub-problem are presented in Table 9.

The results of the multilinear regression analysis con-
ducted to determine whether variables such as self-efficacy
perceptions and attitudes, which were considered to have an
impact on assessment literacy, predicted their literacy lev-
els demonstrated that there were significant correlations be-
tween these variables and literacy levels (R =.594; R>= .352)
(F o1a = 3-807 p <.05). These two variables explained 35%
of the variance in literacy levels. Based on the standardized
regression coefficients, the relative significance order of the
predictor variables on literacy was self-efficacy ($=.551), and
attitude (f=.300). Based on the significance tests conducted
on the regression coefficients, it was observed that only the
self-efficacy (p <.05) variable was a significant predictor of
literacy. The analysis of the correlations between predictor
variables and literacy revealed a correlation between literacy
and self-efficacy (r = .514) and attitude (r = .230). Based on
the results of the regression analysis, the regression equation
to predict the literacy level was as follows:

Literacy =18.025+ (-3.784 x Self-Efficacy Perception
Score) + (5.814 x Attitude Score)

Qualitative Findings

Qualitative findings and the interpretations based on these
findings are included in this section of the study. The views
of the teachers who participated in the workshops on an ap-
plied in-service training program were grouped under four
categories. These codes and related frequencies are present-
ed in Table 10.

The awareness category included the teacher state-
ments on their awareness about their inner worlds. During

Table 8. The dependent groups t-test results on the
comparison of AMES Pretest and Posttest scores

Test n X SD t p
Pretest 17 3.22 176 4.015 .001
Posttest 17 3.36 208

the in-service training, teachers stated that realized the
significance of measurement-evaluation (f = 7), that mea-
surement-evaluation was not difficult (f = 5), the significance
of process assessment (f = 3), the need to follow up technol-
ogy (f= 3), and learning were possible during measurement
(f = 2), respectively. Awareness is a cognitive and physical
practice that includes focusing attention on current experi-
ences and observing inner experiences (Kabat-Zinn, 2005).
Conscious awareness is awakening. This entails directing our
attention and awareness to our current experiences with all
our heart and acceptance, which requires an intent to live the
moment fully (Germer, Siegel, & Fulton, 2005). This awak-
ening experienced by teachers about measurement-evalua-
tion was an important step towards change and development.
The fact that the activities conducted in the process had such
an effect was desirable progress in the study. Certain direct
quotes of the teachers are as follows in this category:
P,: I realized that I should assess the process more ac-
tively with tools such as vee diagrams and mind maps.
I learned to use these techniques at the middle school
level.
P_: Thanks to these workshops, my awareness of mea-
surement-evaluation rose and this awareness led to
motivation. I think that I can employ alternative mea-
surement more effectively in the classroom after the
training.

In the category of change, the decisions of the teachers
that they would reflect the training in classroom education
were observed. Teachers decided that they will change their
measurement habits (f = 8), increase the number of measure-
ment tools they employ in the classroom (f = 6) and change
their measurement criteria (f = 3). The fact that teachers
used expressions stating that they have made decisions on
in-classroom measurement-evaluation activities during the
interviews may indicate that they were willing to implement
the new measurement tools they learned in future problems.
Certain direct quotes of the teachers are as follows in this
category:

P.: T decided to change the measurement-evaluation
techniques I implemented before and to add new criteria.
P,: The workshops were very effective. For sure, it led
to a serious awareness of what we do and do not. Now,
I think I need to change the techniques we use in the
class.

In the development category, it was determined that the
teachers included statements about the changes they expe-
rienced after the in-service training. It was determined that
the teachers started to feel more competent (f = 9) about
measurement-evaluation due to the practices they conduct-
ed during the training. The development of teacher compe-
tences was observed more specifically in complementary

Table 9. Multiple Regression Analysis Results on the Predictive Power of Assessment Literacy

Variable B Standard Error i} t p Paired r Partial r
Constant 18.025 14.659 - 1.230 239 - -
Self-Efficacy -3.784 1.488 -.551 -2.543 .023 -514 -.562
Attitude 5.814 4.208 .300 1.382 .189 230 346

R=.594, R*=.352, Corrected R?=.260, F , ,=3.807, p=.048

(2-14)
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Table 10. The Views of Teachers about PD Workshops

Category Code f
Awareness Recognizing the significance of 7
measurement-evaluation
Recognizing that measurement- 5
evaluation is not difficult.
Recognizing the significance of process 3
assessment.
Recognizing the need to follow up the 3
technology
Recognizing the fact that students could 2
learn during the evaluation
Change Deciding to change measurement habits 8
Deciding to increase the number of 6
measurement tools utilized in the
classroom
Deciding to change the criteria 3
Development  Feeling more competent after the 9
intervention
Elimination of deficiencies 6
in complementary
measurement-evaluation
Learning about Web 2.0 tools employed 4
in the measurement
Learning how to implement the 4
theoretically recognized tools
Starting to communicate with 3
colleagues in the same province
Affective Increase in the belief that it could be 9

implemented as one learns about it

Increase in the interest and desire to 6
implement more current approaches

Increase in motivation after the 4
workshops
Recognizing that implementation of 3

new techniques is exciting

measurement-evaluation (f = 6), Web 2.0 tools (f = 4), and
application of certain techniques (f=4), respectively. During
the training, the fact that the complementary measure-
ment-evaluation techniques were introduced and the prac-
tices they conducted could be a factor in the improvement
of their knowledge. Furthermore, the efforts of teachers to
produce products together during the workshops allowed
them to communicate more with each other (f = 3) and to
get to know one another. The workshop model is an edu-
cation method that includes practical activities rather than
traditional instruction and is based on teamwork and active
communication (Lumpe, 2007; Gosser et al., 1998). It could
be suggested that the workshop model (Russell, Hey, Thoen
& Walz, 1978), which is employed to acquire new skills and
allow interaction, served its purpose based on teacher state-
ments. Certain direct quotes of the teachers are as follows in
this category:

P : My knowledge and perception of the measurement

improved since we conducted hands-on studies in the

workshop. I think that I can now implement measure-
ment-evaluation better.

P ,: I'learned to use new web tools. I also observed that
active measurement-evaluation is based on process
assessment.

In the affective category, it was determined that the teach-
ers included statements that expressed the affective changes
they experienced after the in-service training. It was deter-
mined that the teachers learned in more detail since they
conducted practical activities during the training, and their
beliefs in the implementation of that knowledge increased
(f=9). The other statements in this category reflected the in-
crease in teachers’ desire and interest in implementing more
current approaches (f = 6), motivation to implement these
approaches in the classroom (f=4), and considering the pro-
cess exciting (f = 3). The fact that teachers experienced such
positive affective changes after the training may indicate that
short-term training is effective. Certain direct quotes of the
teachers are as follows in this category:

P ,: I was already interested in measurement-evaluation
applications. My reason for participating in the train-
ing also stemmed from this interest. After the training,
my interest increased. I am also motivated when I think
about the applications that I remember and recently
learned that could contribute to in-class applications.

P My perspective on measurement-evaluation ap-
plications changed a lot. Until now, I used mostly tra-
ditional measurements and techniques, but I will use
alternative measurement-evaluation techniques both
during learning and measurement. Thanks to this train-
ing, my knowledge was refreshed and my interest in
measurement increased.

DISCUSSION AND CONCLUSION

In the PD program organized as a “development training”, the
educational requirements of teachers in measurement-eval-
uation were initially determined. It was not recommended
to move on to further steps without fulfilling the necessary
conditions for this first step. Because, determining the re-
quired education would allow the interest in the program,
and lead to a successful and efficient training (Bolam,
1994). Furthermore, the teachers are desired to implement
the knowledge they learn in training, the in-service train-
ing program content should attract their attention and meet
their needs (O’Sullivan, 2000). In the study, the educational
requirements of teachers were collected using a question-
naire. The 204 middle school teachers who participated in
the survey reported that they desired the training to include
student product files (portfolios) among the complementa-
ry measurement-evaluation tools, open-ended question de-
velopment among the traditional measurement-evaluation
tools, Quizizz, among the web 2.0 tools used for measure-
ment-evaluation, and table of specifications among the test
development steps. In a study by Metin and Ozmen (2010)
that aimed to determine the in-service training requirements
of science and technology teachers in performance evalua-
tion, it was determined that teachers required training on per-
formance evaluation and performance evaluation tools such
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as anecdote records, checklists, graded scale, graded scoring
key, product files, peer and self-evaluation forms.

It was determined that there was a significant difference
between the mean assessment literacy pretest and posttest
scores of the teachers who participated in the PD. Similarly,
the “development” category determined with the analysis of
the qualitative study data demonstrated that the knowledge
of the teachers on complementary measurement-evaluation
improved, they learned to conduct measurement-evaluation
with Web 2.0 tools, and learned to implement the techniques
that they know in theory but could not apply, supporting the
quantitative study data. Coruhlu, Er Nas, and Cepni (2008)
reported similar findings in their study. After the mea-
surement and evaluation in-service training program, they
reported that the teacher skills on complementary measure-
ment-evaluation techniques such as student product files,
performance evaluation, descriptive branched trees, and
structured grids.

The number of activities conducted by teachers with high-
er assessment literacy levels increased (Mertler & Campbell,
2005), and they could communicate better with students and
their parents since they could interpret student achievements
more accurately (Brookhart, 1999). Siegel and Wissehr
(2011) reported that teachers should understand the theoret-
ical principles associated with measurement-evaluation and
employ evaluation methods in the classroom to be consid-
ered as measurement-evaluation literate. They even argued
that theory and practice should intersect and interact. Thus,
the in-service training was not limited to workshops but also
instructions on the significance of measurement-evaluation,
theories, and evaluation methods in measurement-evaluation
were provided for the teachers. Allen and Flippo (2002) ar-
gued that the introduction of measurement-evaluation meth-
ods on broad and different platforms would allow teachers
to have in-depth knowledge of the measurement-evaluation
approaches. Thus, the information about measurement-eval-
uation was presented to the teachers using the workshop
model, different from the methods used in previous in-ser-
vice programs. The fact that the participating teachers in the
workshop-supported in-service program improved their as-
sessment literacy levels demonstrated that this model could
be used in future in-service training programs. Stegall (2015)
reported that the training supported by workshops and pre-
sentations improved the quality of teacher instruction in
the classroom and stated that it helps the teachers to realize
their development and the improvements in student achieve-
ments. In an experimental study, Doppelt et al. (2009) deter-
mined that the students of the teachers who participated in a
workshop-assisted PD program were more successful when
compared to the students of the teachers who did not partici-
pate in the program. Furthermore, Doppelt et al. (2009) stat-
ed that they organized the workshops not only to develop the
content or pedagogical knowledge of the teachers but also to
create a community of learners among the teachers. Similar
qualitative findings were reported in the present study. The
teachers stated that they had the opportunity to “improve
communication with their colleagues in the province” af-
ter the workshops in the present study. Workshops often
lead to a higher level of interaction between the presenter

and participants and include activity-based learning for the
teacher participants.

It was determined that there was a significant difference
between the mean measurement-evaluation self-efficacy pre-
test and post-test scores of the teachers who participated in
the PD workshops. The qualitative study data supported the
quantitative findings in the present study. Teacher statements
that they felt more competent after the intervention supported
the quantitative data which reflected the increase in the mea-
surement-evaluation self-efficacy of the teachers. The codes
“elimination of the deficiencies in complementary measure-
ment-evaluation techniques” and “learning how to use the
tools recognized theoretically” determined in post-PD pro-
gram interviews demonstrated an improvement in teacher
knowledge levels. The increase in teacher knowledge levels
made them feel more competent, facilitating better measure-
ment practices in the classroom. Because Tabarlet (1994)
reported that teacher knowledge on measurement-evaluation
was an important factor that affected the implementation of
complementary measurement-evaluation tools in classrooms
by the teachers. Corcoran, Dershimer, and Tichenor (2004)
gradually investigated the knowledge and views of teachers
on alternative evaluation techniques in their study. They in-
structed the teachers on how to use rubrics, portfolios, and
checklists. They reported that when the self-confidence of
the teachers improved, they started using other techniques
than previously utilized alternative assessment techniques
voluntarily. In the third stage, teachers became competent
in knowledge and applications about alternative techniques.
Sanli and Pmar (2017) investigated the effects of a comple-
mentary measurement-evaluation development program on
pre-service teachers’ measurement-evaluation self-effica-
cy perceptions. Similarly, they concluded that pre-service
teachers’ measurement-evaluation self-efficacy perceptions
improved in the selection, implementation, and evaluation
dimensions of measurement-evaluation self-efficacy.

It was determined that there was a significant difference
between the mean attitude towards measurement-evaluation
pre-test and post-test scores of the teachers who participated
in the workshop-assisted in-service training program. The
analysis of the interview data revealed that the obtained qual-
itative codes supported quantitative study data. The codes
“increased belief in applicability with more knowledge”,
“increased desire and interest in the implementation of more
current approaches”, “increased motivation due to the work-
shops,” and the fact that they found “implementation of the
new techniques exciting” demonstrated that teachers experi-
enced affective awareness or changes during the workshops.
The emergence of these affective changes within a short time
may be due to the organization of the workshop content based
on teacher requirements in the study. Siileymangil (2013)
reported that the development and implementation work-
shops organized for teachers led to successful outcomes,
the communication skills and motivation of the teachers
with their colleagues improved, as well as their professional
skills. Cam and Ustiin (2016) reported that as profession-
al attitudes increase, life-long learning tendency increases,
and as the professional attitudes decrease, life-long learning
tendency decreases. The teachers’ continuous desire to learn
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and implement measurement-evaluation techniques in the

classroom after related PD programs would only be possible

if they develop positive attitudes.

Furthermore, the interview findings demonstrated that
teachers had a certain level of awareness. The codes about
the significance and easiness of measurement-evaluation, and
those where teachers stated that learning was possible during
measurement and it was imperative to follow the technology
were included in the awareness category. In the study, teach-
ers’ awareness of certain situations were factors that support-
ed the first steps towards personal changes. Awareness is an
important factor that strengthens the relationship between at-
titude and behavior. Because high awareness leads to a better
understanding of attitudes and attitudes are more easily called
into memory. Furthermore, when we generally behave, we
pay attention to our attitudes towards that situation and allow
this attitude to guide the behavior (Kagitgibasi, 2006).

The interview findings also demonstrated that teach-
ers made new decisions about themselves, and these were
grouped under the category of “change”. It was observed that
teachers decided to change the measurement tools used in
their classrooms, increase the number of measurement tools,
and change the criteria they utilized in measurement. The de-
cision is a mental process where one alternative deliberate-
ly selected to achieve the desired outcome (Oguz, 2009). In
other words, decision making is a fight against problems and
uncertainties to eliminate them and to reveal what, how, and
when (Bies & Moag, 1986). It was determined in previous
studies that teachers preferred traditional measurement-eval-
uation techniques due to their habits (Gelbal & Kelecioglu,
2007; Watt, 2005). Thus, the fact that the teachers who par-
ticipated in the professional development program decided
to change their habits indicated that they would increasingly
prefer contemporary approaches instead of traditional ones.

It was determined that there were correlations between
measurement-evaluation self-efficacy perceptions of the
teachers who participated in the PD workshops and their
attitudes towards measurement-evaluation, and assessment
literacy levels, the measurement-evaluation self-efficacy
perceptions of the teachers and their attitudes explained
35.2% of the variation in their assessment literacy. It was
concluded that the developed regression model could be
used to predict the assessment literacy of the teachers based
on their measurement-evaluation self-efficacy and attitudes.
In their study, Quilter and Chester (1998) stated that teach-
ers develop a more positive attitude towards assessment and
evaluation as assessment literacy improves.

After the teachers participated in the PD workshops, as a
result of the analysis of the quantitative and qualitative data,
it was determined that
1. Creating products in collaboration increases communi-

cation with colleagues.

2. Teachers had the opportunity to apply what they knew
or heard in theory, so they became aware of themselves
about what they know and what they don’t.

3. With the increasing knowledge of assessment, teachers
have started to rely on themselves and they made deci-
sions that they will use the new assessment techniques
they learned in their classrooms.

4. With the reference to the positive change of teachers’
assessment literacy, attitudes, and their self-efficacy
perceptions towards measurement-evaluation, it was
determined that the workshop model was applicable in
PD programs.

These findings indicated that PD workshops in the field
may be adequate for various branches. Based on the study
findings, the following are recommended:

1. For the professional development of teachers, their edu-
cational requirements should be regularly screened.

2. Development programs should be developed based
on educational requirements in an environment where
teachers could actively participate and practice.

3. Both quantitative and qualitative data on the effective-
ness of professional development programs should be
collected, the associated problems should be determined
and the program should be reviewed.

4. The professional development program content should
be developed to support cognitive, affective and psy-
chomotor skills of teachers.

5. The development of professional development pro-
grams should be conducted by specialists in more spe-
cific fields and should be included in official educational
policies.
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