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Abstract: When  the  explanations  of  the  2018  Secondary  Education  Chemistry  and
Science Curricula concerning the assessment and evaluation approach are examined, it is
seen that the emphasis is on acting with the understanding of maximum diversity and
flexibility in the assessment and evaluation process in both curricula. It is stated that in
ensuring  the  effectiveness  of  assessment  and  evaluation  practices,  the  priority  is  on
teachers and educational practitioners. It can be said that the assessment and evaluation
approach of  both the 2018 Secondary Education Chemistry and Science Curricula are
largely  based  on  the  alternative  assessment  and  evaluation  approach.  This  study
investigates  the  level  of  self-efficacy  of  chemistry  and  science  teachers  towards
alternative assessment and evaluation tools in terms of different variables. A total of 142
teachers, 97 female and 45 male, participated in the study. 32 of these teachers are
chemistry teachers and 110 of them are science teachers. At the end of the study, it was
determined  that  the  teachers'  self-efficacy  levels  for  alternative  assessment  and
evaluation tools were high. It has been revealed that the variables of gender, branch, and
years of service do not have a significant effect on teachers' self-efficacy. In addition, it
was concluded that the self-efficacy of teachers with doctoral education is higher than
that of teachers with undergraduate and graduate degrees. Suggestions are provided at
the end of the study.
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INTRODUCTION

Assessment  and  evaluation  are  two  indispensable  elements  of  the  teaching  process.

Assessment can be defined as the process of determining the numbers of events, facts,

objects,  entities  and their  qualities  (variables)  that  exist  in  the  universe  and are the

subject  of  research  (Turgut,  1984).  Evaluation  “is  a  multi-step,  systematic  process

involving  the  collection  and  interpretation  of  educational  data  to  determine  the

effectiveness of teaching and learning” (MoNE, 2004). İşman (2006) defines evaluation as

expressions that show how well the determined goals have been achieved or not, and if

so, to what extent. Evaluation not only gives grades to students but also allows students

to see the processes they go through and their shortcomings (MoNE, 2018a and 2018b).

The change that has taken place in the curriculum of science courses in Türkiye in recent

years has also revealed the necessity of using strategies in which the student is more

active and in the center and organizing appropriate environments for these strategies.

Thus, programs have adopted a constructivist approach. The constructivist understanding

takes  into  account  the  individual  differences  of  students  and  suggests  that  students

construct new information in a unique way by adding it to the information they already

have  (Bodner,  1986).  According  to  the  constructivist  approach,  students  should  be

offered multiple assessment and evaluation opportunities. On the other hand, it is seen

that Turkish teachers mostly focus on traditional measurement tools for assessment and

evaluation purposes at both high school and secondary school levels (Bayat & Şentürk,

2015; Özenç, 2013; Sütçü & Bulut, 2017). Şenel et al. (2018) conducted a study to reveal

the  issues  that  chemistry  teachers  feel  inadequate  in  the  field  of  measurement  and

evaluation and the problems they experience in this field. As a result of this study, it was

determined  that  approximately  one  quarter  of  chemistry  teachers  felt  inadequate  in

applying alternative measurement and evaluation methods.

It  is clear that the effectiveness of alternative assessment and evaluation techniques,

which are frequently used in the program, depends on the individual teachers (Cheng,

2006). Karaaslan (2015) stated that the reason why science and technology teachers and

classroom teachers mostly use traditional assessment and evaluation tools is that the

teachers do not know enough about alternative assessment and evaluation techniques, it

takes  more  time,  and  the  classrooms  are  crowded.  Cheng  (2006),  in  his  study  with

science teachers in Hong Kong secondary schools on the use of alternative assessment

tasks in their lessons, also questioned the reason for the problems in teachers' use of

them.  He  gathered  the  teachers'  opinions  about  the  difficulties  and  anxieties  in

implementing alternative assessment tasks under six themes. These are as follows: lack

of experience or knowledge, teaching time, teaching load, developing consensus among

teachers,  students'  skills  and  abilities,  and  low  priority  for  students.  From  this

explanation, it can be said that the teachers' lack of knowledge about these alternative

assessment and evaluation techniques is directly connected to their pedagogical content
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knowledge (PCK)  which  was introduced by  Shulman (1986)  being  one of  the content

knowledge that a teacher should have. In the model offered by Magnusson et al. (1999),

PCK consists of five components. Teachers' assessment knowledge is one of these five

types  of  knowledge.  It  refers  to  the  knowledge  that  the  teacher  has  about  the

measurement that he performs to get feedback from the students during or at the end of

the teaching. The self-efficacy of teachers to adopt different assessment and evaluation

techniques or to use different assessment approaches is also related. 

Bandura (1995) stated that there are four main sources of self-efficacy beliefs. While the

most effective one among them is shown as the information gained by individuals directly

from their own experiences, other sources are individuals' observations of successful or

unsuccessful practices, the influence of society on success, and the psychological state of

success  (cited in  Üztemur  & Metin,  2015).  Bandura  (1982) also expressed that  one's

competence in dealing with one's environment is not a matter of  fixed action or just

knowing what to do, but that cognitive, social, and behavioral skills involve a productive

ability  that  must  be  organized  in  integrated  courses  of  action  to  serve  innumerable

purposes.  Accordingly,  he  stated  that  perceived  self-efficacy  is  related  to  judgments

about  how well  a person can apply  the necessary action plans to cope with possible

situations. In addition, the perception of self-efficacy is effective on emotional reactions

as well as behaviors. Self-efficacy is defined as the idea of an individual's ability to control

his own behavior, his beliefs about whether he will be able to overcome the event, the

difficulties  he will  encounter,  and his  judgment  about  himself  (Semenoğlu,  2015:234;

cited in Kansu & Sayar, 2018).

Since these characteristics of people with high self-efficacy cause a positive impact in

every  aspect  of  their  lives,  a  relationship  can be established between teachers'  self-

efficacy and teaching practices. Many researchers state that the quality of assessment

and evaluation practices in education largely depends on teachers' self-efficacy in this

field (Baş & Beyhan, 2016; Çakan, 2004; Kılınç, 2011). Individuals with high self-efficacy

are also quite competent in using alternative measurement and evaluation tools (Yayla,

2011).  As  pointed  out  by  Atılgan,  Kan,  and  Doğan  (2007),  in  order  to  reveal  the

effectiveness of the applied teaching programs, measuring the competency that teachers

should have in order to evaluate students at the beginning, during the process, and at the

end of the process, to determine to what extent they have achieved the determined goals

and to reveal the deficiencies and evaluation of self-efficacy (Cited in Baş & Beyhan,

2016). When the explanations included in the assessment and evaluation approach of

both  the  Turkish  2018  Secondary  Education  Chemistry  Curriculum  and  Science

Curriculum and the items of  the principles that  guide the assessment and evaluation

techniques in the curricula are examined, it is seen that the assessment and evaluation

approach of the programs largely requires alternative measurement and evaluation. For

this  reason,  it  is  important  to  determine  the  self-efficacy  of  chemistry  and  science
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teachers towards assessment and evaluation and the factors related to their self-efficacy.

Şahin  and Kaya (2020) analyzed the content  of  theses and articles about  alternative

assessment  and  evaluation  published  in  YÖK  National  Thesis  Center  and  DergiPark

according to the determined criteria. 27 theses and 18 articles between 2008 and 2020

were selected by purposeful sampling method were subjected to content analysis. As a

result of the analysis, it was determined that 4 theses and 5 articles from these studies

were related to the self-efficacy of  teachers or  teacher candidates  toward alternative

measurement and evaluation. Although there are a limited number of studies examining

the  self-efficacy  of  science  teachers  for  alternative  assessment  and  evaluation  tools

(Tatar & Buldur, 2013), the literature review showed that no study has been conducted

that  examines  both  the  self-efficacy  of  chemistry  teachers  and  the  self-efficacy  of

chemistry and science teachers together.  Therefore,  in this  study,  the self-efficacy of

chemistry  and  science  teachers  was  examined  in  terms  of  the  effects  of  different

variables in line with the following research questions.

1. Do  the  self-efficacy  of  Chemistry  and  Science  teachers,  regarding  alternative

assessment  and  evaluation  tools,  show  a  significant  difference  according  to

gender?

2. Do  the  self-efficacy  of  Chemistry  and  Science  teachers,  regarding  alternative

assessment and evaluation tools, show a significant difference according to their

branch (science or chemistry)?

3. Do  the  self-efficacy  of  Chemistry  and  Science  teachers,  regarding  alternative

assessment  and  evaluation  tools,  show  a  significant  difference  according  to

teachers’ years of service?

4. Do  the  self-efficacy  of  Chemistry  and  Science  teachers,  regarding  alternative

assessment and evaluation tools, show a significant difference according to the

type of faculty graduated?

5. Do  the  self-efficacy  of  Chemistry  and  Science  teachers,  regarding  alternative

assessment and evaluation tools, show a significant difference according to the

graduation level of teachers?

6. Do  the  self-efficacy  of  Chemistry  and  Science  teachers,  regarding  alternative

assessment and evaluation tools, show a significant difference according to taking

lessons  for  alternative  assessment  and  evaluation  during  the  undergraduate

education of teachers?

METHOD

The study's model of the study, sample, and the path followed in data gathering and

analysis of data are explained below.
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Model of the Study 

In this study, the  general survey model,  one of the survey models, was used. Survey

models are research approaches that aim to describe a past or present situation as it

exists. The event, individual or object that is the subject of the research is tried to be

defined in its own conditions and as it  exists. No effort  has been made to change or

influence them in any way (Karasar, 2011, p.77).

Sample 

In the study, sampling was carried out according to convenient sampling, which is one of

the purposive sampling methods. In convenient sampling, the researcher starts to create

his sample starting from the most accessible respondents until he reaches a group of the

size he/she needs, or s/he works on a situation or example that is the most accessible

and will provide maximum savings (Büyüköztürk et al., 2017). Before starting the study,

necessary  ethical  approval  was  obtained  from the  Science  and  Engineering  Sciences

Research  Ethics  Committee  of  Balikesir  University.  During  the  data  collection  phase,

consent  was  requested  from  the  teachers  for  voluntary  participation  and  data  were

collected from the teachers who gave consent. At the stage of data collection, a pilot

study was conducted and the data were collected both through Google forms and by

reaching the teachers face to face. The sample of the research consists of 142 chemistry

and science teachers in high schools and secondary schools in different provinces and

districts in Türkiye and demographic information of chemistry and science teachers is

shown in Table 1.

Data Gathering

Data collection in this study was done using an  Alternative Assessment and Evaluation

Self-Efficacy  Scale (AAESE  Scale).  In  the  literature,  there  are  scales  developed  for

different  teacher  groups  regarding  the  self-efficacy  of  alternative  assessment  and

evaluation tools. As a result of examining these scales, it was decided to use the scale

developed by Aksoy (2018). After obtaining the necessary permission, the reliability of

the AAESE Scale was tested with a pilot study. A total of 61 teachers, including 39 female

and 22 male, 16 chemistry and 45 science teachers, participated in the pilot study. As a

result of the pilot study, the Cronbach alpha reliability coefficient of the AAESE Scale was

determined as 0.96. After it was decided that this reliability coefficient was appropriate,

the application for the AAESE Scale was carried out.

The AAESE Scale, which includes 20 items in 5-point Likert type, consists of two factors.

The first factor was named as "preparation and use of alternative measurement tools"

and the second factor as "problems encountered with alternative measurement tools

and providing solutions" by the developer. These two factors are generally defined as

the level of self-efficacy for the whole scale. The application was made by adding the
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first  part  in which demographic information concerning teachers was questioned in

front of this part, which included AAESE Scale questions.

Table 1

Demographic information of chemistry and science teachers.

Variables f %

Gender Female 97 68.0
Male 45 32.0

Type of school served Secondary school 107 75.4
High school 35 24.6

Branch Science 110 77.5
Chemistry 32 22.5

Years of service Less than 1 year 2 1.4
1-5 years 12 8.5
6-10 years 28 19.7

11-20 years 68 47.9
Over 20 years 32 22.5

Location of the school Province 26 18.3
District 106 74.6
Village 9 6.3

Province and district 1 0.7
Type of school studied State school 122 85.9

Private school 18 12.7

Private course centre 2 1.4
Type of faculty graduated Faculty of Education 123 86.6

Faculty of Arts and Sciences 18 12.7
Engineering 1 0.7

Graduation level Bachelor's degree 99 69.7
Ms 37 26.1
PhD 6 4.2

Taking courses concerning
alternative assessment 
and evaluation

Yes 75 52.8
No 67 47.2

Analysis of the Data 

In the analysis of the data, first of all, descriptive statistics regarding the responses of the

teachers  to  the  AAESE  were  calculated.  Then,  according  to  some  variables,  it  was

investigated whether there was a significant difference between teachers' self-efficacy. 

In order to investigate the effect of independent variables on the self-efficacy level of the

whole scale, factor 1 and factor 2, it was examined whether the data obtained from the

AAESE showed normal distribution. Firstly, skewness and kurtosis values were examined.

It was also checked with the Kolmogorov Smirnov Z test. Skewness/standard error values

for factor 1 and factor 2 with the whole scale were calculated as 4.05, 2.74 and 4.82,

respectively. The kurtosis/standard error values were found to be 7.93, 5.05 and 7.89,

respectively. It was determined that the scale data did not show normal distribution since

these values were not in the range of +1.96 to -1.96 points. According to the result of the
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Kolmogorov-Smirnov test, it is understood that the p<.005 (p=.000) scale data do not

show a normal  distribution. Therefore, in the next step, Mann-Whitney U and Kruskal-

Wallis H tests, which are non-parametric tests, were used in the analysis of the data in

order to answer the sub-problems of the study related to self-efficacy.

FINDINGS

The findings obtained from the study are given below to answer the research questions.

Findings Regarding the First Research Question

Table 2 presents the descriptive statistics results, which were conducted to answer the

first research problem in which chemistry and science teachers' self-efficacy levels for

alternative assessment and evaluation were investigated.

Table 2

Descriptive statistics results of teachers' self-efficacy towards alternative assessment and

evaluation tools.

Total Self-efficacy Self-efficacy for
Factor 1*

Self-efficacy for
Factor 1**

N 142 142 142

Scale items 1-20 1-8, 10, 14 9, 11-13, 15-20

Mean 70.04 34.27 35.77

Standard deviation 1.35 7.40 6.74

Variance 183.16 54.72 45.46

Minimum 20 10 10

Maximum 100 50 50

Cronbach α .96 .94 .92

*Preparation and use of alternative assessment tools.
**Problems encountered with alternative assessment tools and finding solutions.

As seen in Table 2, the Cronbach  for the total self-efficacy level was calculated as .96,α

and the mean was found as 70.04. Since the highest value that can be taken from the

whole  scale  is  100,  these  mean show that  teachers'  total  self-efficacy  level  towards

alternative  assessment  and  evaluation  tools  is  high.  The  Cronbach   was  calculatedα

as .94 and the mean as 34.27 for factor 1, named  preparation and use of alternative

assessment tools. For factor 2, titled problems encountered with alternative assessment

tools and finding solutions,  the Cronbach's  was calculated as .92 and the mean wasα

found as 35.77. Since the highest value that can be taken for each factor is 50, these

means show that teachers' self-efficacy level is high for both factors.
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Findings Regarding the Second Research Question

In the second research question, whether gender has an effect on teachers' self-efficacy

was investigated for both the scale and both factors of the scale. The data obtained from

the self-efficacy according to the gender variable are presented in the mean rank and

sum of ranks Table 3, and the Mann-Whitney U test results are presented in Table 4.

Table 3

Ranks obtained from the self-efficacy scale according to the gender variable.

Gender N Mean Rank Sum of Ranks

Scale Female 97 72.94 7075.50
Male 45 68.39 3077.50

Factor 1 of scale Female 97 71.46 6932.00

Male 45 71.58 3221.00

Factor 2 of scale Female 97 73.86 7164.00

Male 45 66.42 2989.00

Table 4

Test Statistics on gender variable.

Scale Factor 1 of
scale

Factor 2 of
scale

Mann-Whitney U 2.042E3 2.179E3 1.954E3

Wilcoxon W 3.078E3 6.932E3 2.989E3

Z -.614 -.015 -1.004

Asymp. Sig. (2-tailed) .539 .988 .315

From Table 3, it is seen that the total self-efficacy scores of female teachers for the whole

scale  are  higher  than those of  male  teachers.  In  addition,  the  self-efficacy scores  of

female and male teachers related to the first factor "preparation and use of alternative

measurement tools" are almost equal. The self-efficacy scores of female teachers related

to  the  second  factor  "problems  encountered with  alternative  measurement  tools  and

finding solutions" are higher than those of male teachers. As a result of the Mann-Whitney

U test  (Table  4),  which was performed to determine whether  there was a  significant

difference between these scores, it was found that p>.05 (pscale=.539; pF1=.988; pF2=.315)

for the scale, factor 1 and factor 2, respectively. These p values show that there is no

significant difference between the total self-efficacy scores of female and male teachers

for the whole scale, and between female and male teachers' self-efficacy scores for both

factors. 
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Findings Regarding the Third Research Question

In the third research question, whether the branch (science or chemistry) has an effect on

teachers' self-efficacy was investigated for both the scale and both factors of scale. The

mean Rank and Sum of Ranks of the data obtained from the self-efficacy scale according

to the branch variable are presented in Table 5, and the Mann-Whitney U test results are

presented in Table 6.

Table 5

Ranks obtained from the self-efficacy scale according to the branch variable.

Branch N Mean Rank Sum of Ranks

Scale Science 110 68.49 7534.00
Chemistry 32 81.84 2619.00

Factor 1 of scale Science 110 67.67 7444.00

Chemistry 32 84.66 2709.00

Factor 2 of scale Science 110 70.33 7736.50

Chemistry 32 75.52 2416.50

Table 6

Test Statistics on branch variable.

Scale Factor 1 of
scale

Factor 2 of
scale

Mann-Whitney U 1.429E3 1.339E3 1.632E3

Wilcoxon W 7.534E3 7.444E3 7.736E3

Z -1.617 -2.059 -.629

Asymp. Sig. (2-tailed) .106 .040 .530

In Table 5, it is seen that the total self-efficacy scores of chemistry teachers for the scale

are higher than that of science teachers. Similarly, the self-efficacy scores of chemistry

teachers regarding the factor 1, "preparation and use of alternative measurement tools",

and the factor 2, "problems encountered with alternative measurement tools and finding

solutions", are higher than those of science teachers. As a result of the Mann-Whitney U

test (Table 6) performed to determine whether there was a significant difference between

these scores, p>.05 (pscale=.106; pF2=.530) for the scale and the factor 2, respectively.

These p values show that  there  is  no  significant  difference between the  self-efficacy

scores of chemistry and science teachers for the scale and the 2nd factor of the scale. It

was found to be p<.05 (pF1=.040) for the factor 1 of the scale, and this value shows that

the branch has an effect in favor of chemistry teachers on teachers' self-efficacy for the

1st factor.
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Findings Regarding the Fourth Research Question

In the fourth research question, the effect of years of service on teachers' self-efficacy

was investigated for both the scale and both factors of it. The mean rank and sum of

ranks of  the data  obtained from the self-efficacy scale according to  the service year

variable are presented in Table 7, and the Kruskal-Wallis H Test results are presented in

Table 8.

Table 7

Ranks obtained from the self-efficacy scale according to the years of service variable.

Years of service N Mean Rank Sum of Ranks

Scale Less than 1 year 2 68.50 2
1-5 years 12 78.17 12
6-10 years 28 68.91 28

11-20 years 68 71.82 68
Over 20 years 32 70.78 32

Factor 1 of scale Less than 1 year 2 67.75 2

1-5 years 12 73.21 12

6-10 years 28 71.89 28

11-20 years 68 71.31 68

Over 20 years 32 71.16 32
Factor 2 of scale Less than 1 year 2 66.25 2

1-5 years 12 81.92 12
6-10 years 28 67.55 28

11-20 years 68 72.89 68
Over 20 years 32 68.42 32

Table 8

Test Statistics on years of service variable.

Scale Factor 1 of
scale

Factor 2 of
scale

Chi-Square .451 .044 1.322

df 4 4 4

Asymp. Sig. .978 1.000 .858

Table 7 shows that the total self-efficacy scores of teachers with 1-5 years of professional

service for the scale, factor 1 and factor 2 are higher than those of teachers working in

other years of professional service. As a result of the Kruskal-Wallis H Test (Table 8),

p>.05 was found for the scale, factor 1 and factor 2 of the scale (pscale=.978; pF1=1.00;

pF2=.858).  This  finding  reveals  that  years  of  professional  service  have  no  effect  on
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teachers' self-efficacy for alternative assessment and evaluation tools for the whole scale

and of both factors.

Findings Regarding the Fifth Research Question

In the fifth research question, the effect of the type of faculty graduated on teachers' self-

efficacy was investigated for both the scale and both factors of the scale. The mean rank

and sum of the ranks of the data obtained from the self-efficacy scale according to the

type of faculty graduated variable are presented in Table 9, and the Kruskal-Wallis H Test

results are presented in Table 10.

Table 9

Ranks obtained from the self-efficacy scale  according to the  type of faculty graduated

variable.

Type of faculty graduated N Mean Rank Sum of Ranks

Scale Faculty of Education 123 68.04 123
Faculty of Arts and Sciences 18 94.22 18

Engineering Faculty 1 88.50 1
Factor 1 of scale Faculty of Education 123 69.15 123

Faculty of Arts and Sciences 18 84.53 18

Engineering Faculty 1 125.50 1

Factor 2 of scale Faculty of Education 123 68.08 123

Faculty of Arts and Sciences 18 92.81 18

Engineering Faculty 1 108.50 1

Table 10

Test Statistics on the type of faculty graduated variable.

Scale Factor 1 of
scale

Factor 2 of
scale

Chi-Square 6.556 3.945 6.496

df 2 2 2

Asymp. Sig. .038 .139 .039

Table 9 shows that the total  self-efficacy scores of teachers who graduated from the

Faculty of Arts  and Sciences for the scale are higher than those of the teachers who

graduated from other faculties. For factor 1 and factor 2, the self-efficacy scores of a

teacher who graduated from the Faculty of  Engineering are higher than those of  the

teachers who graduated from other faculties.  As a result  of the Kruskal-Wallis H Test

(Table 10), p<.05 for the scale and the factor 2 was found (pscale=.038; pF2=.039). This
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shows the type of faculty graduated has an effect on teachers' self-efficacy for alternative

assessment and evaluation tools for scale and factor 2. While this significant difference in

self-efficacy for the scale is in favor of the teachers who graduated from the Faculty of

Arts and Sciences, this significant difference regarding the problems encountered with

the alternative measurement tools, which is the second factor, and the self-efficacy for

providing  solutions,  is  in  favor  of  the  teachers  who  graduated  from  the  Faculty  of

Engineering.

Findings Regarding the Sixth Research Question

In the sixth research question, the effect of the graduation level of teachers on their self-

efficacy was investigated for both the scale and both factors of it. The mean rank and

sum of  the  ranks  of  the  data  obtained  from the  self-efficacy  scale  according  to  the

graduation level of teachers’ variable are presented in Table 11, and the Kruskal-Wallis H

Test results are presented in Table 12.

Table 11

Ranks obtained from the self-efficacy scale according to the graduation level of teachers.

The graduation level N Mean Rank Sum of Ranks

Scale Bachelor's degree 99 64.36 99
Ms 37 81.47 37
PhD 5 124.90 5

Factor 1 of scale Bachelor's degree 99 66.45 99

Ms 37 78.36 37

PhD 5 106.50 5

Factor 2 of scale Bachelor's degree 99 65.13 99

Ms 37 80.15 37

PhD 5 119.50 5

Table 12

Test Statistics on the graduation level of teachers variable

Scale Factor 1 of
scale

Factor 2 of
scale

Chi-Square 13.797 6.231 10.964

df 2 2 2

Asymp. Sig. .001 .044 .004

Table 11 shows that the total self-efficacy scores of teachers having Ph.D. degrees for the

scale, factor 1 and factor 2 are higher than those of teachers having Bachelor's degrees

and Ms Degrees. As a result of the Kruskal-Wallis H Test (Table 12), it was found to be
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p<.05 for the scale and both factors (pscale=.001; pF1=.044; pF2=.004). This shows that the

level  of  education  has  an  effect  on  teachers'  self-efficacy  towards  alternative

measurement  and  evaluation  tools  for  the  scale  and  both  factors  of  the  scale.  This

significant difference regarding self-efficacy for the entire scale and both factors is in

favor of teachers with doctoral education level.

Findings Regarding the Seventh Research Question

In the seventh research question, the effect of taking courses for alternative assessment

and evaluation during the undergraduate education of teachers on their self-efficacy was

investigated for both the scale and the first and second factors. The mean rank and sum

of the ranks of the data obtained from the self-efficacy scale according to the taking

courses for alternative assessment and evaluation during the undergraduate education of

the  teachers  are  presented  in  Table  13  and  the  Mann-Whitney  U  Test  results  are

presented in Table 14.

Table 13

Ranks obtained from the self-efficacy scale according to the courses taken variable.

The courses taken N Mean Rank Sum of Ranks

Scale Yes 75 73.93 5544.50
No 67 68.78 4608.50

Factor 1 of scale Yes 75 75.65 5674.00

No 67 66.85 4479.00

Factor 2 of scale Yes 75 72.57 5442.50

No 67 70.31 4710.50

Table 14

Test Statistics on the courses taken variable.

Scale Factor 1 of
scale

Factor 2 of
scale

Mann-Whitney U 2330E3 2.201E3 2.432E3

Wilcoxon W 4.608E3 4.479E3 4.710E3

Z -.744 -1.275 -.328

Asymp. Sig. (2-tailed) .457 .202 .743

Table  13  shows  that  the  total  self-efficacy  scores  of  teachers  who  took  courses  for

alternative  assessment  and evaluation  during  undergraduate  education  for  the  scale,

factor 1 and factor 2 are higher than those of teachers who did not take these types of

courses. As a result of the Mann-Whitney U test (Table 14), p>.05 for the scale and for

Journal of Turkish Chemical Society Section C: Chemistry Education (JOTCSC)
Türkiye Kimya Derneği Dergisi Kısım C: Kimya Eğitimi 



150 Investigation of the Chemistry and Science Teachers' Self-Efficacy on Alternative Assessment and Evaluation

both factor 1 and 2 (pscale=.457; pF1=.202; pF2=.743). These p values show that there is no

significant difference between the self-efficacy of the teachers who took and did not take

courses at the undergraduate level for the scale and the first and second factors.

RESULTS AND DISCUSSION 

At the end of this study, in which the self-efficacy of Chemistry and Science teachers

towards alternative measurement and evaluation tools was examined, it was determined

that teachers' self-efficacy towards alternative measurement and evaluation tools was

high. The first dimension of the scale, whose reliability level is calculated to be quite high,

is  "Preparation  and  use  of  alternative  measurement  tools".  When  the  teachers'  self-

efficacy score averages for this dimension were examined, it was determined that the

level of self-efficacy was high. It was also determined that the level of self-efficacy was

high  for  the  second  dimension  of  the  scale,  “Problems  encountered  with  alternative

measurement tools and finding solutions”. It was determined that teachers' self-efficacy

for the 2nd dimension was higher than the 1st dimension.

Although it was found that the total self-efficacy scores of female teachers for the whole

scale and the second factor of the scale were higher than those of male teachers; it was

concluded that there was no significant difference between the self-efficacy scores of

female and male teachers.

It was found that the total self-efficacy scores of chemistry teachers for the scale and

both factors of the scale were higher than those of science teachers' total self-efficacy

scores. On the other hand, while it was determined that this difference was not significant

for  scale and factor 2,  it  was found to be significant  for  the first  factor of  the scale,

"preparation and use of alternative measurement tools". From this point of view, it was

seen that chemistry teachers' preparation and use of alternative measurement tools were

higher than that of science teachers. As a result, there are different subjects such as

physics,  chemistry, and biology among the teaching subjects of science teachers. The

fact that one of these fields is included more in the courses they take for measurement

and  evaluation  may  cause  them  to  have  deficiencies  in  preparing  alternative

measurement tools for all science subjects. Many studies in the literature have revealed

that teachers' knowledge levels have a significant impact on their preparation and use of

alternative assessment tools (Cheng, 2006; Flowers et al., 2005; Karaaslan, 2015).

Although the difference between the teachers in their professional years of service is not

significant, it was concluded that the teachers with the highest self-efficacy level for the

total  self-efficacy level and for both factors were the teachers whose years of service

were between 1-5 years. A similar result was reached in the study conducted by Watt

(2005) with mathematics teachers in Australia.  Watt  (2005) determined that teachers

generally do not use alternative assessment and evaluation tools but he found that the
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situation  was  different  for  teachers  with  less  professional  experience  and  they  use

alternative assessment and evaluation tools. This situation can also be associated with

teachers' knowledge of alternative assessment and evaluation tools. It can be said that in

the first years of the profession, teachers' undergraduate knowledge is fresh and they can

better remember a lot of information they have learned in their courses.

It was concluded that the total self-efficacy scores of teachers who graduated from the

Faculty of Arts and Sciences for the scale were higher than those of the teachers who

graduated from other faculties and that this difference was significant. Another important

result  reached in  the  study  is  the  total  self-efficacy  scores  of  teachers  having  Ph.D.

degrees for the scale, factor 1 and factor 2 are higher than those of teachers having

Bachelor's Degrees and Ms Degrees and this difference is significant.

Another result reached in the study is related to the total self-efficacy scores of teachers

who  took  courses  for  alternative  assessment  and  evaluation  during  undergraduate

education.  Although  it  was  determined  that  the  teachers  who  took  courses  in

undergraduate education were found to have high self-efficacy for both scale and factors,

it was concluded that there was no significant difference between the self-efficacy of the

teachers who took and did not take courses at the undergraduate level for the scale and

both factors.

The results obtained from the study and studies conducted with teachers from different

branches in the literature (Bayat & Şentürk,  2015; Cheng, 2006; Flowers et al.,  2005;

Şenel Çoruhlu et al.,  2009; Şenel et al.,  2018) show that  teachers' use of alternative

assessment and evaluation tools and strategies in the classroom is related to their field

and field education knowledge. For this reason, the most important recommendation is

related  to  the  undergraduate  teaching  programs  of  teacher  candidates.  In  the  study

conducted by Tatar and Buldur (2013) with pre-service science teachers, the self-efficacy

of pre-service teachers was increased by the teaching program, which also supports this

idea. Although Nakiboğlu and Karakoç (2005) have dealt with three types of knowledge in

the studies with the knowledge that a teacher should have for many years in Türkiye, the

types  of  knowledge  are  "content  knowledge",  "teaching  profession  knowledge"  and

"general cultural knowledge" stated that “pedagogical content knowledge (PCK)”, which

is the fourth knowledge that a teacher should have, has been added to these three types

of knowledge in recent years. The importance of the PCK is understood and the courses

aimed at gaining this type of knowledge are added to teacher training programs recently

in  Türkiye.  However,  it  was  seen  that  "chemistry  content  courses"  and  "chemistry

education courses” which is related to PCK are coded as "chemistry courses" under the

same group in the fixed teacher training programs prepared by YÖK in 2018. This is still

like three types of knowledge in the training of teachers in Türkiye. It can be said that it

supports an idea. In addition, in teacher training programs, "chemistry content courses"

and "chemistry education" courses are considered only as the "content knowledge" of the
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teacher, and "PCK" seems not to be taken into account, and considering these two groups

together considerably reduces the time allocated to these courses. For this reason, it is

necessary to realize that chemistry education knowledge is "PCK" and that its teaching is

different from chemistry content knowledge. Accordingly, PCK course hours of chemistry

and  science  teachers  in  undergraduate  teaching  programs  should  be  increased.  In

addition, in the study, the high self-efficacy of chemistry teachers graduated from the

Faculty of Science and Literature can be associated with the chemistry knowledge they

received  in  their  education.  This  situation  again  reveals  that  the  hours  of  chemistry

content courses, which were reduced in teaching undergraduate programs, should also

be increased.

Another  suggestion  can  be  made  for  teachers  in  the  profession.  In-service  training

courses  should be organized for  Chemistry  and Science teachers on what alternative

assessment and evaluation are in their fields, which measurement tools are available for

this type of assessment and evaluation, and how they can be prepared and used.

A final suggestion is that the updates made in secondary and primary education curricula

can be harmonized with national examinations, as national examinations have a great

influence on which methods and materials teachers will use in their classroom practices

in Türkiye.
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Özet: 2018 Ortaöğretim Kimya ve Fen Bilimleri Dersi Öğretim Programlarının ölçme ve
değerlendirme  yaklaşımına  ilişkin  açıklamaları  incelendiğinde,  her  iki  öğretim
programında  da  ölçme  ve  değerlendirme  sürecinde  maksimum  çeşitlilik  ve  esneklik
anlayışıyla  hareket  edilmesine  vurgu  yapıldığı  görülür.  Ölçme  ve  değerlendirme
uygulamaları  etkililiğinin  sağlanmasında  önceliğin  öğretmenler  ve  eğitim
uygulayıcılarında olduğu da belirtilmektedir. Hem 2018 Ortaöğretim Kimya hem de Fen
Bilimleri  Dersi  Öğretim  Programlarının  ölçme  ve  değerlendirme  yaklaşımının  büyük
ölçüde alternatif ölçme ve değerlendirme yaklaşımına dayandığı söylenebilir. Bu çalışma
kimya ve fen bilimleri öğretmenlerinin alternatif ölçme ve değerlendirmeye yönelik öz
yeterlik düzeylerini farklı değişkenler açısından araştırmaktadır. Araştırmaya 97'si kadın,
45'i erkek olmak üzere toplam 142 öğretmen katılmıştır. Bu öğretmenlerin 32'si kimya
öğretmeni,  110'u  ise  fen  bilimleri  öğretmenidir.  Araştırma  sonucunda  öğretmenlerin
alternatif  ölçme ve değerlendirme araçlarına  yönelik  öz  yeterlik  düzeylerinin  yüksek
olduğu  tespit  edilmiştir.  Cinsiyet,  branş  ve  hizmet  yılı  değişkenlerinin  öğretmen  öz-
yeterliği üzerinde anlamlı bir etkisinin olmadığı ortaya çıkmıştır. Ancak doktora eğitimi
almış  öğretmenlerin öz yeterliliklerinin lisans ve yüksek lisans mezunu öğretmenlere
göre  daha  yüksek  olduğu  sonucuna  ulaşılmıştır.  Çalışmanın  sonunda  önerilere  yer
verilmiştir.

Anahtar kelimeler: Öz yeterlilik, Kimya ve Fen Bilimleri öğretmeni, alternatif ölçme ve

değerlendirme.
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