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ABSTRACT

This research is aimed at identifying self- efficacy perceptions of the pre-service science teachers on the
one of the alternative measurement and assessment techniques called diagnostic branched tree. The
research is carried out 66 pre-service science teachers in 2009- 2010. Perception of Competencies on the
Self efficacy perceptions of pre-service teachers on Alternative Measurement and Assessment Techniques
scale’s second subscale and the documents which prepared by pre-service science teachers are used for
data collection. According to the result of the research, pre-service science teachers perceive themselves
efficiency about preparing the diagnostic branched tree, but the documents when evaluated with control
list, it is precipitated that pre-service science teachers’ proficiency about preparing diagnostic branched
tree is low level.

Key Words: Teachers’ Self-Efficacy, Alternative Measurement and Assessment Techniques, Diagnostic
Branched Tree.

INTRODUCTION

Three basic goals were identified for education; retention, deep understanding and
active use of knowledge (Perkins, 1991). Many of the reigning theoretical assumptions on
which contemporary testing and assessment are based on behaviorist views of cognition and
development. In the 1990's, it is realized that new, alternative ways of thinking about learning
and assessing learning are needed (Office of Educational Research and Improvement [OERI],
1994). In Turkey, the curriculum of Science and Technology Teaching put into application
through a change in curriculum in 2005 was based on constructivist approach to learning.
Considering the fact that the constructivist approach is effective on active, social and creative
learning, it can be seen that this curriculum supports student-centered approach (Gomleksiz,
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2005). This understanding has embraced all changes and amendments necessary for all
elements of the curriculum.

Researches and applications in the field of education have had a deep influence on not
only teaching-learning approaches but also assessment approaches (Baki & Birgin, 2004).
Fourie and Niekerk (2001) note that new insights of learning theories are directly reflected in
assessment and evaluation activities. Therefore, the curriculum of Science and Technology
Teaching in 2005 was designed in accordance with the constructivist approach and it is
pointed out that students should be presented with multiple assessment opportunities to
display their knowledge, abilities and attitudes and that an alternative assessment and
evaluation should be carried out (MEB, 2006).

Linn and Gronlund (1995) define evaluation as the process of collecting information to
make a decision about student performances through several assessment instruments. In
accordance with this purpose, assessment instruments should be multifaceted and should
directly measure learning by the student having the student as a part of the process (Bednar,
1992).

When the literature of alternative assessment and evaluation is analysed, the
characteristics pointed out are that it is focused on the learning process rather than the
outcome, both students and teachers participate in the evaluation process, an assessment of
portfolios and performances are carried out (Torrance & Pryor, 2001; Ozden, 2005; Atilgan
2009; Bekiroglu, 2004; Giirdal, et al., 2001; Bahar, et al., 2008; Semerci, 2001; Hamayan,
1995), the instrument of measurement should be enduring and authentic, what students can do
should be measured rather than what (s)he knows (Pierce and O’Malley, 1992), and
alternative instruments of measurement should be used (Arslan, 2008).

Alternative assessment-evaluation techniques include portfolios, diagnostic branched
trees, structured grids, tables of semantic analysis, rubrics, questionnaires of self-assessment,
questionnaires of peer-assessment, check lists, etc. (Turgut, 1990; Piburn & Baker,1997;
Bagci1 & Kilig, 2001; Hargreaves et al., 2002; Bekiroglu, 2004; Nitko, 2004; Ayas, 2005).

Diagnostic branched tree which is one of the aforementioned alternative measurement
techniques is an assessment technique in which correct and wrong questions are inter-related
and each correct-wrong decision have consequences affecting and determining the next
correct-wrong decision (Bahar, et al. , 2008). In the diagnostic branched tree, staged questions
about the same subject are preferred to be asked, statements become more difficult as
branching increases, and statements should be made with a transition from the concrete to the
abstract and from the general to the specific (Aydogdu & Kesercioglu, 2005). In this
technique, each student is presented with an A statement. If the student’s answer is in the
direction that the statement is “correct,” (s)he is presented with a B statement which is related
to this answer in a way. If the student’s decision is the direction that the statement is “wrong,”
(s)he is presented with a C statement which is again related with this answer. Table 1 shows
that this process goes on from B statement towards either D or E statement, or from C
statement towards either F or G statement (Bahar et al., 2008).

The concept of self-efficacy begins with Bandura’s social learning theory. According to
theory, self-efficacy makes a difference in feelings, thoughts, behaviours and motivations of
the people. According to the Lenz and Shortridge-Baggett, (2002) people’s beliefs in their
talents to perform significant behaviours is an important precursor of how they are
functioning in terms of choice behaviour, effort expenditure, thought patterns and emotional
reactions (Zulkosky, 2009). A lot of researches have shown that academic self-efficacy is
positively associated with grades in college (Hackett et al., 1992; Bong, 2001).

According to the literature, researchers have studied about alternative measurement
techniques through receiving teachers’ perceptions about usage of these techinques (Jonson,
1999; Corconan, 2004; Cakan, 2004; Dogan, 2005; Flowers et al., 2005; Sirkinti, 2007;
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Kanatli, 2008; Coruhlu et al., 2009; Arslan et al., 2009). Otherwise, researchers have studied
pre-service teachers’ self-efficacy perceptions and knowledge levels about alternative
measurement techniques (Slater, 1996; Campbell & Evans, 2000; Volante & Fazio, 2007,
Kilmen et al., 2007; Birgin & Giirbiiz, 2008; Kolomug & Agisli, 2013; Tay, 2013). It is seen
that, there was a deficiency in literature about alternative assessment and measurement
techniques’ dimension of practice and it is predicted that this research will pick up this
deficiency. In this study, the self-efficacy perceptions and levels of pre-service teachers, who
are the future practitioners of the curriculum of science and technology teaching related to
measurement technique of diagnostic branched trees, are determined. The basic structure of
diagnostic branched tree technique is shown below:
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Figure 1: General Outline of Diagnostic Branched Tree

It is seen that, there has been a movement from traditional assessment to alternative
assessments in Turkey with 2004 Science and Technology Curriculum. Alternative
assessments have many advantages, for example, these assessments; assess higher-order
thinking skills, focus on the growth and the performance of the student (Law and Eckes,
1995). For this reason, alternative assessments should be used widely in science education by
teachers. According to the literature, there are many researches about concept maps,
portfolios, self-assessments, peer- assessments etc. (Kan, 2007; Eroglu & Kelecioglu, 2011;
Yurdabakan & Uzun, 2011; Kaya, 2013) but there are few researches about diagnostic
branched tree. So it is thought that, this research will make a contribution to literature.

In this sense, the aim of this study is to determine pre-service science teachers’ self-
efficacy perceptions and levels about diagnostic branched trees

In line with this purpose, answers to the following sub-problems were sought:

- What is the self-efficacy perception level of pre-service science teachers’ in relation

with the diagnostic branched tree as an alternative assessment-evaluation technique?

- What is the self-efficacy level of pre-service science teachers’ in relation with the

diagnostic branched tree as an alternative assessment-evaluation technique?

METHODOLOGY
a) Research Design

This study aims at determining self-efficacy perception of pre-service teachers studying
at the department of elementary science teaching in relation with diagnostic branched tree as
one of the assessment-evaluation techniques which growingly becomes more important
according to constructivist approach. In the study, the existent condition of such efficacy is
described. In this respect, a survey method has been used in the study (Karasar, 2006).
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b) Sample

Through the method of purposeful sampling was used. Purposeful sampling method
selects participants for a specific reason (e.g., age, culture, experience), not randomly (Law et
al, 1998). In this research, the participants selected among students who studied “Assessment
and Evaluation” course before the study.

The participants of the study are 66 senior class pre-service science teachers who were
registered elementary science teaching program. Data were obtained from 66 senior class pre-
service science teachers but 42 of them have prepared diagnostic branched tree, randomly.

¢) Instrument

During the process of data collection, in search of answer for the first sub-problem, the
sub-part of the diagnostic branched tree was used as the self-efficacy scale. The scale’s name
is “The Level of Competencies Related to Alternative Measurements - Evaluation Tools of
Candidate Teachers”. It has developed by Kokliikaya (2010). The scale has totally 42 items
and 4 sub-part. One of the sub-part is about self- efficacy of diagnostic branched tree and it
has 8 items. “Diagnostic branched tree” sub-part was used in this research. The alpha
reliability coefficient of pre-service teachers’ self-efficacy scale related to diagnostic
branched tree is .91.

The pre-service teachers in the study group determined their self-efficacy scale for each
item marking one of the options “unqualified,” “insufficiently qualified,” “undecided,”
“qualified” and “very qualified.” The answers by pre-service teachers were evaluated in the
following way: unqualified (1), insufficiently qualified (2), undecided (3), qualified (4) and
very qualified (5).

Document review method was used to seek answers for the second sub-problem. The
diagnostic branched tree prepared by 42 pre-service teachers selected randomly among 66
people in the study sample was assessed through the check list developed by researchers. The
check list in Table 2 was used to determine self-efficacy of pre-service teachers in preparing
diagnostic branched trees. The items of the check list were designated from the observable
scale items. The check list was evaluated with yes and no scale, and later each yes was
marked with 10 points. The self-efficacy of the pre-service teachers according to the check list
was marked on the scale of 70 points and then transformed into 100 point scale.

Table 1. Check List for the Diagnostic Branched Tree

Performance Dimensions of the Diagnostic Branched Tree Yes No

You can determine statements for the diagnostic branched tree in an order from the
general to the specific.

2 You can determine statements as correct and wrong through the diagnostic branched tree.

You can prepare each statement of the diagnostic branched tree in a way to uncover

3 students’ misconceptions.

4 You can prepare the statements in a way to question an interconnected network of
meaning in which nothing is disconnected in terms of meaning.

5 You can prepare statements to determine in what statements students make mistakes

through the diagnostic branched tree.

6  You can mark the diagnostic branched tree.

You can write the statements in the diagnostic branched tree from the concrete to the
abstract.
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d) Data Analysis

Data obtained quantitatively from the research were analysed in the package software
programme. Self-efficacy perceptions of pre-service teachers in relation with the diagnostic
branched tree technique were summarized and tabulated in frequency distribution and
percentages. In addition, the diagnostic branched tree prepared by the pre-service teachers
was evaluated through the check list developed by researchers, and the obtained findings were
tabulated with their frequency distribution given.

FINDINGS

Self-efficacy Perceptions of Pre-service Teachers in Relation to the Diagnostic
Branched Tree Technique

The table 2 shows the percentage and frequency distribution according to total points
for answers the pre-service teachers gave to the scale items about the diagnostic branched
tree, and the self-efficacy perception levels of the pre-service teachers in relation to the
diagnostic branched tree.

Table 2. The Self-Efficacy Levels of the Pre-Service Teachers in Preparing a Diagnostic Branched
Tree According to Points They Scored in the Scale

Score Interval Self-efficacy Level f %
8 points Unqualified 1 1.52
9- 16 points Insufficiently qualified 1 1.52
17-24 points Undecided 7 10.60
25-32 points Qualified 51 77.27
33-40 points Very Qualified 6 9.09
TOTAL 66 100.00

In line with the points scored by the pre-service teachers in relation to the preparation of
the diagnostic branched tree technique, it has been concluded that 51 pre-service teachers saw
themselves qualified or this technique, 7 pre-service teachers were undecided, 6 of them saw
themselves very qualified, 1 of them saw himself/herself insufficiently qualified, and another
one of them saw himself/herself as unqualified.

When the total score of the pre-service teachers in the scale for their self-efficacy in
relation to the preparation of the diagnostic branched tree is calculated, it can be concluded
that the pre-service teachers perceived themselves as qualified for the preparation of the
diagnostic branched tree with an average of 27.54 point.

Self-efficacy of Pre-service Teachers in Relation to the Diagnostic Branched Tree
Technique

This section discusses self-efficacy of pre-service teachers in relation to the diagnostic
branched tree which is one of the alternative assessment-evaluation techniques. The
diagnostic branched trees that prepared by pre-service science teachers were evaluated
through the check list (Table 1). Pre-service science teachers’ self-efficacy levels and score
intervals is shown in Table 3.

Table 3 shows the percentage and frequency division of self-efficacy level of the pre-
service teachers according to their score in the evaluation of their diagnostic branched trees
through the check list. It has been determined that 1 student was very qualified, 7 students
were qualified, 22 students were insufficiently qualified, and 12 students were unqualified in
preparing a diagnostic branched tree. When the score of the pre-service teachers were
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evaluated through the check list in Table 1 and the average point was reached through
evaluating their scores on a 100 point scale, it was concluded that the pre-service teachers
were insufficiently qualified in preparing a diagnostic branched tree with an average of 46.66
points.

Table 3. The Self-Efficacy Level of the Pre-Service Teachers According to Their Score in the
Evaluation of Their Diagnostic Branched Trees through the Check List

Score Interval Self-efficacy Level (by preparing a diagnostic f %
branched tree)

76-100 Very qualified 1 2.38

51-75 Qualified 7 16.66

26-50 Insufficiently qualified 22 52.38

0-25 Unqualified 12 28.57

TOTAL 42 100.00

A diagnostic branched tree prepared by a pre-service teacher is given as an example in
Figure 2, 3, 4 and 5 with its original form.
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Figure 2: The Exemplary Diagnostic Branched Tree Prepared by the Pre-Service Teacher Eg
(Original)

When the diagnostic branched tree prepared by the pre-service teacher Eg was evaluated
according to the check list in Table 3, it was determined that the pre-service teacher was
unqualified for preparing a diagnostic branched tree according to the defined criteria. The
questions in the diagnostic branched tree have not been given in full sentences; the statements
have not been determined to be correct or wrong; the diagnostic branched tree has not been
prepared in a way either to uncover student misconceptions or to specify in what stage the
student don’t understand the statement. Because the statements have not been fully composed,
it is clear that the diagnostic branched tree is not from the concrete to the abstract and from
the general to the specific. The diagnostic branched tree has been marked. Considering all
these, it was determined that the pre-service teacher Eg scored 10 points in preparing the
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diagnostic branched tree technique and was unqualified. But according to the self-efficacy
perception scores, pre-service teacher Eg is qualified with 30 points.
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Figure 3: The Exemplary Diagnostic Branched Tree Prepared by the Pre-Service Teacher Eq
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: The Exemplary Diagnostic Branched Tree Prepared by the Pre-Service Teacher K
(Original)
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Figure 5: The Exemplary Diagnostic Branched Tree Prepared by the Pre-Service Teacher Kz

The pre-service teacher Kz has been able to write correct and wrong statements while
preparing the diagnostic branched tree, the statements have been written in a way that
students could see in which part of the subject they made mistakes and also the statements
have been written in an order from the general to the specific. The statements in the
diagnostic branched tree are not disconnected and have been prepared to question the same
network of information. The pre-service teacher Ksg has also been able to mark the diagnostic
branched tree. Although there is a diagnostic branched tree, it has not been prepared in a way
to uncover student misconceptions. When the diagnostic branched tree prepared by the pre-
service teacher is evaluated through the check list, the pre-service teacher Kz has been found
qualified for preparing a diagnostic branched tree with 60 points. However, there is another
mistake by the pre-service teacher: It can be said that (s)he has prepared some statements as a
clue. The first statement begins with “first of all...,” and the second statement continues with
“then..,” which has increased the students’ probability to predict the right path. But according
to the self-efficacy perception scores, pre-service teacher Ksg is very qualified with 36 points.

DISCUSSION and CONCLUSION

It has been concluded that pre-service science teachers perceived themselves qualified
for preparing a diagnostic branched tree through the average score they got in the diagnostic
branched tree preparation scale. When the qualifications of pre-service Science teachers for
preparing a diagnostic branched tree are analysed through the check list, it has been concluded
that the pre-service teachers have been found to be insufficiently qualified in this respect.
Therefore, it has been determined that pre-service science teachers thought that they knew
how to prepare a diagnostic branched tree in theory because of the scale scores. But according
to the check list scores they could not put their theoretical knowledge into practice. When
other studies in this field are analysed, it has been concluded that 48% of the pre-service
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teachers found themselves unqualified in evaluation through grid method according to the
findings obtained from the study by Kilmen, and et al. (2007). Considering the fact that pre-
service teachers have perceived themselves unqualified while studying with a structured grid,
and they have perceived themselves qualified for the preparation of diagnostic branched trees
as it has been found out in this study, it is recommended that the self—efficacy perceptions and
efficacy of pre-service science teachers should be determined through other techniques of
alternative assessment and evaluation. Similarly, according to the Buldur’s (2009) result of
the research, a significant difference was determined between the self-efficacy pre-, mid- and
post-test scores of the pre-service science teachers. Pre-service science teachers’ self-
efficacies about using the alternative assessment approach increased as the implementations
advanced. Results are similar with this research’s results. In addition, when considering the
percentage values obtained through the study by Birgin and Giirbiiz (2008), it has been
concluded that most of the pre-service class teachers do not have enough knowledge about
alternative techniques of assessment and evaluation. Researchers have studied pre-service
teachers’ self-efficacy perceptions and knowledge levels about alternative measurement
techniques (Slater,1996; Campbell & Evans, 2000; Volante & Fazio,2007; Kilmen et al.,
2007; Kolomug¢ & Agisli, 2013; Tay, 2013). It is indicated that, pre-service teachers’ self-
efficacy perceptions and knowledge levels are in low level. Results are similar with this
research’s results. Through these studies carried out with the pre-service teachers from the
departments of elementary science teaching, it is recommended that more studies should be
carried out to determine self-efficacy perceptions and efficacy of pre-service teachers
studying in other departments in relation to the alternative techniques of assessment and
evaluation. According to findings obtained through this research, it is recommended that
studies should be carried out to investigate the causes of pre-service science teachers’ low
efficacy in preparing a diagnostic branched tree as one of the alternative assessment-
evaluation techniques. Also it is recommended that more studies should be carried out to
determine self-efficacy perceptions and efficacy of pre-service teachers studying in other
departments in relation to the alternative techniques of assessment and evaluation. Also this
research could be repeated with teachers in different departments.
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