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From the Editor

Dear IEJES reader,

We are excited and happy to publish the last issue of 2018 (Volume 2, Issue 4). We will be with our
readers in the same excitement in each of our future issues.

Our journal is indexed by DRJI and CrossRef an international index. We are pleased to announce that
submission of the IEJES has been received and that the journal is currently(in consideration for
potential inclusion in the Index Copernicus and TUBITAK ULAKBIM.

The articles that will be published in our journal from 2018 are giveniinternationally=valid DOI
number by the support of TUBITAK ULAKBIM Dergipark. Many thanks to the authors who have
shared their studies with us as well as to the referees who have madeicentributionsiwith their valuable
ideas and DergiPark Team.

In the present issue, there are four articles. Three of thempare research articles and other is review
article. One of these studies is in Turkish and the others are English as\whole texts:

The 1% article is titled “Examining Prospective Primary School Mathematics Teachers’ Algebraic
Habits of Mind in the Context of Problem,Solving” and writted by Emine Nur Unveren Bilgi¢ and
Ziya Argiin in Turkey. The aim of this regearch.is to examine the algebraic mind habits in the context
of problem solving of middle mathematics teacher candidates within the pedagogical field. The study
which was dominated by qualitative paradigm was done in the pattern of case study. With this aim,
data were gathered from 30 teacher candidates via “Algebraic Habits of Mind Worksheet” and
interviews. The data were analyzed in the light ofsthe components of theoretical title of algebraic
habits of mind and accordingyto the stages of descriptive analysis. The teacher candidates made
solutions based on memerizations/without writing what is given and wanted; however they clearly
wrote what is given and wanted in the lasttwo problems. While this seems to be a form of rules that
represent direct functionstin, the questions seen as exercises; it causes them to use the thinking /
reverse thinkingtep more actively when they are perceived as problems. At the interviews, it is seen
that the fourth” grade teacher candidates are more detailed about the construction on their students’
knowledgedhan the first gradesteacher candidates and that the first grade only focuses on solving.

The itle of the 2 articlée is Challenges for Achieving Learning Outcomes of Languages and
Communication Cukriculum Area in Primary Education in Kosovo. Hatixhe ISMAJLI and Drilon
KRASNIQUbare the authors in Kosovo. In their study; the education system in Kosovo is in the phase
of implementing_the curricular reforms which aim at changing the teaching and learning approach.
The new curriculum is a necessary innovation in the pre-university education system and it has already
started to be implemented in all schools in Kosovo, faces many difficulties, especially in achieving
learning outcomes in some curricular areas. This research aims at analyzing the obstacles and
challenges in achieving results in the Languages and Communication area and to recommend
appropriate ways to facilitate its implementation. The representative group consists of 75 teachers who
work in five primary schools in Kosovo while the data is collected through a questionnaire for
teachers. The research findings show that most teachers have sufficient knowledge and have a positive
attitude towards the new curriculum. Challenges arising from this process are: insufficient knowledge
of the new curriculum, inadequate cooperation among the teachers, lack of ICT and supporting
materials in schools, difficulties in planning the learning results, and non-regular monitoring of

International e-Journal of Educational Studies (IEJES) 2018 Volume 2 Issue 4



International e-Journal
of Educational Studies

e-ISSN: 2602-4241

teachers, textbook compliance with the principles and requirements of the new curriculum The
development of competences and the improvement of results in this area can be achieved through
changing educational policies as well as monitoring and accountability of teachers.

The 3™ article is titled The Effect of Activity Based Web Material on Eliminating the
Misconceptions in 6™ Grade “Systems in Our Body” Unit and written by Murat CETINKAYA and
Erol TAS in Turkey. In their study; the purpose of our study is to develop and use a web assisted
material consisting of alternative assessment and evaluation techniques and to examine its effect on
eliminating misconceptions in “Systems in our body” unit. The sample of the study consisted of a total
of 160, 76 female and 84 male, students attending 6th grade in 3 different secondary sehools. Quasi-
experimental research method was used in the study. One of the two classes'in each school was
assigned as experimental group through random assignment and the other was assigned as the,control
group. The groups were given a three-staged concept achievement test with a reliability coefficient
(KR-20) of 0,683 before and after the study as pretest and posttest. In“the analysis‘of the’data, a
descriptive analysis technique was used. Pretest data showed that the misconeeptions found were seen
in similar rates in both control and experimental groups. On the contrary, when the,post test data were
analyzed, it was found that while the misconceptions of the students inithe experimental groups had
decreased, the decrease in the control groups was very low and in,some questions, misconceptions had
even increased. From this result, it can be concluded that activitybased assessment and evaluation tool
is effective in decreasing misconceptions. Researchers‘are advised tonuse two or three staged tests to
find out misconceptions in other units of the science lesson.

The title of the 4™ article is Application of Career Education indNational Curriculum of Pakistan
at Elementary Level and written by Ayla . KHAN in Pakistani4n her study to highlight the need and
importance of career education in National Curriculum at an elementary level. A case of Pakistan has
been selected for this review. Applicability eff€areer education in national curriculum has been
discussed through extensive review of“the National Education Policy (Ministry of Education
Government of Pakistan, 2009)/and career development framework practicing globally. Review has
shown that there is need of career edugation in“national curriculum at an elementary level. At the end
of the article different stratégies are stiggested for educationist that requires to be embraced in the light
of worldwide patterns and national substances.

We look forward to seeing you.in 2019 VVolume 3 Issue 5 of the International e-Journal of Educational
Studies (IEJES). We are invitingisubmission of manuscripts for the forthcoming issue (Volume 3 Issue
5) of 1° March, 2019,and (Volume 3 Issue 6) of 1% September, 2019

Yours Sincerely

(o

Editor-in-Chief

Assoc.Prof.Dr. Tamer KUTLUCA
International e-Journal of Educational Studies (IEJES)

http://dergipark.gov.tr/iejes

iejes.editor@gmail.com
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Research Article

Examining Middle School Mathematics Teacher Candidates’ Algebraic
Habits of Mind in the Context of Problem Solving”

Emine Nur UNVEREN BILGIC'(" | Ziya ARGUN?

Abstract

The aim of this research is to examine the algebraic mind habits in the context of problem solving of middle
mathematics teacher candidates within the pedagogical field. The study which was dominated by qualitative paradigm
was done in the pattern of case study. With this aim, data were gathered from 30 teacher candidates via “Algebraic
Habits of Mind Worksheet” and interviews. The data were analyzed in the light of the components of theoretical title of
algebraic habits of mind and according to the stages of descriptive analysis. The teacher candidates made solutions
based on memorizations without writing what is given and wanted; however they clearly wrote what is given and
wanted in the last two problems. While this seems to be a form of rules that represent direct functions in the questions
seen as exercises; it causes them to use the thinking / reverse thinking step more actively when they are perceived as
problems. At the interviews, it is seen that the fourth grade teacher candidates are more detailed about the construction
on their students’ knowledge than the first grade teacher candidates and that the first grade only focuses on solving.
Keywords: algebraic habits, mathematics education, problem solving, teacher education

1. INTRODUCTION

Students focus on solving fixed problem situations by following rules or formulas which they
learned in the past and by applying them. This situation causes students to perceive that mathematics
is a science which can be studied by only using specific rules on special conditions (Cuoco,
Goldenberg & Mark, 1996). It is true that mathematics involve high level abstract thinking skills.
However, this abstractness is not a structure which is always impossible to understand or only
mathematicians can understand. As long as specific thinking skills are developed in learners, desire
and power to do mathematics can be gained in them.

Thinking ability is one of humankind’s basic traits. Besides equipping the individual with basic
information regarding arithmetic, algebra and geometry; main purpose of mathematics education is to
direct them to think and be aware to be consistent in judgements and results. Considering these
features of mathematics, we can speak of a thinking that is special to mathematics (mathematical
thinking). Mathematical thinking is described as a dynamic process which broadens our understanding
and allows us to think further (Mason, Burton & Stacey, 1998). Harel (2007) defined internalization of
thinking methods as mind habit. The point that needs to be highlighted here is that rather than
exercising or solving routine problems; mind habits are strategies and approaches produced in dealing
with problem situations. Individuals’ thinking methods are quite important in explaining a mind habit
(Harel, 2007). Mind habits are usually described as cognitive habits which allow students to improve
their general heuristic repertoires and approaches that can be applied to problems they face in many
different situations (Cuoco et al., 1996). In other words, mind habits are strategies which individuals
personally prefer when dealing with a problem situation and tendencies which they display in their
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applications. Cuoco, Goldenberg and Mark (1996) treated mind habits in two types; as general mind
habits and mind habits specific to discipline. General mind habits include the most basic skills such as
thinking, researching, realizing patterns and relationships, making definitions, discovering,
hypothesizing and visualizing.

Mathematical habits of the mind is defined as possessing the ability to reason in different
situations via intellectual activities and by considering the methods used by those who engage in the
science of mathematics (Mark, Cuoco, Golderberg & Sword, 2010). Individuals’ mathematical habits
of mind differ according to their learning levels (Cuoco, Goldenberg, & Mark, 2010; Goldenberg,
Shteingol & Feurzeig, 2003). For higher education mathematics, this situation can be described as
carrying out thought experiments, finding, stating and explaining patterns, creating and using
representations, generalizing examples, dogmatizing this generalization and revealing the mathematic
by making sense of it (Cuoco et al., 2010).

Algebra which is in mathematical thinking skills is a language that explains mathematical
thoughts. However, contrary to most languages, more than one representation can be used to explain
one mathematical thought. For this reason, algebraic thinking is not that easy to explain in a simple
way (Driscoll, 1999). Explaining algebraic thinking is to do with how you look at algebra. For
instance, some mathematicians try to explain algebraic thinking by focusing on its abstract features
which makes it different from arithmetic. With this aim, Langrall and Swafford (1997) defined
algebraic thinking as “the ability to carry out processes in an unknown amount as if the quantity is
known on the contrary of arithmetic reasoning that requires a known amount of processing” (cited in
Driscoll, 1999). Some mathematicians explain algebraic thinking as the capacity of representing
quantitative situations, considering that the concept of “function” plays an important role in algebra
(Greenes & Findell, 1998; Trybulski, 2007). Another group of mathematicians focused on problem
solving in algebra and became interested in individuals’ modelling of the problem situation in the
process of problem solving (Hebert & Brown, 1997; Kaf, 2007). Algebraic thinking skill is also
carried out and improved through some mind habits.

Algebraic mind habits are steps which individuals prefer when faced with an algebraic situation.
In literature, many researchers attempted to define algebraic mind habits (Bass, 2008; Cuoco et al.,
1996; GorLGn, 2011; Jacobbe & Millman, 2009; Lim & Selden, 2009; Mark et al., 2010; Matsuura,
Sword, Piecham, Stevens & Cuoco, 2013; Rolle, 2008). The point commonly emphasized by these
researchers is that they define algebraic mind habits as actions performed by individuals who engage
in mathematics in carrying out their processes. With this perspective, algebraic mind habits can be
described as individuals transforming their existing mathematical information to habits via different
ways of thinking. Driscoll (1999) examines algebraic mind habits under three components. These are
thinking/reverse thinking, creating rules that represent functions and going from calculations to
abstractions. Thinking/reverse thinking is quite a basic component for the other two algebraic mind
habits. Driscoll (1999) describes thinking/reverse thinking as not a process of reaching a solution; but
at the same time, a capacity to be able to go back to the given point in a problem situation with an
answer, by controlling the entire problem situation. For example, as individuals engaging in algebra
can solve 9x* — 16= 0 directly, they can answer the question “What is the equation whose result is 4/3
and -4/3?” First stage of thinking/reverse thinking is to understand the problem. This skill can be
described as what the student understands from the problem. At this stage, student reads the problem
situation, comments and understands. An important component of understanding the problem is to
define quantities and the relationship between them. Lastly, developing representation of these
components with symbols, pictures, words, tables and algebraically. Another algebraic mind habit is
creating rules that represent functions. This process of thinking is quite important in algebraic mind
habit because with the help of this thinking, individual can define relationships and organize data.
Herbest and Brown (1997) define algebraic thinking as using mathematical symbols and tool, applying
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and analyzing mathematical findings and displaying mathematical recycling with representations in
order to discover terms and quantities in problem situations. With this definition, creating rules that
represent functions can be described as searching for and defining relationship and reaching
generalizations. Reaching abstractions from calculations can be described as the ability to think of the
processes independent from numbers. For example, when teaching how to factorize, students may be
asked to do some processing with the help of area model. Students can see the processing of which
they do abstractions independent of the numbers in time. This is probably the most important one
among the processes of algebraic mind habits.

Many researchers have emphasized that algebra is a critical issue for students and that algebraic
thinking should be developed at an early age (Blanton & Kaput, 2003; Cai, 2004; Carraher &
Schliemann, 2007; Kaput & Blanton, 2001; Kieran, 1996; Moses, 1995; NCTM, 2000; Schliemann,
Carraher & Brizuela, 2007). However, in the literature, it is often stated that students have difficulties
in algebra (Akgiin, 2006; Bagdat & Anapa-Saban, 2014; Dede & Argiin, 2003; Ersoy & Erbag, 2005;
Kaya & Kesan, 2014; Kaya, 2017; Yenilmez & Avcu, 2009; Ozarslan, 2010; Soylu, 2008; Van
Amerom, 2003).

In Secondary School Mathematics Class (5-8 th Grade) Teaching program (Turkish Ministry of
National Education) [TMoNE], 2013), these application habits are stated in sub-title of “Reasoning”
under “Mathematical Process Skills;”
¢ “Justifying accuracy and validity of the inferences,

e Making reasonable generalizations and inferences,

¢ Explaining and using mathematical patterns a

¢ Predicting the result of processing or measures by using strategies such as rounding up, grouping
appropriate numbers, using first or last digits or self-developed strategies,

¢ Making predictions about measurements by considering a specific reference point” (TMoNE, 2013).

The necessity to teach these to students in mathematics teaching was stated. When deeply
thought on, we can say that teaching algebraic mind habits to students is one of the aims of our
teaching program. By teaching algebraic mind habits to students, we can develop their algebraic
thinking and allow them to solve problems they face in different ways (Poindexter, 2011).

In the direction of this aim in Mathematics Teacher Qualifications (2008), for these
performance indicators under the sub-qualifications of Developing Students’ Problem Solving Skills
and Developing Students’ Reasoning Skills to be present in teachers, they need to be aware of the
above-mentioned algebraic mind habits. These performance indicators are displayed below.

Developing Students’ Problem Solving Skills
¢ Allows students to question the process of problem solving and confirm the results they reach.

o Guides students to develop and use different problem-solving strategies.

Developing Students’ Reasoning Skills
o Makes practices towards developing mathematical reasoning skills.

o Allows students to use mathematical models, rules and relationships to explain their own thoughts.
e Regulates learning environments to develop students’ prediction skills.

o Allows students to make inferences and generalizations by using reasoning skill.

Research Problem

It is very important to examine the existing habits of teachers and teacher candidates who are
expected to develop algebraic mind habits in their students and and the effect of the mathematics
teacher training program on the algebraic mind habits in a pedagogical sense, based on these
expressions in Teacher Proficiency (2008) and Instructional Program (2013). With this aim, the
problem of this study was stated as “How the algebraic mind habits of the teacher candidates who are
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studying in the Middle Education Mathematics Teaching Program are in the context of the
pedagogical field?” In this context, these questions will be answered,;

1) How are the algebraic mind habits of first grade teacher candidates in the pedagogical context at
middle school mathematics teaching program?

2) How are the algebraic mind habits of fourth grade teacher candidates in the pedagogical context at
middle school mathematics teaching program?

2. METHOD

The purpose of the study was to demonstrate that mathematics teacher candidates are studying
algebraic mind habits in the pedagogical context. With this aim, qualitative paradigm was followed in
the study. The study was carried out in the pattern of case study. In internal case study under the title
of case study, researcher deeply narrates the features in order to illuminate a situation (Johnson &
Christensen, 2014). In this study which was carried out in the pattern of internal case study, the
primary purpose of the researcher is to define the teacher candidates’ algebraic mind habits. For this,
teacher candidates’ worksheets were examined in detail and their solutions were repeatedly analyzed.
The interviews were conducted with the teacher candidates, who are determined by considering the
solutions they had made on the worksheet, on evaluating their solutions in the pedagogical context.

2.1. Participants

The participants of the study were fifteen first grade and fifteen fourth grade middle school
mathematics teacher candidates. A purposeful sampling method was used to identify the participants.
Firstly, the investigator determined the properties of the relevant universe and then attempts to sample
individuals with these properties (Christensen & Christensen, 2014). At this point, the researcher tried
to determine what the algebraic mind habits of middle mathematics teacher candidates are in the
context of the first and fourth grades. The selection of prospective teachers from the first and fourth
grades in the study closely examines the effect of university education on algebraic mind habits.

2.2. Data Collection

Two different data gathering tools were used in the process of gathering data. One of these
tools was “Algebraic Mind Habits Worksheet” which was prepared with two experts to define teacher
candidates’ algebraic mind habits. Algebraic thinking is a way of thinking that includes necessary
skills for mathematics such as reasoning, using representations, understanding variables, explaining
the meaning of symbolic representations, working with models for developing mathematical ideas and
making conversions between representations (Kaf, 2007). According to Hawker and Cowley (1997),
this way of thinking includes an estimate that requires representation, structuring and generalized
thinking of pattern and orders. In this context, the related literature (Cuoco et al., 1996; Nebraska-
Lincoln University Report, 2006) was examined and two questions regarding displaying the general
features, structures and generalizations of patterns and three questions regarding reasoning, using
representations, understanding variables, explaining the meaning of symbolic representations, working
with models for developing mathematical ideas and recycling among representations were placed in
the worksheet. The honeycomb and the circle problems in the worksheet were problem situations
which were most probably faced by the teacher candidates. The shopping problem was added to the
worksheet as having less probability to be faced by teacher candidates compared to first two questions.
The number problem was included as a problem situation in the worksheet to allow teacher candidates
to display their proving skills. The aim here is to examine the strategies suggested by teacher
candidates and their possible solutions to the problem situations in the context of algebraic mind
habits.
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Another data gathering tool was the interviews with teacher candidates determined by the
answers given on the worksheet in an approach of guidance. The researcher comes to the interviews
with guidance approach with a plan of discovering specific topics and asking the interviewee specific
open-ended questions (Christensen & Christensen, 2014). In this context, the basic interview questions
were given in the appendix.

2.3. Data Analysis

The data gathered from the worksheets were firstly numbered and then analyzed according to
the components of the theoretical roof of “algebraic mind habits” and stages of descriptive analysis.
The theoretical framework developed by Driscoll (1999) was used in order to draw a general
framework for reaching and not reaching the generalization of teacher candidates in the data analysis
from the research questions and the interviews. In this context, component developed for each
algebraic mind habit (thinking/reverse thinking, creating rules that represent functions and moving
from calculations to abstractions) were considered as themes and indicators of each components were
considered as sub-theme and codes. Theme, sub-theme and codes were explained in Table 1. Miles
and Huberman (1984) have used the principles of reducing data, choosing important parts of raw data,
focusing on certain points, simplifying, summarizing and transforming the ideas to provide consensus
between two researchers. Encoding consistency of individual generated categories is examined.
Equation P = (Nax100) / (Na + Nd) (P: percent of maturity, Na: maturity, Nd: maturity) is used to
calculate the compliance percentage (Tiirniiklii, 2000). As a result, the percentage of complaints was
72%. This value indicates that the study can be regarded as reliable. Afterwards data were read,
organized and associated according to this frame. Lastly to explain the findings of the study, firstly the
relationships between themes and sub-themes were visualized and then these relationships were
presented with direct quotes from the participants and comments. In direct quotations, codes were used
instead of the teacher candidates’ names. For example, the first student in first grade was stated as
FG1, the fifteenth student in first grade was stated as FG15, the first student in fourth (last) grade was
stated as LG;, the fifteenth student in last grade was stated as LG;s. The themes, sub-themes and
codes covered in the frame drawn by Driscoll (1999) with descriptive analysis are given in Table 1.

Table 1. Theme, sub-theme and codes descriptions

Themes Sub-theme and Codes

Understanding the Showing  with  symbols,
quantities in the pictures, words and tables
problem and  the e Expressing with symbols
relationship  between (e.g; using variable)

Understanding the problem
e Explaining what is given and
wanted in the problem clearly (e.g;

. i . them e Trying to tell with words,
o there is some kind of a bargain here . o o
Thinking/re .. Trial-and-error mimics and gestures (e.g; in
and the common number is . . . . . A
verse wanted?) (e.g; making trials L this question, one is going up
thinking . giving values ~and the other is gong down
e Taking steps based on - .
o quantities) (gestures), i mean, there has
memorization (e.g; based on past . ] .
. : . . e Counting (e.g; to be a common point but I
information, focusing on solving the , . , N
roblem without reading it) there’s four difference don’t know how to find it)
P g between these e Showing with tables
numbers) e Drawing
Creating
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Rules that
Represent
Functions

Searching for relationship

e Trying familiar strategies (e.g;
trying a relationship used in the
past)

e Acting with intuition or prediction
(e.g; if 1 write a general statement
like this it looks like it will stand for
all

Describing
relationships

e Stating the strategies
that were tried

e Determining the
invariables and writing
them (e.g; while person
A falls 25 units, person
B increases 12,5 units)

Emine Nur UNVEREN-BILGIC & Ziva ARGUN

Reaching the rules

e Trying the  defined
statements for different stages
of the problem (e.g; checking
if the defined function gives
the correct result at 6th step)

e Confirming the solution by
developing other solutions
(e.g; this can also be solved
on the table with the help of
similarity in geometry as well
as with the help of sequences)

Going from
calculations
to
abstraction
S

Ability to think of processings as
independents from numbers

e Solving intuitively (not being
aware of how you write the
solution)

e Extracting the numbers from
processings done with the numbers
in time and creating general
structures (e.g; if you look at the
number of circles around the shape,
it is obvious that four points and a
center point are stable. Then, it
should be 4 times of steps we take
and plus one)

Producing shortcuts for
the solution

e Trying to find a
general statement

e Emphasizing that you
can intuitively find a
shortcut (e.g; 1 think
there will be a very
short representation of
it but I don 't

know how to show it)

Producing an _ appropriate
statement for the solution

e Designing a problem that
corresponds the solution

problems.

3. FINDINGS

The results gathered from this study which aims to determine middle school mathematics
teacher candidates’ algebraic mind habits were presented in accordance with the answers given to the

Table 2. Descriptions of themes, sub-themes and categories in the context of problem situations

Theme, Sub-theme and Problem 1 Problem 2 Problem 3 Problem 4
Categories
Thinking/reverse thinking
Understanding the problem
e Clearly stating LGy, LGy, LGs, LGy, LGy, LGy, LG, FGy, FG3, FGg, FG7,
what is given and LGy, LGy3 LGy LGi3 LG;, LGy, FGu4, LG, LGy, LG,
wanted in the LGs, LGg, LGg, LGg, LGy,
problem LG, LG, LGy, LGyq
I—GIOy I—Gll,
LGlZ! LGl3l
LG4
e Taking steps based  FGi,..., FGi5 LG3,  FG;,..., FGys, nonexistent nonexistent
on memorization LGg, LGyy, LGy5 LG;, LGs,
LGg, LG,
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LGss
Understanding the quantities
in the problem and the
relationship between them
e Trial-and-error LG, LG, LG4 LG, LGy nonexistent nonexistent
e Counting LG3, LG, LGy, LG; LGs, nonexistent nonexistent
LG14 LGG: LG131
LG4
Showing with symbols,
pictures, words and tables
e  Expressing with FGy,..., FGss, FGy,..., FGys, LGy FGy, FGs, FGg, FG7,
symbols LGy, LGy, LG, LGy, LGy, FGu4, LGy, LGy, LG,
LG5! LG6! LG9! LG3| LGSI LGB! LGsl LGlZ!
LGy, LGys, LG1s,  LGg, LG, LGys, LGy4
LG15 LGllv LG131
LGi4, LGy
e Trying to express nonexistent nonexistent LGg nonexistent

with verbal

expressions and

gestures and

70

mimics
e Showing with a nonexistent LGy, LGys nonexistent nonexistent
table
e Drawing shapes LG4 LGy LGg, LGy nonexistent
Creating Rules which
Respresent Functions
Searching for Relationship
e Trying familiar LG,, LGy LGy3, LGg, nonexistent LG;, LGg LGy3
strategies LGy, FGy,...,
FG]_5
o ACtIng with LG14 LGl, LGll, LGG, LG7, LGl, LGz, LG4, LGM
intuition or LG4 LGg, LGy,
prediction FG1z LG4
Defining relationships
e Writing used LG, LGy, LG, LGy, LGg, LGy nonexistent
strategies as LG, LGs,
statements LGg, LGq,
I—Glly LGlS,
LG4
e  Determining nonexistent nonexistent LG3 LGg, nonexistent
invariables and LGy,

writing them

Reaching rules
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e Trying defined LG4 LG,, LGy, nonexistent nonexistent
statements for LGy
different stages of
the problem

e Confirming the LGy, LGy, LGy, nonexistent
solution by
developing
different solutions

Going from Calculations
to Abstractions

Ability to  think  of
processings as independents
from numbers

e Solving intuitively FGy,..., FGi5 LGy, FGy,..., FGys, nonexistent nonexistent
LGy, LGy, LGy3, LGys
LG5
e Extracting the LG,, LG;, LG, LG;, LG, nonexistent nonexistent
numbers from LGy LG4, LGys3,
processings done LGy,
with the numbers
in time and
creating general
structures

Creating Shortcuts for
Solution

e Tryingtofind a LG4 LGy, LGy, nonexistent
general statement

e Emphazing nonexistent nonexistent nonexistent nonexistent
intuitively that
there could be a
shortcut

Producing an appropriate nonexistent
statement for the solution

e Designing a nonexistent nonexistent nonexistent nonexistent
problem which
corresponds with
the solution

When teacher candidates’ solutions are examined, it is seen that most of the teacher candidates
were able to reach generalizations for the problem situation in the first two questions. However this
was different in third and fourth problems. While there was not a first grader teacher candidate who
was able to generalize in the third question; some of the fourth graders were able to generalize. In the
interviews, FG; stated:

“...But in high school mathematics for example, while solving a polynomial question, we just apply
the formula and not think about the reason behind it. I did not question this. We had to learn
mathematics for the exam. | mean, we had to memorize. And we were always criticizing while
preparing for the exam. When we come here, there is an imposition that we should understand the
logic behind it. I mean we are always in a chaos... And also, it is easier to understand the shape but in
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third and fourth questions, you can understand the shape more easily than the verbal part. But for
example (for the 3rd and 4th questions) when | read this, | should firstly understand it from all these
words, | mean I should find a logic and LGy, it according to the logic but it is difficult compared to the
first two questions. If | were to understand, at least | would have written a correlation, a function in
the third question. | was used to the first two questions but | could not understand the other questions
because | was not familiar.. Obviously, before I tell you how, I focus on my own sense. | think | can
transfer it after | understand the story..”

None of the teacher candidates were able to reach generalizations in the fourth question. LGy,

comments on the reason they could not generalize and the importance of reaching generalizations as a
mathematics teacher saying:
“Now if | were someone who did not study at university, probably I would be able to solve the third
question. I mean I could solve one and two, but ‘probably’ could solve the third. I don’t think I could
solve the fourth question.
Also we have numerical data in the first three questions. We have direct, clear quantities. We donn ¢
have it in the fourth questions. Fourth is more like algebraic. | mean, we can express with symbols. So
the  solution is  difficult because it is a bit abstract. | mean, the
way of thinking is different. For instance the reason | was able to solve the third question, is solely
because I have gained a different perspective at university. Otherwise | would have just solved with
sequences and leave it. But to be honest, | would not bother to think how I could get it to a simpler
level. | think the teaching methods and mathematics field knowledge needs to be mixed together more.
| doubt that my friends here can solve the third question. As teachers, we should be able to solve these
guestions and make them understandable for students.”

From the statements of teacher candidates, it is understood that their past learnings and
numerical representations (numbers, shapes) helped them understand the first two questions but that
they found the other two questions less familiar and higher level. For this reason, they stated that they
could reach generalizations in the first two questions by understanding them and could not generalize
and catch “a correlation, a function” between the quantities because they had difficulty in
understanding the problem. Although the teacher candidates were quite successful at reaching
generalization in the first and second problem situations, very few of them noted what was given and
wanted in the problem. In the first two problem situations, the teacher candidates reached
generalizations via past solution approaches, taking steps based on
memorization and without any processing. However, while the number of teacher candidates who
were able to generalize in the third and fourth questions was fewer, teacher candidates took more notes
of what was given and wanted in these problems. None of the teacher candidates took steps based on
memorizations in the last two problem situations. LG,, says about this situation,

“l have always been like this. | don 't wait while solving something I know. But if I am less familiar to

the question, | mean if | see it for the first time, | write everything in the question. | suppose it has to
do with my middle school teacher. S/he always solved it taught us like this. And now I continue to do
the same thing in questions | don’t know. I can even solve questions | don’t think I can solve by
writing. But it didn’t work on the last question (laughs).” From these statements, noting what is given
and wanted is an algebraic mind habit of LG,; gained in the past.

Teacher candidates used solutions and statements in given problem situations in the first two
questions to indicate that they understand. In this context, it is beneficial to share solutions and
statements of LGy, and LG4 who used trial-and-error and counting. LGy, drew the shape below shown
in Figure 1 for the circle problem. Additionally, s/he clearly stated the steps by saying, “I thought
there would be a LGt in the center. | thought if we wanted to draw a circle around it, it would pass
from four points. In a sense, | tried. Then, | looked for the other steps too. So if we say, x is the number
of circles, I wrote the general term as 4x-3.”
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Figurel. Solution of LGy, regarding the Circle Problem
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You can see this problem, from Figure 1, Appendixes |. The participant (LGy,4) say x fort he
number of circles. And tried to find a rule. LG4 who developed different ways of solution for the first
problem situation said about her/his solutions

“l did the solutions like this: I solved the first problem in four ways. First, | tried to write from
the first step by breaking it down and using the amount of increase and reach a general formula by
following these steps. Second, | did not break down the first step. | kept the amount of increase in the
first step and wrote the second, third and fourth steps and tried to reach the general term like that. |
used generally known shortcuts in the third way. | used amount of increase and the method to gain the
first term, | mean the shortcut, the memorization method. In the fourth way, | tried to draw it and
count it differently. | mean, | said in the fourth way, for example everyone has a different way of
counting. For example some count one by one, some others may group them. | thought | would use
grouping here. Like this, and | wanted to count differently. How can I count in a more practical and
faster way? Which ones are the mutual blocks? For example, let’s draw a hexagon like this. (pause,
drawing the shape) Oh, okay let’s go from the solution. For example, there is a mutual corner for two
polygons. For example, one more makes two mutual corners. There can be more different solutions.
For example in sequences or counting one by one like | said or according to how you break it down.
My purpose here was... to show the common ones. I searched for a correlation. In fifth way, I wrote
another way here I've just seen it. Here, except for the first one, because the others are common, I
counted the shape | used in the fourth way and continued. | focused on shapes rather than corners.”
LG4 was the only teacher candidate who confirmed the solution with multiple solution strategies. S/he
explains it by saying “A teacher should never be limited to one solution. Mathematics is a sea. But
everyone looks at that sea from a different place. Yes, the sea we see is the same. But we have to know
from which point the students looks at it. For this reason, we should produce multiple solutions...”
Solution of LGy, is shared in Figure2.
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Figure2. Solution of LG, regarding the Honeycomb Problem
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It was found that teacher candidates preferred to show with symbols in all of the problem
situations and used very little tables, shapes or gestures and mimics. You can see this problem, from
Figure 2, Appendixes I. The participant (LG,4) paint two sides blue. Then count the black sides for n
hexagon. At the end of his or her processes added the blue sides. LGy4 drew attention to this point and
said, “ the third question, | thought the third questions was a high school question. Because there is
something here.... Err... sequence. Was it alternate that always decreases at a certain amount? I can’t
remember. That is here. Then | said, how can | do it without using that formula? | mean if the student
does not know the sequence, how can | do it? and | said can we put it a graphic? And I drew linear
functions. | increased one while decreasing the other. | thought the two would definitely cross at one
point at this linear function. I tried to find that point. And err, it came directly. The result, I mean. |
did it by creating familiarity. | used geometry. Actually it is a mathematical question but I used
geometry. Another solution is the one with sequences that came first in my mind. | even increased one
side while decreasing the other and showed that n should go infinitely for the two results to be equal
to each other.”

4. DISCUSSION and CONCLUSION

Summarizing the algebraic mind habits of the teacher candidates; it is seen that there are three
main titles of gathering a function, observing under what conditions this function works and does not
and lastly, reaching a generalization. This situation corresponds to the below structure developed by
Driscoll (1999).

Creating
rules which
Represent
Functions

Thinking/reverse
thinking

Going from
Calculations
to
Abstractions

Figure 3. Functions and correlations Processing and Structures

The results showed that the teacher candidates could not make generalizations at the desired
level under the title of algebraic mind habits, within the scope of thinking/reverse thinking, creating
rules that represent functions and going from calculations to abstractions and in the context of the sub-
qualifications of Teacher Qualifications (2008) and Developing Students’ Problem-Solving Skills and
Developing Students Reasoning Skills. The teacher candidates were more successful at generalizing
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the problem situations with which they were familiar (Honeycomb Problem, Circle Problem).
Especially the first grader teacher candidates could not display any mind habits in the last two problem
situations while they took memorized steps to solve the first two questions without any processing.
Teacher candidates displayed similar algebraic mind habits in similar problem situations. On the other
hand, algebraic mind habits of the fourth grader teacher candidates regarding the first two questions
varied. It was found that they could not generalize the problems they faced for the first time (shopping
problem and number problem) and most of them got stuck on the step of thinking and could not move
to stage Creating rules which Represent Functions Thinking/reverse thinking Going from Calculations
to Abstractions of creating rules that represent functions. This situation; suggests that teacher
candidates gain and develop algebraic mind habits in the context of problem solving throughout their
university education. However, none of the teacher candidates could produce a problem that would fit
the solution. From Table 2 on the algebraic habits of teacher candidates on the basis of all these
expressions, it is understood from the following table that fourth grade teacher candidates are
approaching a genuine thinking habit away from memorization-based steps in reaching a
generalization which is the ultimate goal of algebra. First-rate teacher candidates wrote direct results
without any action on the first two questions, but fourth grade teacher candidates have developed
different solutions and tested them. It is also seen that the solutions of interviews with the first grade
teacher candidates are similar, while the solutions of the fourth grade teacher candidates are
diversified. In addition, according to the first two questions, it is seen that the fourth grade teacher
candidates are more successful in the problems where encounter probabilities are lower. This can be
explained as the reason why algebraic mind habits are diversified and enlarged in accordance with the
education they receive. For this purpose, quantitative studies may be proposed to examine the
existence of such a situation for larger groups.

Theme, Sub-theme and Problem 1 Problem 2 Problem 3 Problem 4
Categories 75
Was able to reach FGy,..., FGy5, FGi,..., FG1s, LGy, LGg, Nonexistent
generalization LGy, LGy, LGg, LG, LGy, LGyg, LGy,
LGs, LGg, LGq, LG;, LGs, LGy, LGy3,
LGy, LGy3, LGy, LG, LGy, LGy
LG15 LGlla LG13|
Was not able to reach LGy, LGy, LGg, LG, LG, FGi...., FG1,  FGy,FG,, FGs, FGy,
generalization LGy, LGy LGg, LGy, FGi3, FGyy, FGs, FGg, FG5, FGg,
LGy, FGis, LG, FGy, FGyg, FGy1,
LGg, LG4, FGlz, FGlg, FGl4,
LGs, LGsg, FGis, LGy, LGy, LG;,
LGy, LGy, LGy, LGs, LGg, LG,
LGl5 LGg, LGg, LGlo,
LGy, LGy, LGy,
LGy LGys

The teacher candidates made solutions based on memorizations without writing what is given
and wanted; however they clearly wrote what is given and wanted in the last two problems. While this
seems to be a form of rules that represent direct functions in the questions seen as exercises; it causes
them to use the thinking / reverse thinking step more actively when they are perceived as problems.
This situation brings forward the issue of examining their existing algebraic mind habits for different
problems. For this reason, making participants deal with a various amount of problems may be
suggested for future research on determining algebraic mind habits.

It was also seen that one of the teacher candidates said that he or she had wrote the given and
the asked all problem situations. He or she also siad that this stuation could be for his or her midlle
school teacher. This situation can be covered in more detail in the framework of algebraic mind habits.
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In addition, students who have been studied many times in the literature can examine algebraic
operations and interpretations within the framework of algebraic mind habits(Celik & Giines, 2013,
Geller & Chard, 2011, Gokkurt, Sahin & Soylu, 2016, Yildiz, Cift¢i, Akar & Sezer, 2015).

Performance indicators of examining the accuracy of the solutions in problem situation and
developing different problem solving strategies that are a part of Teacher Qualifications (2008) are
expected to be improved in the teacher candidates. Only one of the fourth grader teacher candidate
could evaluate regarding confirming the solution which is under the title of algebraic mind habits.
None of the other teacher candidates could develop a different strategy or way of confirming the
solution. Additionally, some of the fourth grader teacher candidates felt the lack of this situation but
only one of them could produce different strategies. This situation stands as an obstacle to be
overcome for the candidates who are going to be teachers in the future.

At the interviews, it is seen that the fourth grade teacher candidates are more detailed about the
construction on their stunets’ knowledge than the first grade teacher candidates and that the first grade
only focuses on solving. This leads to the conclusion that teacher candidates are aware of the
importance of their components and their components in the development of their students even
though they are not under the name of algebraic mind habits during the training they receive during
the teacher training program.
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6. APPENDIX

Appendix1. Algebraic Habits of Mind Worksheet

Name- Surname:

Grade:

Phone Number:

Algebraic Habits of Mind Worksheet (10/04/2017)

What are your solution strategies for the problem situations given below?

How would you comment on the possible solutions in the context of mathematics education?
Create a new problem situation from your solutions.

Questionl (Honeycomb Problem)

Omer wants to create a honeycomb model made of hexagons by using sticks. You see on the
figure below how many sticks are needed for each honeycomb. Write the rule of this pattern
algebraically.

Question2. (Circle Problem)

Write the rule of the pattern above algebraically.
Question3. (Shopping Problem)

Person A wants to sell a product to person B for 100 kurus. Person B says s/he will only give
75 kurus for this product. At the end of the bargains, person A goes down to 75 kurus and
person B goes up to 62,5 kurus. While the bargain continues, both persons give the average of
the number they last say. Write the algebraic rule of this situation.

Question4 (Number Problem)

Write algebraically that the multiplication of two numbers that can be written as the total of
two perfect squares can be written as the total of two perfect squares.

International e-Journal of Educational Studies (IEJES) 2018 Volume 2 Issue 4 64-80

79



Emine Nur UNVEREN-BILGIC & Ziva ARGUN
Appendix2. Interview Form

Interview Form

This interview is going to be carried out in accordance with your answers on the “Algebraic
Habits of Mind Worksheet.” I would like to record this interview which will be carried out
with this purpose. Do you confirm?

1) Can you explain your process of solving the problem?

2) Isthere a general strategy you developed in solving this problem? Did you learn this
strategy somewhere or develop it yourself? (Why did you use this strategy?)

3) Can you evaluate the impact of your education life on the strategies you prefer in
solving problems?

4) Could you evaluate the possible impact of these habits in your teaching life? Please
evaluate this situation for your students.

Thank you.
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Abstract

The education system in Kosovo is in the phase of implementing the curricular reforms which aim at changing the
teaching and learning approach. The new curriculum is a necessary innovation in the pre-university education system
and it has already started to be implemented in all schools in Kosovo, faces many difficulties, especially in achieving
learning outcomes in some curricular areas. This research aims at analyzing the obstacles and challenges in achieving
results in the Languages and Communication area and to recommend appropriate ways to facilitate its implementation.
The representative group consists of 75 teachers who work in five primary schools in Kosovo while the data is collected
through a questionnaire for teachers. The research findings show that most teachers have sufficient knowledge and have
a positive attitude towards the new curriculum. Challenges arising from this process are: insufficient knowledge of the
new curriculum, inadequate cooperation among the teachers, lack of ICT and supporting materials in schools,
difficulties in planning the learning results, and non-regular monitoring of teachers, textbook compliance with the
principles and requirements of the new curriculum The development of competences and the improvement of results in
this area can be achieved through changing educational policies as well as monitoring and accountability of teachers.

Keywords: Kosovo's new curriculum, curriculum areas, languages and communication, learning outcomes, learning
competencies.

1. INTRODUCTION

Reforms in education have existed since the existence of schools (Tyack & Cuban, 1995). With
the change of political systems and governments, it is always aimed at implementing initiatives that
are in line with their political ideology; often these changes are not based on reliable scientific
research and are not based on the context and state that schools meet the conditions for planned
reformation. This, according to Levin (2010), has resulted in the non-successful implementation of
changes in the education system as governments generally do what is easier to control, such as
finances, workforce, school management, and accountability or stimulation system.

With the end of the war in Kosovo, various local and international organizations and projects
such as KEC, GlZ, USAID, KEDP, SWAP, BEP, KulturKontakt, European Commission etc. provided
support in reforming the education system at all levels. The need for improvement of education in
Kosovo has been studied and discussed extensively by both local researchers as well as by
international experts. One of these education experts, Davis (1999), says that there is a need for
significant improvements in education, teaching should be more active and reflective, and the culture
of research in education should be created. In the following years, many training centers were
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established, where many training courses for professional development of in-service teachers were
provided.

Educational reforms after the war in Kosovo were important for the fact that education had to
break away from the former Yugoslav system, which was more education for survival and rescue of
assimilation. During the isolation period in Kosovo, the quality of the school curricula had stalled due
to various reasons and circumstances; the textbook became the main teaching tool (BEP, 2013). The
need for improvement of education in Kosovo has been studied and discussed very much by both local
researchers as well as by international experts. Initiatives undertaken by MEST are often not based on
reliable scientific research and insufficiently analyzed the context and condition of schools in terms of
fulfilling the conditions for planned reform.

One of the important changes in the education system in Kosovo was drafting a curriculum
framework in 2001, which was considered as an approach focused on content and based on learning
objectives for each subject area. The design of the Kosovo Curriculum Framework foresees the change
in the structure of the education system from 4 + 4 + 4 to the 5 + 4 + 3 system. This structure also
changed the period of compulsory education from 8 to 9 years. The new curriculum is focused on the
content of the subject, curricular areas, competencies and learning outcomes. It is organized in seven
curricular areas, but our research is focused on the area of Languages and Communication. Curricular
area of Language and Communication is a broad category consists of subjects, such as Mother tongue,
English language, and Albanian language for minorities, second language, and other languages, which
aim at acquiring knowledge, skills, values and attitudes.

The materials that comprise it are the primary tasks of education, which aim to meet the five
communication skills: listening, speaking, reading, writing and the proper use of language. The
curriculum of pre-university education aims to enable students to provide and select information from
different sources and in accordance with their purpose (MEST, 2012, a). All subjects in this area aim
at the linguistic and literary development that is the key axis for the intellectual, social, aesthetic and
emotional growth of students.

2. LITERATURE REVIEW

The term "Curriculum Framework" by Marsh (2009) can be defined as a set of interrelated
subjects or themes that fit together according to a defined set of criteria, in order to cover better certain
content. Kosovo Curriculum Framework aims to prepare citizens to face new challenges and produce
competitive knowledge actively to the global labor market (MEST, 2011, a). In Kosovo, according to
the CCC, subjects are grouped in curriculum areas (Languages and Communication, Arts,
Mathematics, Natural Sciences, Society and the Environment, Health and Wellbeing, Life and Work),
which means that the planning of the teaching process, should be done within the area, along with
other teachers, despite previous practices, that each teacher has planned to teach only for his or her
subject. It is based on competencies. According to MEST (2011, b), competencies are extensive skills
to apply knowledge, skills, attitudes, values,and emotions in an independent, practical and meaningful
way. Curricular changes are observed in many countries of Europe and beyond in the world, where
competence is at the core of building knowledge. Competence is more than just knowledge and skills.
It involves the ability to meet complex demands, using psycho-social resources in a given context
(Rychen & Salganik, 2001). The competencies that this document has identified as necessary for the
development of students' knowledge and skills are communication and expression competence,
thinking competence, learning competence, life and work and environment-related competencies,
personal competence, civic competence. Competency-based learning refers to the system of
evaluation, assessment, and reporting of what students have achievedknowledge and skills that they
have acquired, and knowledge that is expected to receive during their education. (Great Schools
Partnership, 2014). The organization of the Learning Outcomes of the area contains the knowledge,
skills, attitudes and values that are developed and deepened gradually on the scale, taking into account
the physical and psychomotor development of the students. These results enable the achievement of
six competencies included in the Curriculum Framework. Area learning outcomes provide
development and achievement of values for the Languages and Communication area: demonstrating
communication skills, interpersonal communication skills, evaluating problem solving, implementing
abstract ideas for concrete situations, utilizing appropriate technology, applying ethical principles in
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decision-making, working as a team member to achieve common goals, discussing, comparing
characteristics of a culture and different cultures. Learning outcomes for the Languages and
Communication area enable integration and complete access to the teaching of individual subjects
within the area. Learning outcomes can be developed by the teachers, but can also be taken from
existing plans and programs. The results of the curriculum or the subject help us to determine the
teaching units, which are in the function of the common theme of the curriculum area (PIK, 2014).
PIK in close cooperation with the Curriculum Department and the MEST training office has prepared
auxiliary resources, handbooks for curriculum implementation and also managed the training of school
teachers involved in piloting the new curriculum (Cocaj, 2014). But are all these enough for successful
implementation of such a fundamental reform in education? Yurdakul (2014) says that teachers who
are in the process of implementing the curriculum should be able to understand it, ask questions and
raise issues that concern them, and draw parallels between the curriculum and content. According to
Sargent (2011), teachers in implementing reforms face several barriers, such as inadequate resources
and materials, large numbers of students in classes, increased need of using technology in classrooms,
although a large number of schools are equipped with computers; they are not connected to the
internet, which would allow teachers and students to access different and up-to-date materials.
Textbooks in use are designed in accordance with content-based teaching rather than competency-
based teaching. Also, they are often distributed to students with technical errors, scientific inaccuracies
and, in some cases even violations of gender, national, racial, religious rights. According to MEST
(2012, b) to achieve competence in the area of Languages and communication is important to use
different materials and teaching resources for effective teaching.

3.METHOD

In this research is used quantitative method (Creswell, 2012).The study started by setting the
research question, conducted a literature review, collected data, analysed the data and summarised the
result (Litchman, 2006; Creswell, 2009).This is a quantitative research were a questionnaire was used
to answer the research questions. The process started with a discussion with teachers were based on
conversations with them we gathered a large amount of narrative data that described the challenges
that they are facing in achieving the language and communication results in primary education. In
addition to interviews with teachers, we also searched the literature for recent and historical, published
and unpublished descriptions by other researchers. Using data derived from the discussions with
teachers and by reviewing the literature, we developed a questionnaire that gave us quantitative
measures and in-depth answers to the challenges that teachers are facing. The questionnaire allowed us
to explore our interests in more detail and with a larger group of teachers.

The research aims to analyze obstacles and challenges in achieving the language and
communication results in primary education during the pilot phase and to suggest appropriate ways to
facilitate its implementation. To achieve this, we focused on the following research tasks:

o Determine the level of implementation of the KCF.
Analyze barriers to achieving results in the Language and Communication area
Collect data and analyze the results obtained
o Make the necessary conclusions and recommendations.
3.1. Research questions
The main research questions which encouraged us to implement this research are:

»  What are the difficulties in achieving the learning outcomes in the Language and
Communication area?

»  What measures facilitate the implementation of this curriculum area?
»  What teaching activity the teachers use during their implementation?
3.2. The representative group

In our study, the population is teachers of primary education that are engaged in the
implementation of the new Kosovo Curriculum Framework. The representative group was selected
through the random sampling method. It consists of 75 teachers who work in five pilot schools of
primary education in some urban and rural regions in Kosovo.
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3.3. Methods, techniques and research instruments

In order to conduct this research, the following were used: method of theoretical analysis -
pedagogical and didactic literature and various studies in this area were consulted; comparative
method - a comparison of the results obtained after the data collected in the piloting was carried out;
statistical Method - the obtained results are statistically processed.

The key variables in this study were measured by a self-report questionnaire. It was developed
based on Harlecher (2016) guide who provides a five-step process that teachers can follow to develop
effective questionnaires. It is designed for teachers who need to make a decision on an education
policy or practice but lacks the information needed to make that decision and do not already have a
guestionnaire that can be used to gather the information. The steps given in this guide are 1. Determine
the goal or goals of the questionnaire. 2. Define the information needed to address each goal. 3. Write
the questions. 4. Review the questionnaire for alignment with goals and adherence to research-based
guidelines for writing questions. 5. Organize and format the questionnaire.

The first part of the questionnaire includes demographic characteristics of gender, age, year of
experience as a teacher and qualification. The second part included the implementation of KCF. Third
part had questions regarding the challenges of achieving learning outcomes in the curricular field. The
second and third part had 10-Likert item questions responses ranging from 5-always to 1-never.

4. FINDINGS

In the research conducted with teachers, a total of 75 teachers of the selected research schools
participated. Table number 1 shows the number of participants disaggregated by gender.

Table 1. Participation by gender

Gender

Male Female gleoctlare q Total
Primary school “Faik Konica” Prishtiné 11 15 0 26
Primary school “Kongresi i Manastirit” Gllamnik, Podujevé 3 4 0 7
Primary school “Daut Bugujevci” Bresje, Fushé Kosové 6 9 0 15
Primary school “Arif Shala” Korroticé e Poshtme, Drenas 5 3 0 8
Primary school “Shaban Jashari” Skenderaj 7 12 0 19
Percentage 43% 57% 0% 100%
Total 32 43 0 75

As shown in Table 1, a total of 75 teachers participated in the research, out of which 32 or 43%
men and 43 or 57.3% females. Table 2 shows the working experience of teachers who participated in
the research. The data shows that the largest number of surveyed teachers or 57.3% has experience of
fewer than 10 years, then 21.3% have working experience of 11-20 years, with 21-30 years were
10.6%, the smallest number of participants have more than 30 years experience or 8% and 2.6% of
participants did not declare their work experience.

Table 2. Experience of teachers in education

Percentage
Up to 10 years 57.3%
11 — 20 years 21.3%
21 — 30 year 10.6 %
More than 30 years 8 %
Not declared 2.6 %
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Table 3 shows the qualifications of the surveyed teachers. As presented below, the largest
number of those who have completed university education is 49.3%, followed by those with a 22.7%
Master degree, with 17.3% High School and at the end those who have completed the Higher
Pedagogical School with a total of 10.7%.

Table 3. Teachers qualification

Percentage
High school 17.3%
Higher Pedagogical School 10.7%
Faculty 49.3%
Master degree 22.7%

The collected data below were then analyzed descriptively focusing on the analysis of the
central tendency (mean, median, range, standard deviation,and Pearson correlation) and inferentially
using one-way ANOVA to analyze obstacles and challenges in achieving the language and
communication results in primary education.

Question 1: Do you have sufficient knowledge of the Kosovo Curriculum Framework? Question
2: Does the Competency-based Teaching Prepares Students for the Challenges of the 21st Century?

Table 4. Knowledge of the KCF and competency-based teaching

o o Mean Std. Deviations N
Descriptive Statistics
Teachers knowledge regarding KCF 2 80 986 75
Competence-based teaching helps students 297 838 75
to prepare for XXI century challenges ' '
Correlations
Teachers Competence-based teaching helps
knowledge students to prepare for XXI
regarding KCF century challenges
Mean Std. Deviation N
Pearson correlation 1 239
Teachers knowledge Sig. (2-tailed) 039
regarding KCF N 75 75
Competence-based Pearson correlation 239 1
teaching helps students to . e 039
prepare for XXI century Sig. (2-tailed)
challenges N 75 75

*, Correlation is significant at the 0.05 level (2-tailed)

From the ANOVA result with confidence intervals of 95%, with a sample of 75 respondents in
response to the first question, results that the teachers do not have sufficient knowledge of the Kosovo
Curriculum Framework because the standard deviation is high (about 98%) while the low score is only
24% positive. These data prove that there is a need to increase the level of knowledge of the teachers
for the Curriculum Framework. Even in the second question, we do not have a high positive result
because the standard deviation rate is 84% while the positive result is 24%. Competent teachers do not
positively influence the student to face the challenges of the 21st Century, because there are many
external and internal factors that hinder their teaching in this regard. Through the data in Table 4 we
understand that most teachers have sufficient knowledge of the KCF, which is understandable because
they have attended the training for the implementation of KCF in school level, but it is worth noting
that a small number of teachers have been declared that they do not have sufficient knowledge,
indicating that additional training is needed in this area. In the question "Competency-based Teaching,
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are they Prepares Students for the Challenges of the 21st Century”, the results show that most teachers
have stated that competency-based teaching, which is the basis of the new curriculum, prepares
students for new challenges but it is worth noting that a small number of teachers disagree with this

opinion.

Question 3: Does the cooperation between teachers facilitate achievement of the results of the
Language and Communication area? Question 4: Do you cooperate with Language and
Communication area teachers during the process of planning?

Table 5. Cooperation between teachers and the process of planning

L L Mean Std. Deviations N
Descriptive Statistics
Cooperation between teachers facilitates
achieving Iear_nm_g outcomes in Languages 337 749 75
and Communication curricular area
Monthly plans are written in cooperation
with other teachers of Languages and 264 1.332 75

Communication curricular area

Correlations

Cooperation between
teachers facilitates
achieving learning
outcomes in Languages
and Communication
curricular area

Bi-monthly plans are
written in cooperation
with other teachers of
Languages and
Communication
curricular area

86

Mean Std. Deviation N
Cooperation between .
teachers facilitates achieving Pearson correlation 1 096
learning outcomes in . .
Languages and Sig. (2-tailed) 413
Communication curricular
area N 75 75
Pearson correlation .096 1
Bi-monthly plans are written
in cooperation with other . ]
teachers of Languages and Sig. (2-tailed) 413
Communication curricular
area
N 75 75

Based on the processed results, the cooperation between the learners and the students does not
facilitate the achievement of results in the field of language and communication because the standard
deviation is 75% while the impact of the cooperation is close to 10%. The reasons may be different,
such as scarce knowledge of the new curriculum, insufficient training, lack of material resources and
use of ICT etc. While the two-year plans are not realized in cooperation with the teachers this is
confirmed by the result obtained because the impact of each other is only 10%. Causes of inadequate
cooperation among teachers can arise from the unequal level of the education of the students, the
competition between them, age, gender etc.

Question 5: How often does School Directorate monitor the implementation of KCF? Question
6:Does the School Directorate supports teachers with the necessary materials that help achieve the
learning outcomes?
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Table 6. Monitors and supports from school directorate

_— - Mean Std. Deviations N
Descriptive Statistics

Schqol prlnglpal monitors the implementation of the 291 1176 75
curriculum in school
School principal supports teachers with additional 2.74

materials that facilitate achieving learning outcomes 1021 4

Correlations

School principal supports
School principal monitors  teachers with additional
the implementation of the  materials that facilitate

curriculum in school achieving learning
outcomes
Mean Std. Deviation N
L . Pearson correlation 1 .546
School principal monitors
the implementation of the . .
curriculum in school Sig. (2-tailed) 000
N 75 74
Pearson correlation .546 1

School principal supports

teachers with additional

materials that facilitate Sig. (2-tailed) .000
achieving learning outcomes

N 74 75

Regarding the result in Table 6, in question 5 and 6, we find that we have a positive result. The
answer to the question: How often does School Directorate monitors the implementation of KCF and
does he supports the teacher with the necessary materials that help achieve the learning outcomes,
resulting in that we have a positive impact of 55% as the result it is low, but compared to other
questions is more positive.

Referring to the above results, we conclude that the continuous monitoring by the school
director is not done ona regular basis. The role of the school principal is to provide leadership and
management in implementing changes in the curriculum. School autonomy demands new skills and
perspectives (BEP, 2013). The school director often with his negligence does not engage enough in
monitoring the teaching staff. Lack of monitoring implies that the teacher does not regularly hold
accounts for their work.

Question 7: Does the correlation between subjects of the area facilitate achieving competencies
for students? Question 8: To what extent do you agree that textbooks are appropriate for competency-
based teaching?

Table 7. Correlation between subjects of the area facilitate achieving students competences

Sum of Squares df Mean Square F Sig.
Between Groups 10.698 4 2.674 51? .001
Within Groups 33.969 70 485
Total 44.667 74

Table 8. Textbooks are appropriate for competency-based teaching

Sum of Squares df Mean Square F Sig.
Between Groups 7.678 4 1.919 363 'Og
Within Groups 33.869 70 484
Total 41.547 74
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Referring to the results in Tables 7 and 8 we can say that we have positive results (credible
significance). Correlations between subjects of the area facilitate achieving competencies for students.
This way of teaching and learning requires new teaching texts. The texts that are currently being used
by the pupils are not at an appropriate level with the requirements of the new curriculum. The cross-
curricular approach cannot be realized without the revision of the textbooks that are designed
according to the old curriculum. The adaptation of textbooks should be done by specialists and with
great care. In these adaptations the procedure of engagement of specialists and teachers should be the
same as the writing of these textbooks in the group: professors, teachers, people who know the local
context of the country, e.g. culture, social level as well as our history. Adaptation is not a translation,
as has happened so far; it is knowledge based on a certain educational, cultural and social background.

5. DISCUSSION

The new curriculum paradigm does not mean to replace the existing curriculum with a new one
but to reshape, modify and remodel it. It is important that this reshuffle is made in accordance with the
educational vision, which was not a casual design but based on the country's vision of development.
Alongside the qualitative results, the collected data have highlighted a number of challenges to the
implementation of the new curricula in compulsory primary education.

The collected data conclude that language and communication teaching is undergoing changes
in line with the requirements arising from the new curriculum, setting the basis for raising quality and
equality in service delivery for all students and linking the education system. The new curriculum
focuses on increasing the role of learning as a key process for a school activity that produces and
discovers knowledge. With the new curriculum, we moved from an emphasis on learning content to
specific outcomes and from the memorization (rote learning) of facts to the demonstration of outcomes
(Spady & Marshall, 1991). According to the KCF, language learning and communication aims to
develop the knowledge, skills, attitudes,and values that democrat societies require. According to the
content of this area, students will be able to use their knowledge and skills creatively in different
situations and new contexts and to use the skills for independent and critical thinking. Opinions gained
from the survey indicate that teachers' interest in KCF knowledge, especially in the area of language
and communication, has been at high level, as though it, they are offered opportunities for exchanging
experiences and different views about educational issues, and the need for changes in the educational
system, which are necessary and also inevitable. In this respect, successful school development is
dependent on the successful development of teachers (Day, 2002). Teachers need to engage more in
the development of language competence because it contributes to the building of positive
relationships through increased communication and the promotion of language understanding. As for
the challenges and difficulties of the teachers during the training, they first became familiar with the
problems and tasks that the KCF puts in order to implement it in schools. For teachers, it is clear that
“an instructional leader provides curriculum direction for the team, inspires and energizes the team,
motivates and mediates educational policy to the team, mentors and supports the team and monitors
their progress” (Mason, 2004). The main difficulties have been in perceiving changes in competences
and the possibility of the cross area and cross-curricular integration in different schools. Other
challenges have been about reducing teaching hours and assessment according to curricular areas.
There was noted a positive spirit of a teacher on cooperating both within the training group, also
within the school, between different curriculum areas, and there was also a great cooperation between
different schools that are piloting the Kosovo Curriculum Framework.

One of the difficulties encountered during the implementation of the KCF in the school are
textbooks that are not suitable for achieving competencies, they should be modified and adapted to
competency-based teaching. The existing literature does not shed light on this relationship between
textbooks and teachers’ actual practice. Lebrun et al. (2002) highlight this gap when they write:
neither textbooks’ classroom use..., their impact on practices, nor the effects of their use on school
learning, are really known... literature is deafening in its silence on classroom methods of the use of
textbooks by elementary-school teachers and, indeed, by high-school teachers. However, textbooks are
not the only source that teachers should use for the implementation of innovative competency-based
teaching. School textbooks are often accompanied by teacher manuals that suggest concrete learning
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plans, different resource interpretations that are found in the book, provide more situations for an
explanation, and they make the authors clearer.

One of the toughest debates, made by teachers and the most remarkable remarks, was the
allocation of the teaching hours per curriculum areas. Bush and Bell (2002) indicate that the traditional
welfare state model of school provision consists of state funding together with state provisioning. In
addition to the Mathematics area, which has an increasing number of teaching hours, all other areas
have expressed their remarks about the small number of hours within the curriculum areas, and as a
result, the allocation of the teaching hours for certain subjects. Reducing the number of hours in
certain areas hampers the achievement of results due to the lack of sufficient time to develop the
planned material.

Based on the analysis during the drafting of the Kosovo Curriculum Framework, some of the
methodologies are foreseen, which help to achieve learning outcomes such as student center teaching,
inclusive education, differentiated teaching and learning, and competence based teaching. Each of
these methodologies helps to achieve learning outcomes. As far as they depend on how the teacher
provides techniques and strategies, which one is most suitable or brings better results in achieving
these results in certain subjects or curricular areas. The use of modern teaching methodologies
depends on professional preparation and dedication of teachers and the auxiliary material they have
available. The findings also prove that in schools where there is a lack of technological equipment and
ICT cabinets, projects can also be made with portfolio, flip-chart presentations and so on. Work
through projects, multiple types of research, presentations in a variety of application programs
enhances teaching. Knowledge acquired by ICT makes it possible for students to come to school with
new ideas, judgments, opinions and questions that the teacher should consider as part of the
curriculum in its entirety. Regarding teachers' planning and implementation of formative assessment,
research results are not at the desired level, however, it is clear for teachers that the new curriculum is
concentrated on improving the achievement of learning and contributes to the promotion of student’s
activities for more structured research tasks.

The new curriculum which is bringing changes in elementary schools is directed at the process,
not only on learning results. According to Bertels (2003), change can be described as the process of
analyzing the past to elicit present actions required in the future. The focus of change is to introduce
an innovation that produces something better, hence the implementation of the new curriculum. The
current difficulties in the language and communication area increasingly reinforce the conviction that
this new culture of learning and thinking develops competencies and motivates them to learn
throughout their lives.

6. CONCLUSIONS AND RECOMMENDATIONS

Based on the results obtained from the research, we conclude that a significant proportion of
pilot school teachers have sufficient knowledge about the implementation of the new curriculum.
However they see it necessary to implement it and think that textbooks should be modified and
adapted to competency-based teaching. The new Kosovo curriculum requires peer-to-peer cooperation
at the Council of Classes and Professional Activities, continuing with the exchange of ideas and
experiences in developing bi-monthly plans, weekly and daily plans. The cooperation between
teachers is challenging, especially during the planning of the lessons, which would facilitate the
achievement of results in the languages and communication curriculum area. It is also noted in the link
between subjects within the area, the selection of common themes, sharing time allocation, drafting
bimonthly plans, selecting the intended outcomes etc. Another difficulty presented in pilot schools is
the lack of technological equipment and the supply with teaching and learning materials, which makes
it difficult to achieve results in this area. The use of modern teaching methods as well as of formative
assessment techniques facilitates and enables the achievement of learning outcomes of the curriculum
area, by this the teachers have expressed that they use these techniques and methods during the
teaching process. From the data analysis, it is also noticed that the directors do not do regular
monitoring and therefore there is no teacher accountability for the results achieved. Based on the
above-mentioned results, the following recommendations have derived:

o Improve teacher cooperation as it is one of the key links that facilitate achievement of learning
outcomes of the Language and Communication curriculum area.
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e Schools should be equipped with ICT equipment such as computers and projectors, because
using this technology opens up new horizons of knowledge, facilitates achievement of area
learning outcome, and makes learning more attractive.

¢ The school management should carry out regular monitoring of the teaching staff during the
implementation of the KCF at school and provide assistance if needed.

¢ MEST should organize additional training for in-service teachers who have not received

trainingin implementing the KCF.

In the end we can say that during the implementation of the new curriculum the overcoming of
many challenges such as the development of adequate texts books, the provision of technological
equipment, learning plans based on learning outcomes, etc., will encourage the learner to build
knowledge, skills, values and attitudes necessary for life in a society of knowledge. The new
curriculum strengthens the role of students as active builders of new knowledge and core
competencies, gradually increases the number of professional teachers and increases responsibility,
accountability and transparency of education toward families and communities.
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Arastirma Makalesi

Etkinlik Temelli Web Materyalinin 6. Sinif “Viicudumuzda Sistemler”
Unitesindeki Kavram Yanilgilarinin Giderilmesine Etkisi **

Murat CETINKAYA ?(®) Erol TAS?®

Oz

Caligmamizin amaci, alternatif 6lgme degerlendirme tekniklerinden olugan web destekli bir materyal gelistirip
uygulayarak “Viicudumuzda Sistemler” iinitesindeki kavram yanilgilarinin giderilmesine yonelik etkisini arastirmaktir.
Calismanin 6rneklemini, 3 farkli ortaokulda altinci sinifa devam etmekte olan 76 kiz, 84 erkek olmak iizere toplam 160
ogrenci olusturmaktadir. Calismada, deneysel arastirma yontemlerinden yar1 deneysel arastirma deseni kullanilmustir.
Her bir okuldaki iki subeden biri yansiz atama ile deney ve kontrol grubu olarak atanmustir. Gruplara, calismanin
Oncesinde ve sonrasinda on test / son test seklinde giivenirlik katsayis1 (KR-20) ,683 olan ii¢ asamali kavram bagar1
testi uygulanmustir. Elde edilen verilerin analizinde, betimsel analiz teknigi kullanilmustir. On test verilerinden tespit
edilen kavram yanilgilarinin, hem kontrol gruplarinda hem de deney gruplarinda benzer oranlarda goriildiigii
anlasilmaktadir. Buna karsin, son test verileri incelendiginde deney gruplarinda &grencilerinin kavram yanilgilarinin
azaldig1, kontrol gruplarinda kavram yanilgisinin azalmasinin ¢ok diisiik diizeyde kaldig: hatta kimi sorularda daha da
arttig1 goriilmektedir. Buradan, etkinlik temelli web materyalinin kavram yanilgilarinin azaltilmasinda etkili oldugu
sonucuna varilabilir. Aragtirmacilara, fen bilimleri dersinin diger iinitelerine yonelik de kavram yanilgilarinin tespit i¢in
iki ya da li¢ agamali testler ve web materyali kullanmalar1 6nerilmektedir.

Keywords: kavram yanilgisi, ti¢ asamali test, web destekli 6gretim, fen 6gretimi

Research Article

The Effect of Activity Based Web Material on Eliminating the
Misconceptions in 6" Grade “Systems in Our Body” Unit

Abstract

The purpose of our study is to develop and use a web assisted material consisting of alternative assessment and
evaluation techniques and to examine its effect on eliminating misconceptions in “Systems in our body” unit. The
sample of the study consisted of a total of 160, 76 female and 84 male, students attending 6th grade in 3 different
secondary schools. Quasi-experimental research method was used in the study. One of the two classes in each school
was assigned as experimental group through random assignment and the other was assigned as the control group. The
groups were given a three-staged concept achievement test with a reliability coefficient (KR-20) of 0,683 before and
after the study as pretest and posttest. In the analysis of the data, a descriptive analysis technique was used. Pretest data
showed that the misconceptions found were seen in similar rates in both control and experimental groups. On the
contrary, when the post test data were analyzed, it was found that while the misconceptions of the students in the
experimental groups had decreased, the decrease in the control groups was very low and in some questions,
misconceptions had even increased. From this result, it can be concluded that activity based assessment and evaluation
tool is effective in decreasing misconceptions. Researchers are advised to use two or three staged tests to find out
misconceptions in other units of the science lesson.

Keywords: misconceptions, three-tier test, web-based teaching, science teaching
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1. GIRIS

Fen egitiminde, 6grencilere kazandirilacak kavramlarin bilimsel olarak kabul edilebilir diizeyde
olmas1, sonraki dgrenmeleri de etkileyecegi icin dnem tagimaktadir. Ogretim ortamina, &n bilgileri ile
gelen ogrencilerin sahip olduklar1 kavram yanilgilarindan dolay1 kazandirilmasi planlanan kavramlarin
Ogretiminde istenilen diizeye ulasilamamaktadir. Bunun yaninda, ders esnasinda kullanilan yontem,
dil, materyaller, kitaplar ve hatta 6gretmenin kendisi 6grencilerde kavram yanilgilarinin olugsmasia
neden olmaktadir (Alkhawaldeh, 2007; Aykutlu & Sen, 2012; Yesilyurt & Giil, 2012; Ozgiir, 2013;
Ozdemir & Dindar, 2013; Ecevit & Simsek, 2017).

Ogrencilerin mevcut kavram yanilgilar, yeni konular1 &grenmelerini zorlastirmaktadir. Fen
bilimleri derslerinde, Ggrencilerin mevcut kavram yanilgilarinin  belirlenmesi ve bu kavram
yanilgilarinin  giderilmesine yonelik stratejiler belirlenmesi gerekmektedir. Ogrencilerin, konulara
iligkin kavram yanilgilar1 dikkate alinarak hazirlanmis Fen ve Teknoloji 6gretim programinda, kavram
yanilgilarimt gidermeye yonelik kavramsal degisim stratejilerine dayali ornek etkinliklere yer
verilmesi, 6gretmenlere yol gosterici olacaktir (Aydin & Balim, 2007). Web destekli etkinliklerin, bu
tiir uygulamalarla desteklenerek ortaokul fen egitimi miifredatiyla biitlinlestirilmesi, 6grencilerin
O0grenme becerilerinin gelismesine Onemli katkilar saglayacaktir (Barak & Dori, 2011). Etkilesimli
bilgisayar programlari ve gorsel materyal destekli fen egitimi ile kavram yanilgilarinin giderilmesinde
geleneksel Ogretime gore daha etkili sonuglar elde edilmektedir (Aydin & Balim, 2009; Kolcak,
Mogol & Unsal, 2014). Etkilesimli web destekli fen egitiminin tasarlanmasi ve uygulanmasi
asamasinda alternatif 6lgme degerlendirme tekniklerine yer verilmesi materyalin etki degerini
arttiracaktir. Ozellikle, sinif ortaminda soyut ve anlagilmasi zor fen kavramlarmin etkili 6gretimi ve
Ogrencilerin sahip olduklar1 kavram yanilgilarinin azaltilmasi ya da giderilmesi i¢in yapilandirilmis
grid, tanilayict dallanmis aga¢ ve kavram haritalar1 gibi c¢esitli alternatif 6lgme arag, yontem ve
tekniklerinin web destekli olarak tasarlanmasi 6grenciler i¢in 6nemli bir avantaj saglayacaktir.

Yapilandirmaci yaklasima gore 6lgme, hem dgrencinin 6grenmesine katkida bulunmali hem de
Ogretmenin 6grencinin mevcut diisiince ve bilgisi hakkinda fikir sahibi olmasini saglamalidir (Cakici,
2008). Yapilandirilmis bir derste 6lgme siireklidir; 6grenme sirasinda hem 6gretmen hem de dgrenciler
tarafindan ders boyunca 6l¢meler yapilir. Yapilandirilmis dersler yilizeysel anlama i¢in degil; anlanu
derinlemesine 6grenmek i¢in planl bir sekilde tasarlanir. Dogru-yanlis sorulari ve ¢oktan se¢meli
siavlar, dgrencinin sonraki adimlart ve sonraki cevaplan ile ilgilidir ve 6grenmeyi degerlendirmek
i¢in kimi zaman uygun olmayabilir. Ogretim ve 6grenme sirasinda gergeklesen bu tip 6zgiin bir
degerlendirme, egitimsel kararlar1 yonlendirir. Ozgiin degerlendirme zordur, ¢iinkii dgretmenlerin
Ogrencilerin geri bildirimleri almalarimi ve ihtiya¢ oldugunda anlatimi degistirmek icin etkinlikleri
yeniden tasarlamay1 gerekli kilar (Schunk, 2009). Bu durum, degerlendirmenin siirecin en sonunda
gerceklestirilmesi yerine tiim siireci kapsayacak sekilde ele alinmasini gerektirir. Ogrenme siirecinin
en basindan 6grenme iirliiniiniin ortaya koyulacagi en sonuna kadar siirecin degerlendirilmesinde,
klasik 6l¢me degerlendirme araglarinin yerine alternatif 6lgme degerlendirme araglarinin kullanilmasi
gerekmektedir. Alternatif 6lgme degerlendirme tekniklerinin 6lgme ozelliginin yani sira Ogretme
ozelliginin de bulunmasi sebebiyle kavram ogretimi ve kavram yanilgilarinin giderilmesinde
kullanilmasinin fayda saglayacagi diisiiniilmektedir. Bu yonde, ozellikle web destekli olarak
gelistirilecek bir materyalin etkili bir planlama ile kavram yanilgilarinin giderilmesinde kullanilmasi
6nemli bir sorunu ¢6zmede yardimci olabilir.

Alternatif 6lgme degerlendirmenin fen egitimine etkilerinin arastirildigl ¢aligmalarda, web
destekli 6lgme degerlendirme ¢alismalarinin nispeten daha az yer aldigi gériilmektedir. Web destekli
ogrenme (WDOQ) arastirmalarinda, 6lgme ile ilgili karsilasilan zorluklar oldugu arastirmacilar
tarafindan rapor edilmistir (Nasri ve dig., 2010; Ozsevge¢ & Karamustafaoglu, 2010; Oren, Ormanci
& Evrekli, 2011; Kaya, Balay & Gégen, 2012). Ogrencilerin 6grenme diizeyini 6lgmek igin, WDO’de
yeni tekniklerin gelistirilmesi iizerine ¢aligmalarin yapilmasi Onerilmektedir (Gaytan & McEwen,
2007). Ayrica; egitim kurumlarinin fiziki yetersizlikleri, ders saatleri, miifredatta deneylere ayrilan
zamanin sinirli olmasi gibi olumsuzluklarin giderilmesine yonelik sanal etkinlikler olusturulmasi
onerilmektedir (Kunduz & Secken, 2013). Bu tiir etkinlikler, 6gretim esnasinda ortaya ¢ikan olumsuz
etkenleri en aza indirmede yardimeci olacaktir.
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Ogrencilerin kavram yanilgilarinin belirlenmesinde, coktan se¢meli 6lgme-degerlendirme
araclart siklikla kullanilmaktadir. Coktan se¢meli testler, dgrencilerin diisiincelerini ortaya koyma
yeteneklerini dlgmede yeterli olmamakla birlikte 6grencilerin vermis olduklar1 cevabin arkasinda
yatan nedeni tespit etmede herhangi bir fikir vermezler (Tan, 2011; Bozdag, 2017). Ogrencide kavram
yanilgist vardir diyebilmek igin Ogrencinin vermis oldugu cevabindan emin olmasi ve bunu
aciklayabilmesi gerekmektedir (Aykutlu & Sen, 2012). Arastirmamizin, kavram yanilgilarinin tespit
edilmesi ile ilgili énemli 6zelligi, nitel ve nicel farkli 6lgme araglarindan elde edilen bulgularin
sonuclarinin karsilagtirilmasidir. Kavram yanilgilarinin, {i¢ asamali testler kullanilarak tespit edilmesi
ve nitel verilerin sonuglari ile karsilastirilmasi bu ¢alismanin gii¢lii yonlerinden biridir. Bu ¢alismadan
elde edilecek sonuglarla, fen egitimine ve Olgme-degerlendirme araglarinin  kullanimi ve
gelistirilmesine katkida bulunulacag: diisiiniilmektedir.

Kavram yanilgilarinin  siklikla goriildiigti fen bilimleri dersi {initelerinden bir tanesi
“viicudumuzda sistemler” iinitesidir (Aydin & Balim, 2009; Yesilyurt & Giil, 2012). Fen bilimleri
dersi 6gretim programinin, “Canlilar ve Hayat” 6grenme alani igerisinde yer alan “Viicudumuzda
Sistemler” {initesi, sarmal programlama yaklasimi temel alinarak hazirlanmistir. 4. ve 5. siniflarda
“Viicudumuzun Bilmecesini Cozelim” {initesi ile baslayan siireg, 6. ve 7. siniflarda “Viicudumuzdaki
Sistemler” iinitesi ile devam etmektedir. 8. smifta ise “Insanda Ureme, Biiyiime ve Geligme” iinitesi
ile sonlanmaktadir. Daha oOnce Ogrenilmis olan konunun tekrar edilmesinden ve konunun
hatirlatilmasindan ziyade kapsaminin genisletildigi bir yaklasim izlenmektedir. Viicudumuzda
sistemler {initesi fen bilimleri dersi konular1 arasinda 6nemli bir yere sahiptir. Ogretme ve dlgme
niteligine sahip, web destekli etkinliklerin 6. sinif “viicudumuzda sistemler” iinitesinde kullanildig1 bu
calismanin, 6grencilerin kazanim diizeyinde basarilarinin arttirilmasina yonelik katki saglayacag:
diistintilmektedir.

Fen bilimleri dersi konularinin dgretiminde, bilgisayar ve teknolojinin kullanimi hizla artan bir
oneme sahiptir. Bu durum, teknolojinin etkin bir sekilde kullanildigi 6gretim ortamlarinin
tasarlanmasini zorunlu kilmaktadir. Ogretim ortamlar: tasarlanirken, dgrencilerin bakis agilarinin
tespit edilmesi ve olaylara farkli acidan bakmalarimi saglayacak ilgi ¢ekici etkinliklerin planlamasi
yapilmalidir (Schunk, 2009). Bu ¢alismanin amaci; ortaokul 6. sinif fen bilimleri dersi “Viicudumuzda
Sistemler” iinitesine yonelik kavram yanilgilarini tespit etmek ve etkinlik temelli bir web materyali
tasarlayarak 6grencilerin kavram yanilgilar ve iizerindeki etkisini arastirmaktir.

2. YONTEM

2.1. Calisma Grubu

Uc ayn ortaokulda vyiiriitiilen ¢alisma, 76 kiz 84 erkek olmak iizere toplam 160 ortaokul altinc
sinif 0grencisi ile gergeklestirilmistir. Etkinlik temelli web materyalinin, viicudumuzda sistemler
tinitesindeki kavram yanilgilarinin giderilmesine yonelik etkilerini tespit edebilmek i¢in Samsun ilinde
farkl1 bolgelerdeki 3 ayri okul kullanilmustir (Sekil 1).
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Sekil 1. Calismaya katilan 6grenci sayilari.
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2.2. Calisma Modeli

Bu ¢alismada, 6n test son test yar1 deneysel desen kullanilmustir. Her okulda, 6. sinif olan 2
farkli sube belirlenmis ve rastgele olarak deney ve kontrol grubu olarak atanmiglardir. Deney ve
kontrol grubu 6grencilerinin derslerini, kendi okullarindaki ayni fen bilgisi 6gretmenleri yiiriitmistir.
Ucg 6gretmenin de mesleki tecriibesi 10 ile 15 yil arasindadir. Deney grubu &grencilerine, etkinlik
temelli web materyali iinite boyunca smif i¢i ve sinif dist bireysel ¢alismalarinda kullandirilmistir.
Web materyalinde kullanilan etkinlikler, {inite kazanimlarimi kapsayacak sekilde diizenlenmistir.
Kontrol grubunda ise, normal miifredat planina goére ders islenmis ve materyal bu grupta
kullaniimamustir.

2.3. Verilerin Analizi

Aragtirma kapsaminda, Cetinkaya ve Tas (2016) tarafindan gelistirilen kavram basar1 testi
kullanilmistir. Gilivenirligi sadece birinci asama sorularinin analizinde (KR-20) .774 iken ilk iki agama
sorulari ile birlikte degerlendirildiginde .683 olarak bulunmustur. Kavram basar testi, okullardaki tiim
gruplara arastirmanin ncesinde ve sonrasinda uygulanmistir. Ug asamali testin analizinde, betimsel
analiz kullanilmig ve Ogrencilerin her bir asama icin vermis olduklart cevaplar Tablo 1’de
kategorilendirilmis ve buna gore degerlendirilmistir.

Tablo 1.Tiim yamitlar i¢in olasiliklar*

Birinci Asama ikinci Asama Uciincii Asama Kategoriler

Dogru Dogru Emin Bilimsel Bilgi

Dogru Yanlis Emin Kavram Yanilgist

Yanlis Dogru Emin Kavram Yanilgist

Yanlis Yanlis Emin Kavram Yanilgisi

Dogru Dogru Emin Degil Tahmin Etme, Giiven Eksikligi
Dogru Yanlis Emin Degil Bilgi Eksikligi

Yanlis Dogru Emin Degil Bilgi Eksikligi

Yanlis Yanlis Emin Degil Bilgi Eksikligi

“Arslan, Cigdemoglu, ve Moseley (2012) calismasindan alinmistir.

Ogrencilerin kavram yanilgisa sahip olduklarimin sdylenebilmesi icin, birinci asamada
“dogru”, ikinci asamada ‘“yanlis” cevap vermeleri ve Tlg¢iincii asamada da “emin” olduklarim
belirtmeleri gerekmektedir. Bu sonug, birinci asamaya “yanlis”, ikinci asamaya “dogru” ve iiglincii
asamaya da “emin” olduklarimi belirttikleri durum igin de aymidir. Ayrica, 6grenci ilk iki agsamaya
“yanlis” cevap verdigi halde {i¢iincii asamada “emin” oldugunu belirtiyorsa da bir kavram yanilgisina
sahip oldugu soylenebilir. Bu ihtimallerin haricinde olusan durumlarda 6grencinin, diger kategorilere
(“bilimsel bilgi”, “tahmin etme, giiven eksikligi”, “bilgi eksikligi”) bakilarak verdigi cevabin
derinlemesine analizi gerceklestirilebilir.

2.4. Etkinlik Temelli Web Materyalinin Tasarlanmasi

Web materyalinin tasarlanmasinda Adobe Flash CS6 programi, web ortaminda dgrencilere
sunulmasi i¢in ise Adobe Dreamweaver CS6 programi kullanilmistir. “Viicudumuzda Sistemler”
iinitesine ait tlim kazanimlar, yenilenmis bloom taksonomisine gore diizenlenerek her bir kazanim igin
iicer adet soru hazirlanmistir. Sorular, 6nerme seklinde ifadelere doniistiiriilmiistiir. Ogrencinin
karsisina gelen Onermeye “katiliyorum” ya da “katilmiyorum” seklinde cevap vermesi
beklenmektedir. Onermelerin hazirlanmas1 asamasinda, literatiir taranarak konu ile ilgili kavram
yanilgilari tespit edilmis ve bu 6nermeler igerisinde kullanilmistir. Ayrica, fen bilimleri dersi ile ilgili
dergiler taranarak soru yapilar1 incelenmis ve ¢alismada kullanilmak iizere 6nermeler gelistirilmistir.
Hazirlanan 6nermeler, farkli iki alan uzmani tarafindan incelenmis ve baz1 diizenlemeler yapilarak
calismada kullanilacak son halini almistir. Materyalin genel olarak tasarlanma plan1 Sekil 2’de
goriilmektedir.
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Kazanim 1
Soru 1. Soru 1.1. Soru 1.2.
Yanh Yanh Yanh inligi
4 é & Etkinligi yap ve
S % 3 kazanim 2’ye git
Dogru Dogru Dogru
‘ Kazam,ﬁw 2'ye Kazanlfh 2'ye
. git! git!
Kazanim 2
Soru 2. Soru 2.1. Soru 2.2.
Yanlli' Yanhi' Yanlli Etkinligi yap ve
i . . kazanim 3’e git
Dogru Dogru Dogru )
& Kazang}n 3'e Kazanfm 3'e
git! git!

Sekil 2. Materyalin kullanim plam (Cetinkaya ve Tas, 2016).
Her bir kazanim i¢in hazirlanan O6nermelerde, 6grencilerin yanlis cevap vermesi durumunda

aym soru farkli bir bicimde tekrar sorulmaktadir. Ogrencinin dogru cevap vermesi durumunda bir
sonraki kazanima ait 6nerme ile devam edilmektedir (Sekil 3).

SORU-12_2

Blylik Kan Dolagiminda kan sirasiyla,
kalbin sag karincigi-akciger atardamari-akciger-kalbin sol
kulakgigr yollarini izler

Sekil 3. Kazamima ait 6nerme 6rnegi.
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Yanlig cevap vermesi durumunda ise, 6grenci etkilesimli olarak hazirlanan etkinligi yapmaya
zorunlu olarak yonlendirilmektedir. Bu etkinligi basar1 ile tamamlamasi durumunda, 6grenci bir
sonraki kazanim icin yeni Onermelerle kaldigi yerden devam edebilecektir. Etkinliklerin
tasarlanmasinda, fen bilimleri ders kitabinda yer alan etkinliklere benzer ya da alternatif etkinlikler
kullanilmistir. Etkinlikler, 6grencilerin etkilesimli olarak kullanabilecekleri sekilde tasarlanmustir.
Tasarlanan materyal, 6grencinin tercihlerine goére tepkiler vermektedir. Asagida, 6rnek bir etkinlik
goriilmektedir (Sekil 4).

Kiigiik Tur'da gergeklesen olaylar "Kiigiik Kan Dolagimi"ni, Bilyiik tur "Biiyiik Kan dolagimi"ni temsil etmektedir.

I Kalkig

| Gidis

I Diniis

I Son Durak

Sekil 4. Biiyiik-kiiciik kan dolasimi etkinligi.

Bu etkinlikte, biiyliik ve kiiciik kan dolasimina ait ifadeler alt tarafta karisik olarak yer
almaktadir. Ogrencinin bu ifadeleri dogru yere siiriikleyerek birakmasi istenmektedir. Ogrencinin
dogru yerlestirme yapamamasi durumunda, ekranda “yanlis yerlestirme yaptiniz” ifadesiyle beraber
stiriiklenen ifade tekrar alt taraftaki yerine donmektedir. Bu sekilde, tiim ifadelerin dogru yerlerine
yerlestirilmesi beklenmektedir. Ogrenci, tamamim dogru olarak yerlestirdiginde ise, ekranda
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“tebrikler, etkinligi tamamladiniz, liitfen 6nermeleri cevaplamaya devam ediniz” seklinde uyar1 mesaji
goriinmekle beraber siradaki kazanima ait Onermelere devam etmesi igin program tarafindan
yonlendirme yapilmaktadir. Tim kazanimlara ait 6nermeler tamamlandiginda ekranda, sonug¢ raporu

goriinmektedir (Sekil 5).

Moz TEST BITTI!!

Liitfen yandaki formdaki gonderen kismina
Soyadiniz adinizi soyadinizi yazin ve okulunuzun ismini segin, daha sonra
gonder butonuna basiniz.

Sekil 5. Sonu¢ raporunun 6grenci ve 6gretmene gonderilmesi.

Bu raporda, dgrencinin basar1 puani ve yaptigi etkinliklerin listesi goriilmektedir. Boylelikle
Ogrenci, iiniteye ait son degerlendirmesini ve nerelerde etkinlik yapmak zorunda kaldigim
gorebilmektedir. Bu rapor, ayrica 6gretmene mail olarak iletilmekte ve 6grencinin bireysel ¢aligmasi
Ogretmen tarafindan da degerlendirilebilmektedir.

3. BULGULAR

3.1. A Ortaokuluna Ait U¢ Asamalh Kavram Basar1 Testi Analizine Iliskin
Bulgular

A ortaokulu kontrol grubu &grencilerinin, son test olarak uygulama sonrasinda yapilan ii¢
asamal1 testin her bir agamasinda vermis olduklari dogru cevaplarinin yiizde degerleri tablo 2’de

sunulmustur.

Tablo 2. A ortaokulu kontrol grubu égrencilerinin asamalara gore dogru cevaplarinin yiizde degerleri
(son test)

100 [~
80
60 [
a0 f
20

Dogru Cevap Sayisi
Yiizde Degerleri

® T's1 [ s2 [ 53 [sa[ss |56 s7 s8] s0] s13 | s14 | s15 | si6 | si7 |
W1 Asama| 64 89 43 61 2o 79 75 43 64 21 68 79 71 86 79 86 64
W2 Asama 54 75 7 45 71 21 25 21 25 14 50 64 50 7 21 46 54
3. Asama 39 50 7 21 39 i3 25 14 7 11 25 I 14 18 I 4 I 21 I 36 I 11 |

Soru numarasi 3, 8 ve 10 olan sorular i¢in 6grencilerin ilk asamada %50’nin altinda bir basari
gosterdikleri goriilmektedir. Ikinci asamada; soru numarasi 3, 4, 6, 7, 8, 9, 10, 14, 15 ve 16 olan
sorular i¢in bagar1 orant %50 nin altinda kaldigi, {i¢iincii agsamada ise 2. soru haricinde tiim sorularda
basart oranmnin %50’nin altinda oldugu goriilmektedir. A ortaokulu kontrol grubu o6grencilerinin
kavramsal basarilarinin 6n test ve son test sonuglarina iliskin bulgular1 asagidadir (Tablo 3).

Tablo 3. A ortaokulu kontrol grubu 6grencilerinin on test, son test sonuclarimin Kkategorilere gore
yiizdeleri

S1 S2 S3 S4 S5 S6 0 S7 S8 S99  S10
Ontest 32 39 0 21 50 14 11 14 21 21
Sontest 39 57 7 21 39 18 25 14 7 11
Ontest 43 43 50 39 21 25 25 29 21 36

Bilimsel Bilgi

Kavram Yanilgisi

Internaiional e-Journal of Educational Studies (IEJES) 2018 Volume 2 Issue 4 92-113

97



Murat CETINKAYA & Erol TAS

S1 S2 S3 S4 S5 S6 0 S7 S8 S9 S10

Sontest 21 7 29 36 14 50 43 32 36 46

Tahmin Etme, Ontest 11 7 0 7 11 0 0 4 14 11

Giiven Eksikligi  Sontest 7 18 0 14 25 4 0 7 18 4
Ontest 14 11 50 32 18 61 64 54 43 32

Bilgi Eksikligh o) et 32 18 64 20 21 20 32 46 39 39
S11_S12 S13 Si4 SI5 Si6 S17 _ Ortalama (%)
Bilimsel Bilgi On test 43 43 0 4 7 43 21 23
Sontest 25 43 36 4 21 36 11 24
Kavram Yamlgss O 4 25 54 54 25 2L 36 32
Sontest 14 11 11 50 29 14 18 27
Tahmin Etme, On test 11 4 0 4 7 11 7 6
Giiven Eksiklizi  Sontest 25 14 14 4 0 11 43 12
Bilgi Eksikig  On'et 43 28 46 39 61 25 3 39
Sontest 36 32 39 43 50 39 36 37

Kontrol grubu o&grencilerinin; “bilimsel bilgi” diizeylerini %23’den %24’e yiikselttikleri,
“kavram yanilgilarin1” %32’den %27’ye azalttiklari, “tahmin etme giiven eksikligi” durumlarim
%6’dan %12’ye yiikselttikleri ve “bilgi eksikliklerini” %39’dan %37 ye diistirdiikleri goriilmektedir.
“Tahmin etme giiven eksikligi” kategorisi haricinde tiim kategorilerde pozitif yonde az da olsa
ilerleme oldugu tespit edilmistir. Kontrol grubu 6grencilerinin 6n test-son test kavram yanilgilarinin
yiizdeleri Sekil 6°da karsilastirmali olarak sunulmustur.

gz . ¢ OnTest —@—=SonTest

° 11 N\ /}:\:\./Ir’;\ ; 7\\ 1
VY 4
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Ug asamali testin soru maddeleri

Kavram yanilgisi yiizdesi

Sekil 6. A ortaokulu kontrol grubu 6n test-son test kavram yanilgilar: yiizdeleri

Sekil 6°da, kontrol grubu oOgrencilerinin 6n test-son test kavram yanilgisi sonuglari
karsilastirldiginda kavram yanilgilarinin giderilmesinde etkili olunamadig1 goriilmektedir. %40 ve
iizerinde son test verilerinde devam eden kavram yanilgilar ile ilgili 6, 7, 10 ve 14 numaralar1 sorular
secenekler diizeyinde incelenmistir (Tablo 4, 5, 6, 7). A Ortaokulu kontrol grubu 6grencilerin 6.
sorunun tiim asamalarinda verdikleri cevaplarin yiizde oranlar1 asagida goriilmektedir (Tablo 4).

Tablo 4. A ortaokulu kontrol grubu égrencilerin 6. soruya verdikleri cevaplarin yiizde oranlar: (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 11 71 4 7 7 100
II. Asama 43 21 11 7 18" 100
I11. Asama Emin 64 Emin Degil 32

*Dogru cevap ve **dogru gerekce

Kontrol grubu dgrencilerinin, “kalbin yapisi ve gorevini agiklar” kazanimina ait birinci agama
sorusuna %71 oraninda dogru cevap verdikleri fakat buna karsin ikinci agsamada %18 oraninda dogru
cevap verdikleri sorulara ait segeneklerden anlasilmaktadir. %43 oraninda, “kalbin sag tarafinda temiz,
sol tarafinda kirli kan bulunur” segenegini isaretledikleri goriilmektedir. A Ortaokulu kontrol grubu
Ogrencilerin 7. sorunun tlim asamalarinda verdikleri cevaplarin yiizde oranlar asagida goriilmektedir
(Tablo 5).
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Tablo 5. A ortaokulu kontrol grubu 6grencilerin 7. soruya verdikleri cevaplarin yiizde oranlar: (Son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 18 7 68 7 - 100
II. Asama 43 14 29" 4 11 100
I11. Asama Emin 68 Emin Degil 11

*Dogru cevap ve **dogru gerekge

Tablo 5 incelendiginde, kontrol grubu 6grencilerinin “kan damarlarinin gesitleri ve gorevlerini
belirtir” kazanimina ait birinci asama sorusuna %68 oraninda, ikinci asama sorusuna ise %29 oraninda
dogru cevap verdikleri sorulara ait segeneklerden anlasilmaktadir. Bunun yaninda, %43 oraninda
tercih ettikleri A seceneginde, “kalpten temiz kani hiicrelere tasiyan damarlarin toplardamarlar, kirli
kani kalbe getiren damarlarin atar damar olmasi” ifadesinin yer aldigi goriilmektedir. A Ortaokulu
kontrol grubu 6grencilerin 10. sorunun tiim asamalarinda verdikleri cevaplarin yilizde oranlar1 asagida
goriilmektedir (Tablo 6).

Tablo 6. A ortaokulu kontrol grubu 6grencilerin 10. soruya verdikleri cevaplarin yiizde oranlar1 (son
test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 14 7 21 57 100
II. Asama 25" 43 4 4 25 100
I11. Asama Emin 57 Emin Degil 14

*Dogru cevap ve **dogru gerekge

Kontrol grubu 6grencileri, “insanlarda farkli kan gruplar1 oldugunu belirtir, kan bagiginin insan
viicudu ve toplum agisindan Onemini fark ederek yakin cevresini kan bagigsinda bulunmaya
yonlendirir.” kazanimlari i¢in hazirlanmis olan sorunun birinci agamasinda %21 oraninda, ikinci
asamasinda %25 oraninda dogru cevap vermislerdir. %43 oraninda tercih ettikleri B se¢eneginde ise,
“kan bagisin1 sadece 30 yas ve iizerinde olanlar yapabilir” ifadesi yer almaktadir. Ogrencilerin bu
yanlis ifadeyi ¢ogunlukla tercih ettikleri goriilmektedir. A Ortaokulu kontrol grubu 6grencilerin 14.
sorunun tiim asamalarinda verdikleri cevaplarin yiizde oranlar1 asagida goriilmektedir (Tablo 7).

Tablo 7. A ortaokulu kontrol grubu 6grencilerin 14. soruya verdikleri cevaplarin yiizde oranlar1 (son
test).

A (%) B (%) C (%) D (%) Diger (%) __ Toplam (%)
I. Asama 7 57 7 29" 100
II. Asama 14 18 7" 46 14 100
I11. Asama Emin 61 Emin Degil 25

*Dogru cevap ve **dogru gerekge

Kontrol grubu &grencileri 14. soruya ait olan, “solunum sistemini olusturan yapi ve organlari;
model, levha, sema iizerinde gostererek gorevlerini agiklar.” kazanimina yonelik sorunun birinci
asamasinda %29 oraninda dogru cevap verirken, ikinci asamasinda %7 oraninda dogru cevap
verebildikleri sorulara ait seceneklerden anlasilmaktadir. %46 oraninda yanlis gerekce sunduklart D
seceneginde yer alan, “diyafram istegimiz disinda c¢alisan bir kas oldugundan ¢izgili kas yapisindadir.”
ifadesinin tercih ettikleri goriilmektedir.

A ortaokulu deney grubu 6grencilerinin, son test olarak uygulama sonrasinda yapilan ii¢ asamali
testin her bir agamasinda vermis olduklar1 dogru cevaplarinin yiizde degerleri Tablo 8’de sunulmustur.
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Tablo 8. A ortaokulu deney grubu d6grencilerinin agamalara gore dogru cevaplarinin yiizde degerleri (son

test)

g_ 100 |

s a0

2.8 60

o]

s o 40

",'?‘: 20

- -1 D d
ar 510 | S11 | S12 | 513 | 514 | §15 | 516 | 517
i Asama| 100 | 100 | 82 | 79 | 96 | 95 | 71 | 82 | 75 |71 64 68 64 79 71 79 71
m2Asama | S50 | 68 | 50 | 57 | 46 | 32 | 43 | 50 | 50 |54 36 39 46 54 46 36 57
GAsama | 46 | 64 | 29 | 36 | 39 | 25 | 36 | 39 | 43 |36 18 32 3z 29 32 29 39

Tablo 8’de, A ortaokulu deney grubu 6grencilerinin kavram basar1 testinin her bir agamasi igin
vermis olduklar1 dogru cevaplarin yiizde degerleri goriilmektedir. Tiim sorular i¢in 6grencilerin ilk
asamada %50 nin {izerinde bir basar1 gosterdikleri goriilmektedir. Ikinci asamada; soru numarasi 5, 6,
7, 11, 12, 13, 15 ve 16 olan sorular i¢in basar1 orani %50 nin altinda kaldigi, ti¢iincii asamada ise 2.
soru haricinde tim sorularda basari oraninin %50’nin altinda oldugu goriilmektedir. A ortaokulu
deney grubu Ogrencilerinin kavramsal basarilarmin 6n test ve son test sonuglarina iligkin bulgular
asagidadir (Tablo 9).

Tablo 9. A ortaokulu deney grubu 6@rencilerinin 6n test, son test sonuglarinin kategorilere gore yiizdeleri

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Bilimsel Bilgi Ontest 29 43 7 32 50 18 29 18 11 18
Son test 46 64 18 43 54 46 50 46 50 39
Kavram Yanilgist Ontest 43 32 46 36 18 21 18 39 36 36
Son test 36 21 46 25 21 18 11 21 18 18
Tahmin Etme, On test 7 11 4 4 14 14 4 7 14 21
Giiven Eksikligi Sontest 7 7 4 7 7 7 11 4 4 18
Bilgi Eksikligi Ontest 21 14 43 29 18 46 50 36 39 25
Sontest 11 7 32 25 18 29 29 29 29 25
S11 S12 S13 S14 S15 S16  S17 Ortalama (%)
Bilimsel Bilgi Ontest 43 21 0 4 7 29 18 22
Sontest 39 43 46 43 50 46 32 44
Kavram Yanilgist On test 11 32 32 21 39 21 36 30
Sontest 18 21 25 21 21 21 39 24
Tahmin Etme, On test 18 11 4 14 11 14 14 11
Giiven Eksikligi  Sontest 18 4 11 4 11 7 4 8
Bilgi Eksikligi On test 29 36 64 61 43 36 32 37
Sontest 25 32 18 32 18 25 25 24

Deney grubu O&grencilerinin; “bilimsel bilgi” diizeylerini %22’den %44’e yiikselttikleri,
“kavram yanilgilarm1” %30°dan %24’e azalttiklari, “tahmin etme giliven eksikligi” durumlarini
%11°den %8’e azalttiklar1 ve “bilgi eksikliklerini” %37’den %24’e diistirdiikleri goriilmektedir. Tiim
kategorilerde pozitif yonde oOnemli Olgiide ilerleme oldugu tespit edilmistir. Deney grubu
Ogrencilerinin 6n test-son test kavram yanilgilarinin yiizdeleri Sekil 7°de karsilastirmali olarak

sunulmustur.

Kavram yanilgisi
yiizdesi

@ On Test

e=j==Son Test

4

5

6

7

8

9

10 11

12

Ug asamali testin soru maddeleri

13

14 15 16

17

Sekil 7. A ortaokulu deney grubu 6n test-son test kavram yanilgilar yiizdeleri
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Sekil 7°de, deney grubu Ogrencilerinin On test-son test kavram yanilgist sonuglari
karsilastirildiginda son test lehine pozitif yonde kavram yanilgilarinin azaldig1 goriilmektedir. 3. ve 17.
sorularda kavram yanilgist oranlarinin %40 ve {izerinde oldugunun yaninda herhangi bir degisiklik
goriilmedigi tespit edilmistir. Bu sorulara yonelik ayrintili secenek analizi yapilarak kavram yanilgilar
tespit edilmistir (Tablo 10, 11).

Tablo 10. A ortaokulu deney grubu 6grencilerin 3. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 54 25 117 11 100

Il. Asama 18 29" 43 14 11 100
I11. Asama Emin 64 Emin Degil 29

*Dogru cevap ve **dogru gerekge

Tablo 10 incelendiginde, 6grencilerin “kaslar1 ¢izgili, diiz ve kalp kasi olarak siniflandirarak
ornek verir” kazanim ile ilgili sorunun birinci asamasina %11 oraninda dogru yamt verdikleri
goriilmektedir. ikinci asama sorusunda ise %29 oraninda dogru gerekce olan secenegi tercih
etmiglerdir. C segenegini isaretleyen %43 oraninda 6grencinin diiz kasin kirmizi renkli oldugu ile ilgili
kavram yanilgisina sahip oldugu goriilmektedir. Deney grubu 6grencilerinin 17. soruda ortaya ¢ikan
kavram yanilgilarinin tespiti i¢in sorunun segenekleri ayrintili olarak asagida incelenmistir (Tablo 11).

Tablo 11. A ortaokulu deney grubu égrencilerin 17. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 11 18 21 50" 100
II. Asama 36 11 21 25" 7 100
I11. Asama Emin 64 Emin Degil 36

*Dogru cevap ve **dogru gerekge

Tablo 11 incelendiginde, deney grubu Ogrencilerinin “Destek ve hareket sistemi sagligini
etkileyecek olumlu-olumsuz davranislari sorgular”, “Kalp ve damar sagligimi korumak amaciyla
oneriler sunarak, bu konuda dikkatli davranir”, “Bilingsiz ila¢ kullaniminin etkilerinin farkina vararak
dogru ila¢ kullanimi konusunda olumlu tutum sergiler” ve “Solunum sisteminin sagligini korumak igin
pratik Oneriler sunar” kazanimlarina ait soruya verdikleri cevaplar goriilmektedir. Birinci asamada
%50, ikinci asamada %25 oranlarinda dogru cevap verdikleri buna karsin ikinci asamada %36
oraninda da “A” secenegindeki “Kalp ve damar sagligimizi korumak i¢in diizenli olarak anjiyo
yaptirmaliy1z” ifadesini yanlis olarak isaretledikleri goriilmektedir.

3.2. B Ortaokuluna Ait U¢ Asamal Kavram Basar1 Testi Analizine iliskin
Bulgular

B ortaokulu kontrol grubu 6grencilerinin, son test olarak uygulama sonrasinda yapilan {i¢
asamali testin her bir asamasinda vermis olduklar1 dogru cevaplarmin yiizde degerleri

Tablo 12°de sunulmustur.

Tablo 12. B ortaokulu kontrol grubu ogrencilerinin asamalara gore dogru cevaplarimin yiizde

degerleri (son test)
0 [

80 |

70 [
50 |
50 [
a0
30 |7
20 [~
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Dogru Cevap Sayisi
Yiizde Degerleri

s1 52 53 s4 55 s6 57 58 se [s10 | s11 | s12 | s13 | sia | sis | s16 | s17
w1 Asama| 32 73 322 | a1 82 | s0 | 36 55 | 5o |ss s9 32 27 68 a5 8 59
m2Asama | 23 32 s 18 15 27 23 14 27 |41 | 45 27 o | 9 | 18 | as 23

3Azama | 23 18 9 14 | as | 23 3 14 | 27 |32 | 36 23 0 0o | 1a 36 18
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Tablo 12’de, B ortaokulu kontrol grubu dgrencilerinin kavram basari testinin her bir agamasi
icin vermis olduklar1 dogru cevaplarin yiizde degerleri goriilmektedir. Tiim sorular i¢in 6grencilerin
ilk asamada soru numaras1 1, 3, 4, 7, 12, 13 ve 15 olan sorularda %50’nin altinda bir basari
gosterdikleri goriilmektedir. Ikinci ve iiciincii asamada ise tiim sorularda basari oraninin %50’ nin

altinda oldugu goriilmektedir.
B ortaokulu kontrol grubu 6grencilerinin kavramsal basarilar1 6n test ve son test sonuglarina

iligkin bulgular asagidadir (Tablo 13).

Tablo 13. B ortaokulu kontrol grubu égrencilerinin on test, son test sonuglarmin kategorilere gore
yiizdeleri

S1 S2 S3 S4 S5 S6 ST S8 S9 S10
Bilimsel Bilgi On test 0 9 9 0 50 5 9 9 14 27
Sontest 23 32 23 23 55 27 18 23 32 4
Kavram Yanilgis1 Ontest 55 68 14 32 14 9 23 36 18 32
Sontest 59 45 23 50 27 27 27 41 36 27
Tahmin Etme, On test 5 5 14 9 9 41 5 9 18 5
Giiven Eksikligi  Sontest 0 9 5 5 0 5 14 5 0 9
Bilgi Eksikligi Ontest 41 18 64 59 27 45 64 45 50 36
Sontest 18 14 50 23 18 41 41 32 32 23
S11 S12 S13 S14 S15 Si6  S17 Ortalama (%)

silimsel Bilgi | O"€% 23 5 0 0 5 3@ 0 12
Sontest 36 23 36 18 23 36 32 29

Kaviam Yamlgs 00t 18 4L 18 9 14 9 27 26
Sontest 23 27 32 27 36 27 4l 34

Tahmin Etme, On test 18 14 0 5 9 5 23 11
Giiven Eksikligi Sontest 9 5 0 9 0 9 9 5
" Ontest 41 41 82 8 73 55 4l 51
Bilgi Eksikligi o et 32 45 32 45 a1 27 18 31

Tablo 13’de, B ortaokulu kontrol grubu dgrencilerinin 6n test ve son test kavram basar1 testi
sonugclar1 kategorize edilerek yiizde degerlerine yer verilmistir. Kontrol grubu 6grencilerinin; “bilimsel
bilgi” diizeylerini %12°den %29’a yiikselttikleri, “kavram yanilgilarin1” %26’dan %34’e
yiikselttikleri, “tahmin etme giliven eksikligi” durumlarint %11°den %5’e azalttiklar1 ve “bilgi
eksikliklerini” %51°den %31’e diisiirdiikleri goriilmektedir. “Kavram yanilgis1” kategorisinde
Ogrencilerin On test sonucglarina gore son testte kavram yanilgilarini negatif yonde arttirdiklari, diger
kategorilerde ise pozitif yonde 6nemli dlciide ilerleme oldugu tespit edilmistir.

Kontrol grubu o&grencilerinin 6n test-son test kavram yanilgilarmin yiizdeleri Sekil 8’de
karsilagtirmali olarak sunulmustur.

z 80 ¢ On Test === S0n Test
Z 2 3
=i 60 - —
§§ 40 VaN *
£ 2 20 ¢ ad
> ‘ ‘ Al
S . v *—v > *—¢
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
I"Jc asamali testin soru maddeleri

Sekil 8. B ortaokulu kontrol grubu 6n test-son test kavram yanilgilar: yiizdeleri

Sekil 8 incelendiginde, kontrol grubu 6grencilerinin 6n test verilerinin analizinden ortaya ¢ikan
kavram yanilgilarinin son test verilerine gore pozitif yonde azalma gostermedigi, ayni kaldig1 ya da bir
miktar artig gosterdigi goriilmektedir. %40 ve {izerinde goriilen kavram yanilgilarma ait 1., 2., 4., 8. ve
17. sorularin ayrintili olarak segenek analizleri asagida verilmistir. B Ortaokulu kontrol grubu
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Ogrencilerin 1. sorunun tiim asamalarinda verdikleri cevaplarin yiizde oranlarn asagida goriilmektedir
(Tablo 14).

Tablo 14. B ortaokulu kontrol grubu égrencilerin 1. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 14 9 27 41" 100
II. Asama 50 32" 5 14 100
III. Asama Emin 64 Emin Degil 36

*Dogru cevap ve **dogru gerekge

Tablo 14 incelendiginde, kontrol grubu o6grencilerinin “Kemigin kisimlarin1 ve gorevlerini
belirtir”, “Iskelette kikirdagin onemini aciklar” kazanimlarina yonelik sorulan sorunun birinci
asamasina %41 oraninda, ikinci agamasina %32 oraninda dogru cevap verdikleri goriilmektedir. Bu
kazanimlar icin tespit edilen kavram yanilgisinin, ikinci asamada %50 oraninda isaretledikleri "A”
seceneginde bulunan “Eklemler, kemigin hareket sirasinda asmmasini Onler” ifadesi oldugu
goriilmektedir. B Ortaokulu kontrol grubu &grencilerin 2. sorunun tiim asamalarinda verdikleri
cevaplarin yiizde oranlari asagida goriilmektedir (Tablo 15).

Tablo 15. B ortackulu kontrol grubu égrencilerin 2. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%0) C (%) D (%) Diger (%)  Toplam (%)
I._ Asama 59° 18 - 18 100
II. Asama 9 41" 45 5 100
I11. Asama Emin 73 Emin Degil 18

*Dogru cevap ve **dogru gerekge

Tablo 15 incelendiginde, kontrol grubu 6grencilerinin “Eklemleri oynar, yart oynar, oynamaz
olarak siniflandirarak ornekler verir” kazanimina ait sorunun birinci asamasinda %59, ikinci
asamasinda %41 oraninda dogru cevap verdikleri goriilmektedir. Bununla beraber, %45 oraninda “C”
seceneginde yer alan “Viicudumuzda omurga eklemleri, oynamaz eklemlerdir” seklinde kavram
yanilgisina sahip olduklar1 tespit edilmistir. B Ortaokulu kontrol grubu &grencilerin 4. sorunun tiim
asamalarinda verdikleri cevaplarin yiizde oranlar1 asagida goriilmektedir (Tablo 16).

Tablo 16. B ortackulu kontrol grubu 6grencilerin 4. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 14 14 41" 32 100
Il. Asama 9 5 45 41 100
I11. Asama Emin 73 Emin Degil 27

*Dogru cevap ve **dogru gerekge

Tablo 16 incelendiginde, kontrol grubu 6grencilerinin “Zit ¢alisan kaslarin hareketteki 6nemini
belirtir” kazanimina yonelik hazirlanan sorunun birinci agsamasinda %41, ikinci asamasinda %45
oraninda dogru cevap verdikleri goriilmektedir. ikinci asamanin yanlis gerekgeleri arasinda bulunan
“D” segeneginde yer alan, “Kolumuzu biiktiigimiizde on taraftaki ve arka taraftaki kaslar ayn1 anda
kasilir” ifadesini %41 oraninda tercih ettikleri ve kavram yanilgisi igerisinde olduklari anlasilmaktadir.
B Ortaokulu kontrol grubu &grencilerin 8. sorunun tiim asamalarinda verdikleri cevaplarin yiizde
oranlar agagida gortilmektedir (Tablo 17).

Tablo 17. B ortaokulu kontrol grubu égrencilerin 8. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 36 14 32 18 100
Il. Asama 18 14 45 23" 100
III. Asama Emin 68 Emin Degil 32

*Dogru cevap ve **dogru gerekge
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Tablo 17 incelendiginde, kontrol grubu dgrencilerinin “Kanin yapist ve gorevlerini agiklar”
kazanimina yonelik hazirlanan sorunun birinci asamasinda %36, ikinci asamasinda %23 oraninda
dogru cevap verdikleri goriilmektedir. “C” segeneginde yer alan “Yiikseklere ¢iktigimizda akyuvar
sayist daha fazla oksijen tutabilmek icin artar” yanlis ifadesini ise %45 oraninda isaretlendigi ve
ogrencilerin kavram yanilgisina sahip olduklari anlagilmaktadir. B Ortaokulu kontrol grubu
Ogrencilerin 17. sorunun tiim asamalarinda verdikleri cevaplarin yiizde oranlar1 asagida goriillmektedir
(Tablo 18).

Tablo 18. B ortaokulu kontrol grubu égrencilerin 17. soruya verdikleri cevaplarin yiizde oranlar: (son
test).

A (%) B (%) C (%) D (%) Diger (%) __ Toplam (%)
I. Asama 36 5 18 41 100
II. Asama 32 5 23 36 5 100
I11. Asama Emin 77 Emin Degil 23

*Dogru cevap ve **dogru gerekge

Tablo 18 incelendiginde, kontrol grubu 6grencilerinin “Destek ve hareket sistemi sagligini
etkileyecek olumlu-olumsuz davraniglari sorgular”, “Kalp ve damar sagligimi korumak amaciyla
Oneriler sunarak, bu konuda dikkatli davranir” ve “Bilingsiz ila¢ kullaniminin etkilerinin farkina
vararak dogru ila¢ kullanimi konusunda olumlu tutum sergiler” kazanimlarina ait soruya verdikleri
cevaplar goriilmektedir. Teste katilan kontrol grubu 6grencileri, birinci agama sorusuna %41, ikinci
asama sorusuna ise %36 oraninda dogru cevap vermislerdir. %32 oraninda tercih ettikleri yanlis olan
“A” seceneginde “Kalp ve damar sagligimizi korumak igin diizenli olarak anjiyo yaptirmaliyiz” ifadesi
yer almaktadir. B ortaokulu deney grubu 6grencilerinin, son test olarak uygulama sonrasinda yapilan
i asamal1 testin her bir asamasinda vermis olduklari dogru cevaplarinin yiizde degerleri Tablo 19°da
sunulmustur.

Tablo 19. B ortaokulu deney grubu 6@rencilerinin asamalara gore dogru cevaplarinin yiizde degerleri (son

m tiesl ek

51 52 53 54 55 56 57 38 59 | 510 511 512 513 514 | 515 | 516 517
m1 Asama| 55 64 36 41 a1 64 50 73 64 68 73 45 45 82 59 86 77

W2 Asama 50 41 23 32 77 45 36 45 45 59 a4 41 36 18 41 68 36
3. Asama 36 36 18 27 59 36 27 32 32 45 58 32 32 | 5 | 27 | 64 | 23

100 [

Dogru Cevap Sayisi
Yiizde Degerleri

[ S T - ] e}

o o o (=}
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Tablo 19°da, B ortaokulu deney grubu 6grencilerinin kavram basari testinin her bir asamasi igin
vermis olduklar1 dogru cevaplarin ylizde degerleri goriilmektedir. Soru numarasi 3, 4, 12 ve 13 olan
sorular igin dgrencilerin ilk asamada %50’nin altinda bir basar1 gosterdikleri goriilmektedir. ikinci
asamada; soru numarasi 2, 3, 4, 6, 7, 8, 9, 12, 13, 14, 15 ve 17 olan sorular i¢in basar1 oraninin
%50’nin altinda kaldigi, tiglincli asamada ise 5, 11 ve 16. soru haricinde tiim sorularda basari oraninin
%350’nin altinda oldugu goriilmektedir.

B ortaokulu deney grubu 6grencilerinin kavramsal basarilar1 6n test ve son test sonuglarina
iligkin bulgular asagidadir (Tablo 20).

Tablo 20. B ortaockulu deney grubu 6@rencilerinin 6n test, son test sonu¢larinin kategorilere gore yiizdeleri

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Ontest 5 9 5 0 5 0 9 5 9 9
Son test 41 55 27 27 64 45 32 27 36 45
On test 41 50 23 41 18 14 14 18 5 27
Son test 27 27 32 32 5 14 18 23 14 18
Ontest 5 5 5 9 5 27 5 9 32 5

Bilimsel Bilgi

Kavram Yanilgisi

Tahmin Etme,
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S1 S2 S3 S4 S5 S6 ST S8 S9 SI10

Giiven Eksikligi ~ Sontest 14 0 5 5 14 5 14 18 9 14
Ontest 50 36 68 50 23 59 73 68 55 59

Bilg Eksikligh g0 ot 18 18 36 36 18 36 36 32 41 23
S11 S12 S13 S14 S15 S16 S17  Ortalama (%)
- — Ontest 23 18 0 0 14 41 27 13
Bilimsel Bilgi ¢ vest 50 32 9 5 41 64 32 38
Kavram Yamle Ot 32 27 32 23 41 14 32 27
BS' Sontest 14 23 32 23 14 9 36 21
Tahmin Etme, On test 14 5 5 0 0 0 5 8
Giiven Eksikligi Sontesst 9 9 5 14 9 5 14 10
Bilei Eksidligi  O"tst 32 50 64 77 73 50 36 54
& & Sontest 18 36 55 59 36 23 18 32

Tablo 20’de, B ortaokulu deney grubu 6grencilerinin 6n test ve son test kavram basari testi
sonuglar kategorize edilerek yiizde degerlerine yer verilmistir. Deney grubu 6grencilerinin; “bilimsel
bilgi” diizeylerini %13’den %38’¢ yiikselttikleri, “kavram yanilgilarini” %27°dan %21’e azalttiklari,
“tahmin etme giliven eksikligi” durumlarin1 %8’den %10’a yiikselttikleri ve “bilgi eksikliklerini”
%354°den %32’ye diisiirdiikleri goriilmektedir. “Tahmin etme, giiven eksikligi” kategorisinde hemen
hemen ayni diizeyde ve diisiik oranda oldugu, diger kategorilerde ise pozitif yonde onemli Slgiide
ilerleme oldugu tespit edilmistir. Deney grubu 6grencilerinin 6n test-son test kavram yanilgilarinin
yiizdeleri Sekil 9°da sunulmustur.

60

@—~0On Test  ==l==Son Test

[8)]
o
2 4

o O

N Wb
o
|

Kavram yanilgisi
yiizdesi

[y
o

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
ch asamali testin soru maddeleri
Sekil 9. B ortaokulu deney grubu on test-son test kavram yamlgilar: yiizdeleri

Deney grubu 6grencilerinin 6n test verilerinin analizinde ortaya ¢ikan kavram yanilgilarinin son
test verilerine gore pozitif yonde azalma egilimde oldugu gorillmektedir. Bunun yaninda, 17. soruda
on testte %40’a yakin diizeyde goriilen ve son testte giderilemeyen kavram yanilgisi i¢in segenekler
diizeyinde inceleme Tablo 21°de ayrintili olarak ele alinmistir. B Ortaokulu deney grubu 6grencilerin
17. sorunun tiim asamalarinda verdikleri cevaplarin yiizde oranlart asagida goriilmektedir (Tablo 21).

Tablo 21. B ortackulu deney grubu 6grencilerin 17. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 9 18 14 59 100
II. Asama 32 9 14 41" 5 100
I1I. Asama Emin 68 Emin Degil 32

*Dogru cevap ve **dogru gerekge

Tablo 21°de, deney grubu &grencilerinin “Destek ve hareket sistemi sagligini etkileyecek
olumlu-olumsuz davraniglari sorgular”, “Kalp ve damar sagligini korumak amaciyla oneriler sunarak,
bu konuda dikkatli davranir”, “Bilingsiz ila¢ kullaniminin etkilerinin farkina vararak dogru ilag
kullanim1 konusunda olumlu tutum sergiler” ve “Solunum sisteminin sagligin1 korumak icin pratik
oOneriler sunar” kazanimlarina ait soruya verdikleri cevaplar goriilmektedir. Teste katilan deney grubu
Ogrencileri, birinci asama sorusuna %59, ikinci asama sorusuna ise %41 oraninda dogru cevap
vermislerdir. %32 oraninda tercih ettikleri yanlis olan “A” segeneginde “Kalp ve damar sagligimizi
korumak i¢in diizenli olarak anjiyo yaptirmaliyiz” ifadesi yer almaktadir.
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3.3. C Ortaokuluna Ait U¢ Asamah Kavram Basar1 Testi Analizine Iliskin
Bulgular

C ortaokulu kontrol grubu Ogrencilerinin, son test olarak uygulama sonrasinda yapilan ii¢
asamali testin her bir asamasinda vermis olduklart dogru cevaplarinin yiizde degerleri Tablo 22°de
sunulmustur.

Tablo 22. C ortaokulu kontrol grubu 6grencilerinin asamalara gore dogru cevaplarinin yiizde degerleri

(son test)
70 [
60 [
50
30 |7
10 7 '

51 52 53 54 55 56 57 58 59 |510 | S11 | S12 | 513 | S14 | 515 | S16 | §17
W1 Asama| 70 | 70 37 50 77 67 53 47 | 80 |50 37 53 40 60 47 67 60
W2 Asama | 40 | 33 10 30 | 43 33 30 7 37 |40 17 20 30 30 27 47 30

3.Asama | 37 23 3 20 27 23 7 3 30 (17 7 10 20 13 13 20 27

Dogru Cevap Sayisi
Yiizde Degerleri
=9
(=]

Tablo 22’de, C ortaokulu kontrol grubu 6grencilerinin kavram basar1 testinin her bir agamasi
icin vermis olduklar1 dogru cevaplarin ylizde degerleri goriilmektedir. Soru numarasi 3, 8, 11, 13 ve 15
olan sorular icin Ogrencilerin ilk asamada %S50’nin altinda bir basar1 gosterdikleri goriilmektedir.
Ikinci ve {iciincii asamada ise tiim sorularda basari oraninin %350’nin altinda oldugu goriilmektedir. C
ortaokulu kontrol grubu 6grencilerinin kavramsal basarilart 6n test ve son test sonuglarina iligskin
bulgular asagidadir (Tablo 23).

Tablo 23. C ortaokulu kontrol grubu 6grencilerinin on test, son test sonuclarimin kategorilere gore
yiizdeleri

S1 S2 S3 S4 S5 S6 S7 S8 S9 Sl10

On test 50 30 10 13 43 20 10 0 0 0
Son test 37 23 3 20 27 23 10 3 30 20
On test 27 47 50 50 27 37 23 13 10 20
Son test 30 20 40 33 27 17 43 47 23 13

Tahmin Etme, Ontest 10 0 3 3 13 3 13 3 3 7
Giiven Eksikligi Sontest 7 10 7 10 17 10 20 3 7 27
On test 13 23 37 33 17 40 53 83 87 73

Bilimsel Bilgi

Kavram Yanilgist

Bilgi Bkskligi  goivest 27 47 50 37 30 50 27 47 40 40
S11 S12 S13 S14 S15 S16 S17 Ortalama (%)
Bilimsel Bilgi On test 10 3 0 0 7 10 7 13
Sontest 10 10 20 13 13 20 27 18
Kavram Yanilgisi On test 23 33 17 13 20 30 23 27
Sontest 23 27 27 20 30 23 30 28
Tahmin Etme, On test 3 10 0 3 3 0 3 5
Giiven Eksikligi ~ Son test 7 10 10 17 13 27 3 12
Bilgi Eksikligi On test 63 53 83 83 70 60 67 55
Sontest 60 53 43 50 43 30 40 42

Tablo 23’de, C ortaokulu kontrol grubu &grencilerinin 6n test ve son test kavram basari testi
sonugclar1 kategorize edilerek yiizde degerlerine yer verilmistir. Kontrol grubu 6grencilerinin; “bilimsel
bilgi” diizeylerini %13’den %18’e, “kavram yanilgilarin1” %27’den %28’e, “tahmin etme giiven
eksikligi” durumlarmi %5’den %12’ye yiikselttikleri ve “bilgi eksikliklerini” %355’den %42’ye
diistirdiikleri goriilmektedir. “Kavram yanilgis1” kategorisinde hemen hemen ayni diizeyde olduklar
ve kavram yanilgilarin1 gideremedikleri, “tahmin etme, giiven eksikligi” kategorisinde negatif anlamda
yiikselme oldugu, “bilimsel bilgi” ve “bilgi eksikligi” kategorilerinde nispeten pozitif yonde iyilesme
oldugu gorilmektedir.
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Kontrol grubu Ogrencilerinin 6n test-son test kavram yanilgilarinin yiizdeleri Sekil 10°da
karsilastirmali olarak sunulmustur.

- 60 ©®—=0On Test  ==ll==Son Test
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I"Jg: asamal1 testin soru maddeleri

Sekil 10. C ortaokulu kontrol grubu 6n test-son test kavram yamlgilar yiizdeleri

Sekil 10°da, kontrol grubu 6grencilerinin 6n test verilerinin analizinden ortaya ¢ikan kavram
yanilgilarinin son test verilerine gore pozitif yonde azalma gdstermedigi, ayni kaldig1 ya da bir miktar
artig gosterdigi goriilmektedir. %40 ve lizerinde goriilen kavram yanilgilarina ait 3., 7., ve 8. sorularin
ayritil olarak secenek analizlerine asagida yer verilmistir. C Ortaokulu kontrol grubu 6grencilerin 3.
sorunun tiim agsamalarinda verdikleri cevaplarin yiizde oranlar1 asagida goriilmektedir (Tablo 24).

Tablo 24. C ortaokulu kontrol grubu 6grencilerin 3. soruya verdikleri cevaplarin yiizde oranlari (son
test).

A (%) B (%) C (%) D (%) Diger (%)  Toplam (%)
I. Asama 33 17 40" 10 100
I. Asama 17 30 37 13 3 100
I11. Asama Emin 63 Emin Degil 37

*Dogru cevap ve **dogru gerekge

Tablo 24’de, kontrol grubu o&grencilerinin “Kaslar ¢izgili, diiz ve kalp kast olarak
siniflandirarak ornekler verir” kazanmim ile ilgili soruya verdikleri cevaplarin yilizde degerleri
goriilmektedir. Birinci asamada %40, ikinci asamada ise %30 oraninda dogru cevap ve gerekgesini
isaretlemislerdir. Bunun yaninda, 6n test verilerine gore %40 diizeyinde olan kavram yanilgilarinin
son testte %50 diizeyinde negatif yonde artig gosterdigi goriilmektedir. Son testte %37 oraninda
isaretledikleri “C” segeneginde, “Yemek borusu, kirmizi renkli olup diiz kas yapisindadir” seklinde
yanlig bir ifade vardir. C Ortaokulu kontrol grubu égrencilerin 7. sorunun tiim asamalarinda verdikleri
cevaplarin ylizde oranlari asagida goriilmektedir (Tablo 25).

Tablo 25. C ortaokulu kontrol grubu dgrencilerin 7. soruya verdikleri cevaplarin yiizde oranlari (son
test).

A (%) B (%) C (%) D (%) Diger (%) __ Toplam (%)
I. Asama 23 33 37 7 100
II. Asama 23 37 30" 10 100
I1I. Asama Emin 60 Emin Degil 40

*Dogru cevap ve **dogru gerekge

Tablo 25’de, kontrol grubu 6grencilerinin “Kan damarlarinin gesitlerini ve gorevlerini belirtir”
kazanimina yonelik hazirlanan soruya verdikleri cevaplarin ayrintili analizi gériilmektedir. Ogrenciler,
birinci asamada %37 oraninda dogru cevap ve ikinci asamada %30 oraninda dogru gerekce
belirtmislerdir. ikinci asamanin “B” segeneginde yer alan “Kalpten gelen temiz kanin, dokulara atar
damarlar ile gegmesinden dolay1” yanlis ifadesinin %37 oraninda tercih edildigi goriilmektedir.

C Ortaokulu kontrol grubu 6grencilerin 8. sorunun tiim asamalarinda verdikleri cevaplarin
yiizde oranlar1 asagida goriilmektedir (Tablo 26).
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Tablo 26. C ortaokulu kontrol grubu égrencilerin 8. soruya verdikleri cevaplarin yiizde oranlar1 (son
test).

A (%) B (%) C (%) D (%) Diger (%) __ Toplam (%)
I. Asama 40" 20 23 17 100
II. Asama 7 13 43 33" 3 100
I11. Asama Emin 73 Emin Degil 27

*Dogru cevap ve **dogru gerekge

Tablo 26°da, kontrol grubu &grencilerinin “Kanin yapisi ve gorevlerini agiklar” kazanimina
yonelik hazirlanan sorulara vermis olduklar1 cevaplar goriilmektedir. Birinci asamada %40 oraninda
dogru cevap ve ikinci asamada %33 oraninda dogru gerekge belirtmislerdir. Bununla beraber, “C”
seceneginde yer alan “Yiikseklere ¢iktigimizda akyuvar sayisi daha fazla oksijen tutabilmek igin artar”
yanlis gerekcesini %43 oraninda isaretlemislerdir.

C ortaokulu deney grubu 6grencilerinin, son test olarak uygulama sonrasinda yapilan ii¢ asamali
testin her bir asamasinda vermis olduklart dogru cevaplarinin yiizde degerleri Tablo 27’de
sunulmustur.

Tablo 27. C ortaokulu deney grubu ogrencilerinin asamalara gore dogru cevaplarinin yiizde degerleri
(son test)

§- 100 [

iz =

%.% 60

Zo 40
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a 1 | 52 | s3 | 54 | 55 | se | 57 | S8 | s9 |510 | S11 | 512 | S13 | S14 | 515 | 516 | 517
M1 Asama| 83 | BO | 47 | 53 | 87 | 77 | 67 | 60 | 63 |67 | 60 | 63 | 53 | 80 | &7 | 83 63
MiAsama | 43 | 57 | 27 | 23 | 50 | 33 | 43 | 40 | 43 |57 | s0 | 43 | 37 | s0 | 40 | 43 20
3Msama | 33 | 50 | 20 | 20 | 43 | 27 | 30 | 30 | 33 |37 | 33 | 27 | 20 | 37 | 27 | 37 7

Tablo 27°de, C ortaokulu deney grubu 6grencilerinin kavram basari testinin her bir agamasi igin
vermis olduklart dogru cevaplarin yiizde degerleri goriilmektedir. Soru numarasi 3 olan soru igin
ogrencilerin ilk asamada %50 nin altinda bir basar1 gosterdikleri goriilmektedir. Ikinci asamada; soru
numarasi 1, 3, 4, 6, 7, 8, 9, 12, 13, 15, 16 ve 17 olan sorular i¢in basar1 oraninin %50°nin altinda
kaldigi, tiglincli asamada ise 2. soru haricinde tiim sorularda basari oraninin %50°nin altinda oldugu
goriilmektedir. C ortaokulu deney grubu Ogrencilerinin kavramsal basarilart 6n test ve son test
sonuclarina iliskin bulgular asagidadir (Tablo 28).

Tablo 28. C ortaokulu deney grubu o6grencilerinin 6n test, son test sonuclarinin kategorilere gore
yiizdeleri

S1 S2 S3 S4 S5 S6  S7 S8 S99 S0

Ontest 40 40 7 20 40 40 10 20 3 17
Sontest 63 50 37 33 50 50 37 50 20 37
Kavram Yanilgisi Ontest 43 33 50 43 27 27 43 23 30 27

Sontest 13 23 23 40 23 27 27 13 37 23
Tahmin Etme, Ontest 10 0 0 10 0 10 13 3 3 7
Giiven Eksikligi  Sontest 3 7 13 3 7 3 10 7 7 23
On test 7 27 43 27 33 23 33 53 63 50

Bilimsel Bilgi

Bilgi Eksikligh o) test 20 20 27 23 20 20 27 30 37 17
S11 S12 S13 S14 S15 S16 S17  Ortalama (%)
Bilimsel Bilgi Ontest 17 7 0 13 7 7 3 17
Sontest 33 27 30 23 43 37 30 38
Kavram Yamlgis Ontest 40 40 47 33 33 23 40 35
Sontest 27 30 30 33 23 27 33 27
Tahmin Etme, On test 10 7 7 7 10 7 0 6
Giiven Eksikligi Sontest 17 17 13 7 7 7 13 10
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On test 33 47 47 47 50 63 57 41
Sontest 23 27 27 37 27 30 23 26

Bilgi Eksikligi

Tablo 28’de, C ortaokulu deney grubu &grencilerinin 6n test ve son test kavram basari testi
sonuglar kategorize edilerek yiizde degerlerine yer verilmistir. Deney grubu 6grencilerinin; “bilimsel
bilgi” diizeylerini %17°den %38’e ylikselttikleri, “kavram yanlgilarin” %35’dan %27’e azalttiklari,
“tahmin etme giliven eksikligi” durumlarim1 %6’dan %10’a yiikselttikleri ve “bilgi eksikliklerini”
%41°den %26’e disiirdiikleri goriilmektedir. “Tahmin etme, gliven eksikligi” kategorisinde negatif
yonli ylikselmenin yani sira diger kategorilerde pozitif yonde 6nemli 6lciide ilerleme oldugu tespit
goriilmektedir. Deney grubu 6grencilerinin 6n test-son test kavram yanilgilarinin yiizdeleri Sekil 11°de
karsilastirmali olarak sunulmustur.

= gg - @ On Test == Son Test
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Uc asamah testin soru maddeleri
Sekil 11. C ortaokulu deney grubu 6n test-son test kavram yanilgilar yiizdeleri

Sekil 11 incelendiginde, deney grubu 6grencilerinin 6n test verilerinin analizinden ortaya gikan
kavram yanilgilarinin son test verilerine gore pozitif yonde azalma egiliminde oldugu goriilmektedir.
Bunun yaninda 6n test v son test verilerinde %40 diizeyinde kavram yanilgis1 goriilen 4. sorunun
secenekleri ayrintili olarak asagida incelenmistir. C Ortaokulu deney grubu &grencilerin 4. sorunun
tiim asamalarinda verdikleri cevaplarin yiizde oranlar1 agagida goriilmektedir (Tablo 29).

Tablo 29. C ortaokulu deney grubu égrencilerin 4. soruya verdikleri cevaplarin yiizde oranlari (son test).

A (%) B (%) C (%) D (%) Diger (%) __ Toplam (%)
I. Asama 23 10 40" 27 100
II. Asama 30 20 34" 13 3 100
I11. Asama Emin 77 Emin Degil 23

*Dogru cevap ve **dogru gerekce

Tablo 29’da, deney grubu 6grencilerinin “Zit ¢alisan kaslarin hareketteki 6nemini belirtir”
kazanimina yonelik hazirlanan sorulara verdikleri cevaplar goriilmektedir. Birinci asamasinda %40
oraninda dogru cevap, ikinci asamasinda %34 oraninda dogru gerekce belirtilmistir. Bunun yaninda,
%30 oraninda tercih edilen “A” seceneginde bulunan “Kaslarin kasilmasi esnasinda On taraftaki
kaslarin hacmi azalir ve kasilir” yanlis ifadenin isaretlendigi goriilmektedir.

4. TARTISMA, SONUC VE ONERILER

Bu calisma, ortaokul 6. smif fen bilimleri dersi “Viicudumuzda Sistemler” {initesine yonelik
kavram yanilgilarinin tespit edilmesinin yani sira gelistirilen etkinlik temelli bir web materyalinin
Ogrencilerin kavram yanilgilar1 lizerindeki etkisini arastirmak amaciyla gerceklestirilmistir. Kavram
yanilgilarinin giderilebilmesine yonelik c¢alismalarda, dncelikle yanlis kavramlarin belirlenmesi ve
sonra da bunlarin diizeltilebilmesine yonelik uygulamalar yapilir. Kavram yanilgilarina yonelik
yapilan caligmalar incelendiginde biiyiikk ¢cogunlugun kavram yanilgilarinin tespit edilmesi seklinde
oldugu goriilmektedir. Kavram yanilgilarmin giderilmesine yonelik yapilan ¢aligsmalarin ise nispeten
daha az sayida kaldig1 goriilmektedir (Aydogan ve Koksal, 2017). Kavram yanilgilarinin tespit
edilebilmesi daha kolay olmasina karsin giderilmesi etkili bir planlama yapmay1 gerektirmektedir.
Kavram yanilgilarinin giderilebilmesi i¢in &grenci, biligsel siireglerinin sonucu olarak ikna olmasi
gerekmektedir. Kavram yanilgilarinin olusmasi ¢ok daha kolay olabiliyorken, diizeltilmesi daha zor
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bir siire¢ gerektirebilmektedir (Bozdag, 2017). Bu calismada, kavram yanilgilarinin tespit edilmesinin
yani sira, giderilmesi ya da en aza indirilebilmesi hedeflenmektedir. Bu amacla hazirlanan etkinlik
temelli web materyalinin igerigi, alternatif 6lcme degerlendirme etkinliklerini kapsayacak sekilde
olusturulmustur. Ozellikle alternatif 6lcme degerlendirme tekniklerinin kullanilmasinda ki en énemli
neden, bu tiir etkinliklerin dgretme ve dlgme Ozelliginin olmasidir. Ogrenci, eksik ya da yanlis
Ogrenmesini Olcerken ayn1 zamanda da aninda diizeltmesine yonelik etkinliklere yonlendirilmektedir.
Burada, sorun tespit edildigi anda giderilmeye calisilmaktadir. Boylelikle kavram yanilgilarini
giderilmesi ya da en aza indirilmesi amaglanmaktadir. Kavram yanilgilarii giderilmesine yonelik
yapilan calismalarda kullanilan yontem ve teknikler basarili bir sekilde uygulandigi durumda,
ogrencilerin 6grenmesine 6nemli katkilar saglayabilecektir (Aydogan ve Koksal, 2017).

Yapilan ¢aligmanin, okul bazinda kontrol ve deney gruplari 6grencilerine yonelik sonuglar
degerlendirildiginde materyalin etkileri ¢ok daha iyi goriilebilmektedir. A ortaokulu kontrol grubu
Ogrencileri, son test olarak uygulanan kavram bagar1 testinin ikinci asama sorularinin biiyiik
¢ogunlugunda %50 nin altinda basar1 gostermislerdir. Bunun yaninda, “bilgi eksiklikleri” ve “bilimsel
bilgi” kategorilerinde az da olsa pozitif yonde iyilesme goriilmektedir. Unite kazanim ve hedefleri
agisindan bu artisin daha fazla olmasi beklenmekte iken A ortaokulu kontrol gurubunda bu beklentinin
kargilanamadigi goriilmektedir. %32 diizeyinde var olan kavram yanilgilarinin da %27 gibi bir diizeye
inmesiyle {inite konusu ile ilgili kavram yanilgilarinin azaldig: fakat genel olarak etkili olunamadigi
izlenimi olusmaktadir. On test ve son test sonuglarindan, dgrencilerin kendilerinden emin olarak cevap
verme oranlarin negatif yonde arttigi goriilmektedir. Bu durum, bilgi eksikliklerinin yeterince
giderilemedigi ve bilimsel bilgi diizeylerinin %1 gibi ¢ok diisiik bir diizeyde artmas: ile ilgili sonuglar
ile beraber diisiiniildiigiinde A ortaokulu kontrol grubu 6grencilerinde, geleneksel yontem kullanilarak
ders islenmesinin kavram yanilgilarinin giderilmesinde basarili sonuglar vermedigi sdylenebilir.

A ortaokulu deney grubu O&grencilerinin arastirmaya baslamadan Onceki bilimsel “bilgi
diizeylerini” %?22’den %44’e pozitif yonde ylikselttikleri goriilmektedir. Bununla beraber, “bilgi
eksikliklerinin” 6nemli diizeyde azaldig1 verilerin analizinden ortaya cikmaktadir. Kontrol grubu
Ogrencilerinin bu kategorilerde %1 ve %?2’lik basar1 gostermesi ile karsilagtirildiginda deney grubu
ogrencileri lehine 6nemli bir fark ortaya ¢ikmaktadir. Kavram yanilgilarinin giderilebilmesiyle ilgili,
deney grubu Ogrencilerinde ¢ok biiyiik bir fark olmasa da kontrol grubu 6grencilerine gore daha
basarili oldugu sdylenebilir. On test ve son test sonuglari karsilastirldiginda, égrencilerin kendinden
emin olarak cevap verme oranlarinda artis oldugu ve giiven eksikliklerinin pozitif yonde azaldig
goriilmektedir. Aragtirmamizin, A ortaokulundaki 6grencilerinin kavramsal basarilarinin deney grubu
lehine pozitif yonde sonuglandigr goriillmektedir.

B ortaokulu kontrol grubu 6grencileri, ikinci ve {igiincii asamalarda %50°nin altinda bir basar1
gostermislerdir. Ozellikle, aragtirmaya baslamadan once tespit edilen kavram yanilgilariin arastirma
sonunda bir miktar daha arttifi goriilmektedir. Kavram yanilgilar1 yoniinden kontrol grubu
ogrencilerinde negatif yonde bir artig goriilmekle beraber “bilimsel bilgi diizeyi” ve “bilgi eksikligi”
kategorilerinde pozitif yonde artis goriilmektedir. Arastirmanin baglangicinda tahmin ederek
cevapladiklar1 sorularin arastirma sonunda yar1 yariya azalmis olmasi, 6grencilerin kendilerinden daha
emin olarak secenekleri isaretlediklerini yani giiven eksikliginin azaldigin1 gostermektedir. B
ortaokulu deney grubu 6grencilerinin, arastirmaya baslamadan 6nceki kavram yanilgilarinin nispeten
azaldig1 goriilmektedir. “Bilgi eksikligi” ve “bilimsel bilgi” diizeylerine ait 6n test / son test verileri
incelendiginde pozitif yonde artis oldugu gériilmektedir. Uciincii asamada vermis olduklari cevaplarda
ise emin olma/olmama durumuna gore olusturulan tahmin etme/giliven eksikligi kategorisinde olusan
negatif artis goz ardi edilebilecek diizeydedir. Genel olarak B ortaokulu deney grubu 6grencilerinin
kontrol grubu 6grencilerine gére kavram basari testinde daha iyi sonuglar elde ettikleri soylenebilir.

C ortaokulu kontrol grubu 6grencilerinin 6n test ve son test sonuglari incelendiginde, “Kavram
yanilgis1” kategorisinde hemen hemen ayni diizeyde olduklar ve kavram yanilgilarinin giderilemedigi,
“tahmin etme, gliven eksikligi” kategorisinde negatif anlamda yiikselme oldugu, “bilimsel bilgi” ve
“bilgi eksikligi” kategorilerinde nispeten pozitif yonde iyilesme oldugu goriilmektedir. “Bilgi
eksikliginin”, arastirmanin sonunda %55’den %42’ye azalmasi olumlu bir durum olmasina ragmen
son test sonuglarinda %42 oraninda “bilgi eksikligi” tespit edilmesi geleneksel yontemle derslerin
islendigi kontrol grubu icin basarili bir sonu¢ degildir. Unite baslangicinda uygulanan 6n test
sonuglarindan ziyade son test sonuglarinda bu oranin daha da azalmis olmasi beklenmektedir. C
ortaokulu deney grubu Ogrencilerinin 6n test ve son test sonuglari incelendiginde, arastirmanin
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baslangicinda tespit edilen kavram yanilgilarimin pozitif yonde azaldigr goriilmektedir. “Bilgi
eksikligi” ve “bilimsel bilgi” diizeylerindeki olumlu yondeki artisin kavram yanilgilarindaki azalmada
etkili oldugu sodylenebilir. Bunun yaninda, “tahmin etme / giiven eksikligi” kategorisindeki negatif
yondeki artisin goz ard1 edilebilecek bir diizeyde oldugu sdylenebilir.

Aragtirmaya katilan 3 ortaokulda 6grenim goéren 160 deney ve kontrol grubu 6grencisinin
kavram basar1 testine vermis olduklar1 cevaplarin asamalar1 kategorik olarak incelenmis ve ikinci
asamada vermis olduklari (gerekgelendirme) cevaplari incelenerek kavram ile ilgili algilarinin analizi
gerceklestirilmistir. Analiz sonucunda Ogrencilerde tespit edilen kavram yamilgilar1 sunlardir;
“Yiikseklere ¢iktigimizda akyuvar sayist daha fazla oksijen tutabilmek icin artar”, “Kalpten gelen
temiz kan, dokulara atar damarlar ile gecer”, “Yemek borusu, kirmizi renkli olup diiz kas
yapisindadir”, “Kalp ve damar saghigimizi korumak igin diizenli olarak anjiyo yaptirmaliyiz”,
“Kolumuzu biiktiiglimiizde 6n taraftaki ve arka taraftaki kaslar ayni anda kasilir”, “Viicudumuzda
omurga eklemleri, oynamaz eklemlerdir”, “Eklemler, kemigin hareket sirasinda asinmasini 6nler”,
“Kan bagisin sadece 30 yas ve lizerinde olanlar yapabilir”, “Kalpten temiz kani hiicrelere tasiyan
damarlarin toplardamarlar, kirli kan1 kalbe getiren damarlarin atar damarlardir”, “Kalbin sag tarafinda
temiz, sol tarafinda kirli kan bulunur”.

On test verilerinden tespit edilen kavram yanilgilarinm, hem kontrol gruplarinda hem de deney
gruplarinda benzer oranlarda goriildiigii anlasilmaktadir. Buna karsin, son test verileri incelendiginde
deney gruplarinda &grencilerinin kavram yanilgilarinin azaldigi goriiliirken, kontrol gruplarinda
kavram yanilgisinin azalmasinin ¢ok diisiik diizeyde kaldigi hatta kimi sorularda daha da arttif
goriilmektedir. Buradan, etkinlik temelli materyalin kavram yanilgilarinin azaltilmasinda etkili oldugu
sonucuna varilabilir. Calismanin sonuglart gostermistir ki, etkinlik temelli web materyali
Ogrencilerinin basarilarini ve kavramsal 6grenmelerini 6nemli dl¢iide arttirmaktadir.

Ogrencilerin, kavram yanilgilar1 ortaokuldan {iniversiteye azalan ama yok olmayan bir egilim
sergilemektedir. Bunun sebebi, iistesinden gelmesi zor olan kavram yanliglarinin kaliciligi olabilir.
Islevsellikleri yiiziinden, grenciler belirgin kavram hatalarim yapmay1 siirdiirmektedir. Bundan
dolay1, kavramsal hatalarm bu 6zelligi, 6gretmen yetistirme programlart ve ders dgretim planlar
gelistirilirken dikkate almmalidir (Ozgiir, 2013). Ogretmenler, kavram yamlgilariin tespit edilmesi ile
ilgili soru cevap teknigi ve sinav sonuglarindan faydalandiklarini belirtmelerinin yaninda kavram
yanilgilarinin giderilmesinde ise 6grencilere arastirma yaptirdiklarini ve konu tekrar1 yaptiklarini ifade
etmektedirler (Giines ve dig., 2010). Bu ¢aligsmada, kavram yanilgilarinin tespit edilmesine yonelik {i¢
asamali test kullanilmigtir. Kavram yanilgilarinin belirlenebilmesine aracilik eden etkili 6lgme
araclarindan en Onemlisi ii¢ agamali testler kullanilmasidir (Bozdag, 2017). Yapmis oldugumuz
calisma ile kavram yanilgilarinin tespit edilmesinde ii¢ agamali testlerin kullanilmasiyla daha etkili
sonuglar elde edildigi goriilmektedir. Ogrencilerin vermis oldugu yamtlari kavram yanilgisi olarak
ifade edilebilmesi i¢in Oncelikle bilgi eksikliginden kaynakli bir cevap olup olmadiginin tespit
edilmesi gerekmektedir. Buradan hareketle, tam anlamiyla kavram yanilgisi olan durumlarin tespitinin
daha dogru sonuglar verecegi goriillmektedir.

Kavram yanilgilarmin giderilmesine yonelik c¢alismalarda oOncelikle kavram yanilgisinin
olugmasina neden olan faktorlerin iyi bilinmesi gerekmektedir. Bu faktorleri; 6grenci 6n bilgileri,
Ogretmenin yetersizligi, ders kitabindaki kavramlarin ifade edilis hatalari, asir1 genellemeler yapmak,
hatali semboller ve diyagramlar olarak siralayabiliriz (Ecevit ve Simsek, 2017). Kavram yanilgilarinin
nedenlerinin iyi belirlenmesi diizeltilmesinde 6nemli bir rol oynayacaktir. Kavram yanilgilarinin
giderilesi siirecinde, kavram yanilgisina sahip olan &grencilerin zihinsel semalarini diizeltmeleri
beklenmektedir. Ogrencilerin kavram ile ilgili zihinsel yapilandirmalarini yeniden ele alarak yeni
ifadeyi kabullenmeleri gerekmektedir. BoOyle bir durumda, oOgrencilerin zihinsel semalarim
diizeltmelerine yardimci olacak ortamlarin gelistirilmesi 6nem kazanmaktadir. Ogrencilerin yanligim
fark edebilecegi ve bunu diizeltmesi icin aninda firsat saglayacak ortamlarin olusturulmasi
gerekmektedir. Bu tiir ortamlarin olusturulmasinda o6zellikle bireysel dgrenmelerini destekleyecek
tasarimlarin olusturulmasi énemli avantajlar saglayacaktir. Ogrencilerin grenme siireleri gibi bireysel
farkliliklarinin en aza indirilmesi ig¢in bireysel &grenmelerine yardimei ortamlarin olusturulmasi
gerekmektedir.

Kavram yanilgilarmin giderilmesine yonelik caligmalar yapan arastirmacilarm, web tabanl
ogretimin imkan ve firsatlarindan etkili sekilde faydalanmalar tavsiye edilmektedir. Ayrica, kavram
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yanilgilarinin tespit edilmesinde ¢oktan segmeli testlerin yerine iki ya da ii¢ asamali kavram basari
testlerinin kullanilmasi tavsiye dilmektedir.
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Abstract

This article intends to highlight the need and importance of career education in National Curriculum at an elementary
Level. A case of Pakistan has been selected for this review. Applicability of career education in national curriculum has
been discussed through extensive review of the National Education Policy (Ministry of Education Government of
Pakistan, 2009) and career development framework practicing globally. Review has shown that there is need of career
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educationist that require to be embraced in the light of worldwide patterns and national substances.
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1. INTRODUCTION

The education system is strongly influenced by the environment in which that exists. It is
considered as one of the main pillars of human and economic development. United Nations
International Childrens’ Emergency Fund (2000) report mentioned that the quality of education is
dependent upon five features: environments, contents, learners, processes and outcomes. Each feature
play a major role in modifying the education quality. First it is necessary to become familiar with the
term “career” in order to understand the career education concept. Watts (1996) stated that lifelong
progress of an individual in learning field is known as career. Likewise, Business dictionary (2015)
mentioned that an individual progress within an occupation over the years is termed as a career. Career
education is the study of developing skills, attitudes and thinking that enables students to work and
live within adult life. It helps students in transition phase from education to field and make ready for
work. Wheeler (1978) defined curriculum as deliberate practices given to students under the
supervision of school. The main purpose of designing curriculum is to make learner successful and
confident so that they can participate in the society affairs and show others how much they are
responsible and talented. Curriculum is like blue print that enables learners to concentrate on studies
and boosts them to keep moving till the major part of their journey is not over. For a student,
everything noticed in the educational modules is of awesome significance and career education is no
exemption. Current paper accentuations on the requirement, significance, application and suggestions
of career education in Pakistani Curriculum at the elementary level.

1.1. Need and Importance of Career Education

Education play a major role in the development of human beings. Globalization brings
individuals and institutions closer to each other with the help of digital technologies and economic
dynamics (Khan, 2014). Education play a major role in the development of society. Different countries
have added new subjects relevant to international context within their educational policies by
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considering the significance of globalization (Bloom, 2007). Career education is also inspired by the
global trends like other discipline since globalization trends encourage societies that they teach their
children so they can serve the international economy (Torres, 2002)

It was pointed out by Al’ Abari (2011) that the developing countries educational policies are
affected by globalization in the similar way as in established countries. Implementation of career
education within curriculum varies. First, within the duration of 1970s-1980, emergence and growth of
career education was seen in English curriculum. Literature suggest that career development learning
framdework DOTS model (Law & Watts, 1977) and Super’s theory (1957) are the basis of career
education. Hooley, Marriott, Watts and Coiffait (2012) confirmed that these frameworks have major
input in growth of career education.

Review of the New Zealand educational policy (2009) has shown that career guidance and
education are the basic constituents of balance education provided at the school level. It develops
motivation in students about decision-making in transition period from school to field work or higher
studies. Career education favors students in managing their career pathways and acquiring
opportunities in life by understanding career management competencies. School progress in New
Zealand has shown the positive impact upon students through introducing the career education
strategies within curriculum. Students’ motivation level is high as they narrate their prospect with
schools (TKI, 2009).

Review of the Pakistan National Educational Policy highlights the fact that career education has
been neglected at the primary level and its importance starts from secondary and upper secondary level
(Ministry of Education, 2009). It is because of general population and educationists mindsets that
consider primary learners too young for career education (Zahid, 2015). In real it is not true and career
education has its importance at an elementary level.

Ediger (2000) clarified that it isn't too soon to satisfy one's fantasies in life by taking part in the
field work at elementary years. Career education help learners in building up the genuine impression
of professions. Magnuson and Starr (2000), declared in paper entitled "How Early is Too Early to
Begin Life Career Planning? The Importance of the Elementary School Years", that "Helping
youngsters to accomplish self-satisfaction enormously benefits kids as they create. The later
advancement of aptitudes identified with vocation mindfulness, profession investigation, and ability
improvement can be amplified through the early improvement of the abilities that will be required for
the career related awareness”

At the time of admission, in secondary school setup, student is supposed to select subject and
make their career choices. But this stage is too difficult for the child due to the absence of career
education at an elementary level. There is need of guidance for students in making career decision.
Though it is harder for a student to change his/her career as he progresses to graduation level. As of
now his fundamental wellspring of direction and decision are his evaluations in exams which may be
inverse to his bent or wishes. Parent’s pressures and compulsions mold his choices. The reality of the
matter is that elementary level pupils are extremely youthful to settle on remedy decisions, yet access
to data and decision is an essential right.

1.2. Case of Pakistan

UNICEF report mentioned that 35% of the population of Pakistan is below the age of 15. It
means that Pakistan has one of the biggest youth bulge upon which the future of Pakistan depends
(Shackle, 2013). But if this huge number is not utilized properly then this same strength became a
problem for the country. Consequently, it can't be overruled that the administration makes genuine
strides towards building up an able human asset which is not just gifted and proficient yet engaged to
take educated choices about their profession. This highlights the need of a planned career guidelines
for each individual, thus summons the need of a legitimate and well way career education training
joined in the arrangement of teaching.

Career education has its importance in the survival of the country because it guides students in
making informed career decision which is fruitful for their upcoming years. There are many students
who make their choices under parental pressures but face difficulty in pursuing that career in future.
Most of the professionals in our society are pursuing their careers without interest or emotional spirit.
Many human beings in culture either pass on with their desires in the heart or convey these as past
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circumstances at whatever point they get the opportunity. Comparable situation exists inside Pakistan
culture: students settled on their career choices based on parental weight which denies their own;
flexibility. Rahila Narejo, one of the main human resource expert who writes in Dawn news in the
segment "Working environment Sanity" says that profession choices do not depend just on people
himself rather it relies upon the entire family inside our general public. A person's profession decision
is unequivocally impacted by the Parents, grandparents and more seasoned kin, which absolutely
disregard the inclinations and requirements of the person, who really needs to sparkle in a specific
picked vocation because of his/her diligent work (Narejo, 2013).

In Pakistan, there are four steps in the education system at pre-graduation phase; primary,
elementary, secondary and higher secondary level. There is one basis themed syllabus followed by the
education curriculum at primary and elementary level which is appropriate for graduation in any field.
However, in Pakistan, proportion of school going youngster is very low. Polar Star (2010) survey
report has identified the alarming situation in education system that drop out ratio is 74% which is
very high and only 26% students go for higher studies. Lack of timely guidance is one of the main
reason of this huge dropout. Farooq (2013) study mentioned that lack of awareness in studies and
schools are other sources of dropping out. In this scenario, the need of career education and
counselling has amplified significantly, particularly for school and college students. When information
regarding career is provided through adding career education in curriculum then it will play major
contribution in increasing the student retention.

Shabir (2013) argued that most of the youth in our culture are misfit in their jobs/working
conditions. They are compelled to do undesirable jobs on societal and parental pressures. He claims
that if an individual is not on his desirable position or job then he cannot deliver best is his life. In
these circumstances, if maximum output is required from youth then it is the responsibility of
education policy maker, government and owner of private schools to implement career education in
curriculum at elementary level.

1.3. Application of Career Education at an Elememtary Level:

Career development models and theories are very helpful in the process of implementing career
education in the educational programs at elementary level. By taking the help of system theory, career
planning can be executed in the complex system of Pakistan. Different systems are practicing in
education system of Pakistan such as textbook board, madrasa, O-A level and in like manner schools
are additionally partitioned into public and private division which itself a greater test in creating
quality training and vocation. Besides discussing the humerous education systems in Pakistan, system
theory is also helpful in recommending a legitimate cure of the framework differences (O-A level
framework, Matriculation, Madrassas) which is settling an inlet among parts of our general public.
Abernathy (2000) mentioned that Parson proposed trait and factor theory (structural approach).
According to this approach three factors for example, learning precision, work detail information, and
individual capacity to make a legitimate connection between these two play major roles in vacation
choice (Parsons, 1909). It means that the higher the congruency between personality and job trait, the
greater chances of job success and satisfaction.

The rise of innovative careers at the world implies that career education and guidance are
genuinely necessary for a superior concentration and advanced livelihoods. In the existing zone the
significance of information communication technology can't be ignored. Because of the creation of
ICT instruments and types of gear the field of education is radically progressed. By considering the
conditions it is apparent to state that a genuine formal and very much organized profession instruction
in Pakistan can't undoubtedly be functionalized. It would require more investment. The educator as a
rule plays the part of the career advisor without an organized profession training framework. Be that as
it may, they frequently confront issues because of the absence of learning identified with various
profession data. In these circumstances the effective ICT coordination and instructive results lie in
enhancing the limits of instructors and created sure and duty initiative in schools (Morrissey, 2015).

The use of career education at the rudimentary level will offer benefits not just to the individual
but in addition the nation as intellectual elite and the monetary/budgetary advantages. As indicated by
Askew (2007) career education programs at the rudimentary level create self-esteem, basic leadership
procedures, ability advancement, demeanor improvement, work mindfulness, group mindfulness,
school mindfulness, family mindfulness and mindfulness among the learners. Correspondingly, he
additionally reports that students get higher evaluations and scholarly accomplishment and because of
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the execution of career education, an expansion in vocation mindfulness, investigation and relational
aptitudes are considered. The preparatory career education aptitudes strengthened, created and
extended the future abilities as understudies advanced (Career Tec, 2000). As indicated by Nasir and
Khan (2012) different positive changes like upgraded mindfulness about numerous social and
instructive organizations can be normal by presenting the career guidance programs at school settings.
It is vital to outline a guidance curriculum which goes about as a foundation of the entire program.
Centrality of profession training in rudimentary educational modules can be clarified with the
assistance of the Faisal Bari articulation. Bari (2015) illuminates that the students don't have the
essential data about vocation decisions that may have been given at essential or possibly auxiliary
levels. These understudies can't settle on out from the decisions accessible not to mention making their
own one of a kind revelations.

It is surely the considerable need of an hour to survey the education policy and present the
reasonable, realistic and all-encompassing approach for career education and guarantee the joining of
career knowledge in the educational programs. The curriculum modules updating ought to acquaint
and empower students with the ideas of long lasting learning, advancement of relational connections
and advance vocation arranging. It ought to create profession related esteems and aptitudes and
definition of vocation objectives. The points and destinations of profession instruction in our national
educational policy can be planned by utilizing the DOTS FRAMEWORK given by Law and Watts
(1977) preceding usage. It can be useful to comprehend and distinguish vocation instruction needs at
the basic level. It will additionally help the educationists to build up an institutionalized career
education programs for schools. DOTS framework comprises of basic leadership, opportunity
mindfulness, change learning and mindfulness. The short and brief focuses are examined to
comprehend the utilization of the framework.

o Self-mindfulness recognizes and audit individual qualities, interests, values and favored ways
of life inside the setting of school, family and group

e Opportunity awareness depicts the aptitudes, characteristics and manners that are a piece of
employability and furthermore give assistance in sorting survey data and wellsprings of data
on career through ICT, paper and individuals sources.

e Decision making portrays the commitment of direction administrations to profession basic
leadership and suspect future choice focuses.

e Transition learning gives assistance to assess the aptitudes, capacities expected to make
fruitful changes into and inside instruction, preparing and work

However, considering the general financial states of Pakistan which still require to be enhanced,
it is hard to join monstrous and isolate educational programs of career education from the earliest
starting education level. Along these lines, an all-around coordinated type of vocation training inside
educational modules may be more adequate as opposed to give by a different subject, particularly at
primary level (Zahid, 2015).

1.4. Recommendations:

There are following suggestions for educationist and policy makers to incorporate the career
education in Pakistani curriculum at elementary level by keeping in view the global trends and
national realities.

1. Need investigation build up the significance of career as well as underline on the

conveyance of career education that ought to be fundamental once every week at the elementary

level

2. Provide awareness about self and others to students. Create multiple opportunities in order

to develop social understanding and engage them with different people

3. Create atmosphere in classroom for complex learning, begin to provide first-hand

experience to students and raise inquiring spirit within children

4. There is need of refreshing educational programs at elementary level. Field walks and

experience sharing activities will be incorporated into which students are presented to different

alternatives accessible at household and countrywide level

5. Accompany career exploration and career awareness experiences with open doors for

learners to show their convictions about themselves in connection to the different professions.
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To conclude, government alone cannot bring reforms regarding career education, but is also the
responsibility of public-private institutions to move forward and to push ahead and haul out most of
the nation's populace from literacy. Now it is time to make fruitful changes in the education field as
the world is growing fast. There is demand and respect of educated human resource in world market. If
we want to see our youth as successful and utilizing their best capabilities then there is need to know
their interests and aptitude and place them in their desire positions. This activity is not possible
without adding the career education in the curriculum.
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