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Abstract

The desire to measure students’ affective and psychomotor skills along with cognitive
abilities created a necessity to switch to new approaches in assessment and evaluation
methods. The aim of the study is to compare the concept map and structured grid with
the achievement test. The research questions are; 1) Is there a significant correlation
between students’ concept map points, structured grid points and achievement test
points?, 2) How is changing the students’ achievement test points, concept map activity
points and structured grid points? and 3) Is there a significant difference between
students’ concept map activity points and students’ structured grid activity points based
on gender? The relational screening method, which is a quantitative research design is
used in this study for research method. The sample of this study includes 23 sixth grade
students who are being educated at Atatiirk Middle School in Vezirkoprii town at 2014-
2015 academic year. In this study, two concept map activities and a structured grid
made by researchers were applied with an achievement test which was multiple-choice
test prepared by Ceylan (2008) to the students at the end of the unit. Spearman-rho test
done by researchers to see the correlation between the points obtained from concept
map activities, structured grid and achievement test. A high, significantly positive
relationship was found between achievement test points and concept map filling activity
points. A significant positive relationship was found between the achievement test and
concept map creating activity points. It is can be said that, concept map activities served
their purpose and they could measure the same skills with achievement test. However,
there weren’t any significant relationship found between structured grid and
achievement test points. It was thought that, this result occurred because of students
weren’t accustomed to structured grids. There weren’t any significant relationship
found between the points obtained from concept map activities and structured grid
points. Descriptive analysis was performed to find answers to the second research
question. It was seen in the results of the analysis that, students’ highest arithmetic
mean came from achievement test. It was thought that, these results occurred because of
students familiarity with multiple-choice tests. The arithmetic mean of students’
concept map filling activity points were found higher than the arithmetic mean of
students’ concept map creating activity points. This result can be read as, students
couldn’t create the links between concepts. Mann Whitney U test was performed to find
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answers to last research question. It was seen in the test results that, there weren’t any
effects to these activities points’ by gender. Teachers can be informed about alternative
assessment and evaluation tools. Alternative assessment and evaluation methods can be
use in addition to traditional methods for evaluation.

Keywords: Concept map; structured grid; alternative assessment and evaluation
methods; electricity in our lives

Introduction

Measuring in education is defined as, “to determine student’s knowledge, skills and
behaviors in short his capacity at the academic level” (Ogan Bekiroglu, 2004, p.3). We can
use assessment and evaluation methods to determine the deficiencies, which are occurring in
the teaching process, or to determine the qualifications that can occur at the end of the process
(Tan, 2008).

Learning does not occur only in the cognitive field. Not only cognitive characteristics but also
affective and psychomotor skills should be measured. Because the traditional measuring
methods only focused on cognitive achievement, new approaches and methods were needed
in the assessment and evaluation area, and it was started with changing teaching programs.
The requirement of the use of alternative assessment tools is available in the curriculum but it
appears, this is not fully implemented (Adanali & Doganay, 2010; Akbas & Gengtiirk, 2013).

There is much information in the literature about alternative assessment methods’ benefits to
education process (Duban & Kiigiikyilmaz, 2008; Sasmaz Oren, Ormanc1 & Evrekli, 2011;
Yildiz & Uyanik, 2004). Examples of such benefits can be given like; to facilitate the keeping
of the details in the students’ mind, to provide to evaluate students in many ways and to
increase students’ attitudes to the course with positively (Batdi, 2014; Gedizgil & Deryakulu,
2008; Yildiz & Uyanik, 2004). Alternative assessment and evaluation techniques can increase
the students’ participation in the lesson and can give the students opportunities for expressing
themselves by using a student-centered approach (Yildiz & Uyanik, 2004). Gedizgil and
Deryakulu (2008) reported that using the concept maps created a positive impact to students’
attitudes for computers. Sasmaz Oren et all. (2011) mentioned that, when prospective science
teachers assigned, they want to use alternative assessment techniques and they think these
methods will improve effective and permanent learning. Alternative assessment and
evaluation methods allow educators to be more objective in students evaluation process, and
provides an opportunity for evaluating students through different angles (Duban &
Kigiikyllmaz, 2008). Furthermore, these methods can reveal individual differences of the
students and this situation can develop their creativity (Duban & Kiigiikkyillmaz, 2008).
Oztiirk, Yalvag Hastiirk and Demir (2013) said that, the using of alternative assessment
methods in the class, can provide students’ participation in an active way with having fun, can
have a positive effect on students’ self-confidence, can refer students to do research, and can
allow students to do self and peer assessments. It is known that, teachers have positive
opinions about alternative assessment and evaluation techniques (Akbas & Gengtiirk, 2013;
Duban & Kiigiikyilmaz, 2008; Kuran & Kanatli, 2009). In the literature it is known that,
teacher have less service years have more positive opinions than teachers who have more
service years (Karamustafaoglu, Caglak & Meseci, 2012; Kaya, Balay & Gogen, 2012; Okur
& Azar, 2011). Saglam-Arslan, Aver and Iyibil (2008), Senel Coruhlu, Er Nas and Cepni
(2009) and Giines, Dilek, Hoplan, Celikoglu and Demir (2010) stated that, teachers do not
have enough information to use alternative assessment and evaluation methods. There are
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some studies stated that, teachers have positive opinions about alternative assessment and
evaluation techniques (Akbas & Gengtiirk, 2013).

There are some reasons for choosing traditional assessment methods instead of alternative
assessment techniques for use by teachers which are; teachers’ have lack of information about
alternative assessment techniques, the alternative assessment techniques preparation process
Is time-consuming, and alternative assessment methods put more responsibilities on teachers
(Akbas & Gengtiirk, 2013; Karakus & Oztiirk Demirbas, 2011; Kuran & Kanatli, 2009; Okur
& Azar, 2011; Ozsevge¢ & Karamustafaoglu, 2010). Apart from that, lack of time, crowded
classes, test systems and teachers lack of information about methods may be indicate for
reasons of choosing traditional assessment methods (Saglam-Arslan et all., 2008; Ozsevges &
Karamustafaoglu, 2010; Usta, C1gir Dikyol & Ince, 2010; Giines et all., 2010; Biiyiiktokatli
& Bayraktar, 2014).

Concept maps, structured grids, students’ portfolios, diagnostic trees, and mind maps can be
mentioned for alternative assessment and evaluation tools (Bahar, Nartgiin, Durmus & Bigak,
2006). Concept map is a teaching strategy that links between individuals learning paths and
the things that the students’ learned (Kaptan, 1998). Doris emphasized that, it is necessary to
examine student activities in many ways to understand students’ using and understanding
skills of scientific concepts (as cited in Korkmaz & Kaptan, 2005). Novak and Gowin (1984)
mentioned that, concept-mapping methods can be an educational tool which can uncover what
students’ learned. The literature states that concept maps can used for learning, teaching and
as a measurement tool (Cildir & Sen, 2006). There are some studies indicating that, concept
maps are more commonly used than project and performance evaluation techniques (Akbas &
Gengtiirk, 2013; Caliskan & Kasikci, 2010; Kuran & Kanatli, 2009; Ozdemir, 2010; Saglam-
Arslan et all., 2008). A study conducted by Usta et all. (2010) indicated that, project, concept
maps, and students’ portfolios are preferred from alternative assessment methods for student
evaluation by prospective science teachers. Kaptan (1998) says that, concept maps can be
used as assessment tools and it can be helpful for indicating the concepts that students are
having difficulties learning. A study conducted by Korkmaz and Kaptan (2002) stated that,
concept maps make a positive effect to conceptual development. In the literature there is
much information about concept maps used as an assessment tool. Kandil inge¢ (2008) and
Ozdemir (2005) investigated the correlation between achievement test scores and concept
maps scores. Altmok and Un Acikgdz (2006) stated that, collaborative concept mapping
method had a positive effect to students’ attitudes for science lesson. In the same study
Altinok and Un Acikgdz (2006) said that, individual concept mapping method had also
increased the attitude points for science lesson but this increment was not important. Giines et
all. (2010) stated that, teachers think about concept maps that, concept maps being helpful to
repeat the subjects and establish ties between concepts by students. Besides Batdi1 (2014), and
Gedizgil and Deryakulu (2008) stated that, concept maps have positive effects when they use
in learning environment.

Because of the answers can be given to students in a several boxes, structured grid technic can
be seen as an alternative to multiple choice tests (Durmus & Karakirik, 2005). Caliskan and
Kasiker (2010) indicated that, diagnostic tree, structured grid, word association test and group
and peer assessment forms not to be much chose to use by teachers as an alternative
assessment and evaluation methods. Biiyiiktokatli and Bayraktar (2014) stated that, peer
assessment, structured grid, diagnostic tree and portfolio techniques are the least-used
techniques by teachers as alternative assessment techniques. In the literature, teachers’ lack of
knowledge is given as the reason of less using of structured grid and diagnostic tree
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techniques (Saglam-Arslan et all., 2008). In a study Yesilyurt (2012) indicated that, science
teachers more used traditional methods than alternative assessment techniques to evaluate the
students but nevertheless they slightly used alternative assessment techniques like concept
map and structured grid.

Methodology

The purpose of the study

The purpose of this study is to investigate the correlation between students’ concept
map points, students’ structured grid points and students’ achievement test points. In this
study, researchers looked for answers to this questions; “Is there a significant relationship
between students’ concept map points, students’ structured grid points and students’
achievement test points?”, “How are changing the students’ concept map activity points and
students’ structured grid points?” and “Is there a significant difference between students’
concept map activity points and students’ structured grid activity points based on gender?”.

Model

This study was performed using relational screening method, which is a quantitative
research design. Karasar mentioned that, this method is used to find the presence and degree
of multiple variables (as cited in Giile¢ & Alkig, 2003)

Sample

The population of this study consists of sixth grade students in primary education
schools in Vezirkoprii, a town in Samsun, Turkey. The sample of this study includes 23 sixth
grade students who are learning at Atatiirk Middle School in Vezirkoprii for the 2014-2015
academic year.

Data collection tools

In this study researchers used concept map activities, structured grid and a
achievement test for data collection. The concept map activities and structured grid are
prepared by researchers. The achievement test is prepared by Ceylan (2008). The achievement
test is a multiple-choice test, has 25 items and every item has four choices. The achievement
test is prepared with taking into consideration the misconceptions of students and
achievements of subject. After pilot implementations, the items which are reduce the
reliability was removed from test and the test has taken its final shape. The test’s reliability
coefficient is 0=0.60. In the same study mentioned that, this value is on the limits and
therefore they take an expert opinion before using the test. It is stated that, with expert
opinions, it was decided that the test is applicable and reliable.

In this study, researchers prepared a structured grid and therefore contact an expert for taking
feedback for it. Researchers take expert opinions for content validity of structured grids. The
structured grid fixed according to the feedbacks and used in the study. The structured grid
scored for the reliability by two raters who were unaware of each other. After that, the scores
were compared. Five papers selected randomly and used for rater consistency. It is seen that,
the raters give the same score to two papers (%100), the rater consistency on the others
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calculated are 0.97; 0.96; 0.91. Therefore overall of rater consistency was found 0.96, which
means it is reliable.

In this study, researchers conducted two concept map activities. In one of the activity,
researchers asked students to fill in the blanks on the concept map that are prepared by
researchers. On the other concept map activity, researchers gave some concepts and asked to
students to create a concept map. Researchers contact an expert for taking feedback about
concept map activities’ validity. To ensure content validity of concept map activities,
researchers take opinions from experts. Two raters, who were unaware with each other,
scored the concept maps for the reliability. After that, the scores were compared. Five papers
selected randomly from filling concept map activity papers and used for rater consistency. It
is seen that, the raters give the same score to two papers (%100), the rater consistency on the
others calculated are 0.72; 0.88; 0.87. Therefore overall of rater consistency was found 0.89.
The same process was done with creating concept map activity papers. Five papers selected
randomly from creating concept map activity papers and used for rater consistency. The
results showed that, the raters give the same score to one paper (%100), the rater consistency
on the others calculated are 0.80; 0.77; 0.86; 0.75. Therefore overall of rater consistency was
found 0.80.

Data collection and data analysis process

After teaching “Electricity in Our Lives”, researchers presented the required
information about the concept maps and structured grid to the students. After this process,
concept map activities and structured grid given to the students and was asked to fill. Finally
the achievement test which is prepared by Ceylan (2008), given to students and was asked to
answer. After that, answer sheets of the students who participate all activities were analyzed.

For the scoring achievement test, researchers gave same points to each item and scoring was
done on 100 points. The scoring processes of the concept maps were made according to
Novak and Gowin (1984)’s criteria. One point is given to examples and links, five points are
given to hierarchies and ten points are given to cross-links. Then, calculated points
proportioned and scored over 100. After that, researchers do the analysis on the statistic
software. The scoring process of structured grid were made according to Johnstone, Bahar, &
Hansell (2000)’s criteria. According to this method, the following formula is used for scoring:

C1: The number of correct boxes selected
C2: The total number of correct boxes
C3: The number of wrong boxes selected
C4: The total number of wrong boxes

After the formula used, 1 is added to the points after that, the points multiplied by 5
(Johnstone, Bahar, & Hansell, 2000). Then, the scores obtained by this formula proportioned
and scored over 100. After that, researchers do the analysis on the statistic software.
Spearman’s rho test, Mann Whitney U test and descriptive analysis was applied and the
results was assessed at p=0.05 significance level.
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Findings

In the study, Spearman’s rho test was conducted to find an answer to the first research
question, “Is there a significant correlation between students’ concept map points, students’
structured grid points and students’ achievement test points?” The results of Spearman’s rho
test are presented in Table 1.

Table 1. The correlation analysis of concept map, structured grid and multiple choice test

Achieveme  Structured Creating Filling Concept
nt Test Grid Concept Map Map
Achievement Test r 1.000 0.323 0.512 0.806
p 0.132 0.013 0.000
N 23 23 23 23
Structured Grid r 0.323 1.000 0.271 0.224
p 0.132 0.211 0.305
N 23 23 23 23
Creating Concept r 0.512 0.271 1.000 0.456
Map p 0.013 0.211 0.029
N 23 23 23 23
Filling Concept Map r 0.806 0.224 0.456 1.000
p 0.000 0.305 0.029
N 23 23 23 23

There is a high significantly positive relationship between achievement test points and
concept map filling activity points (p<0.05). There is also moderate significant positive
relationship between achievement test points and concept map creating activity points
(p<0.05). However, the relationship between achievement test points and structured grid
points were not statistically significant (p>0.05). The relationship between structured grid
points and concept map activities was also not statistically significant (p>0.05).

In the study, descriptive analysis was conducted to find an answer to the second research
question which is “How is changing the students’ achievement test points, students’ concept
map activity points and students’ structured grid points?”. The results are presented in Table
2.

Table 2. Descriptive analysis of achievement test points, structured grid points and concept
map activities’ points

N X SD Min Max
Achievement Test 23 61.21 16.42 28.00 84.00
Structured Grid 23 55.26 8.74 36.60 74.60
Creating Concept Map 23 16.24 15.25 0.00 50.00
Filling Concept Map 23 36.06 23.74 0.00 76.47

After the descriptive analysis, the mean of the students’ achievement test points was 61.21
over 100. Standard deviation of achievement test was calculated as 16.42. Students’ lower
score was found as 28 and students’ higher score was found as 84 from the achievement test.
The mean of the students’ structured grid points was found as 55.26. Standard deviation of
structured grid was calculated as 8.74. Students’ lower score was found as 36.60 over 100 and
students’ higher score was found as 74.60 over 100 from the structured grid. The mean of the
students’ concept map creating activity points was found as 16.24. The mean of the students’
concept map filling activity points was found as 36.06. Standard deviation of concept map
filling activity is calculated as 23.47. In some answer sheets, there are none regarded correct
or reasonable answers. For that reason the lower score of the concept map activities is found
as 0. The highest score of participating students in concept map filling activity was calculated
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as 76.47 over 100.

In the study, Mann Whitney U test was conducted to find an answer to the last research
question which is “Is there a significant difference between students’ concept map activity
points and students’ structured grid activity points based on gender?” The results are
presented in Table 3.

Table 3. The results of Mann Witney U Test

n Mean Rank Sum of U p

Ranks

Achievement Woman 13 13.58 176.50 44.500 0.202
Test Man 10 9.95 99.50

Structured Grid Woman 13 12.62 164.00 57.000 0.620
Man 10 11.20 112.00

Creating Woman 13 12.00 156.00 65.000 1.000
Concept Map Man 10 12.00 120.00

Filling Concept Woman 13 13.08 170.00 51.000 0.383
Map Man 10 10.60 106.00

There was no significant difference between men’s achievement test points (Mean
Rank=9.95) and women’s achievement test points (Mean Rank= 13.58) based on gender
(p>0.05). There was no significant difference between men’s structured grid points (Mean
Rank=11.20) and women’s structured grid points (Mean Rank=12.62) based on gender
(p>0.05). There was no significant difference between men’s concept map creating activity
points (Mean Rank=12.00) and women’s concept map creating activity points (Mean
Rank=12.00) based on gender (p>0.05). There was no significant difference between men’s
concept map filling activity points (Mean Rank=10.60) and women’s concept map filling
activity points (Mean Rank=13.08) based on gender (p>0.05).

Table 4. The means of women’s and men’s points for all activities

n Mean

Achievement Woman 13 64.92
Test

Man 10 56.40

Structured Grid Woman 13 56.01

Man 10 54.30

Creating Woman 13 15.83

Concept Map Man 10 16.76

Filling Concept Woman 13 39.36
Map

Man 10 31.76

For all activities, women’s and men’s points’ arithmetic means is almost the same. For
achievement test; women’s arithmetic means calculated as 64.92, men’s arithmetic means
calculated as 56.40, for structured grid; women’s arithmetic means calculated as 56.01, men’s
arithmetic means calculated as 54.30, for concept map creating activity; women’s arithmetic
means calculated as 15.83, men’s arithmetic means calculated as 16.76, for concept map
filling activity; women’s arithmetic means calculated as 39.36, men’s arithmetic means
calculated as 31.76.
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Discussion and Conclusion

As the result of analysis, there was found moderate and positive significant
relationship between students’ achievement test points and students’ creating concept map
activity points. After the analysis there was also found high and positive significant
relationship between students’ achievement test points and students’ concept map filling
activity points. From these results it can be said that, two concept map activities also can
measure the same skills like achievement test. For that reason it can be expressed that,
concept map activities served their purpose. There are some studies with similar and different
results in the literature. In a study conducted by Eroglu and Kelecioglu (2011), concept map
results and short answer test results were compared and moderate, significant positive
relationship was found. Kandil inge¢ (2008) found a poor and significant relationship
between achievement test and concept map points in his study. There is few correlation
studies have been found related to the structured grid while performing the literature review.
In a study, Hassan, Hill and Reid (2004) compared a structured grid results with a end of term
exam results and they found significant relationships ranging between 0.19 and 0.34. In
another study, Danili and Reid (2005) found a poor, significant positive relationship between
multiple-choice test results and structured grid results.

In this study, researchers investigated the correlation between structured grid points and
achievement test points. As a result of this study, there was no statistically significant
relationship between structured grid points and achievement test points. Students’ being not
so familiar with structured grid activities can be seen as a cause of this situation. In the
literature it is stated that, teachers’ level of use of the alternative assessment and evaluation
tools less than the level of use of the traditional measurement tools (Adanali & Doganay,
2010; Akbas & Gengtiirk, 2013; Caliskan & Kasikgi, 2010). In addition to it is mentioned
that, teachers’ level of knowledge is not enough about alternative evaluation techniques
(Saglam-Arslan et all., 2008; Senel Coruhlu et all., 2009; Caliskan & Kasik¢1, 2010; Giines, et
all., 2010). Because of teachers abstaining from to use structured grids, students’ lack of
experience about that can be taken naturally.

According to the results of descriptive analysis, students’ highest arithmetic mean came from
achievement test. Mean of students’ structured grid points almost same to mean of students’
achievement test points. Apart from that, arithmetic mean of students’ concept map filling
activity points was found higher than arithmetic mean of students’ concept map creating
activity. Students’ being familiar with multiple-choice tests are thought as the reason of this
situation. As another result, arithmetic mean of students’ concept map filling activity points
found higher than arithmetic mean of students’ concept map creating activity points. This
situation can be interpreted as links between concepts could not form accurately by students.
Kandil inge¢ (2008) stated that, prospective teachers know the concepts but they couldn’t
create the links between concepts completely.

In the results of Man Whitney U test, there aren’t any significant differences between
achievement test points, concept map activities points and structured grid points according to
gender. This result can be interpreted, as not having any effects on these activities points’ by
gender. Saracaloglu, Serin and Bozkurt (2001) said that, there wasn’t any significant
difference on overall success of students by gender.

Last of all, researchers found that, students were more successful on achievement tests. It is
seen as a reason of this result that, students have familiar with multiple-choice tests and also
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students have not very familiar with alternative assessment and evaluation tools. Students
were statistically more successful at concept map filling activity in concept map activities.
This situation can mean that, students couldn’t create the links between concepts in fully. At
the end of the analysis the results showed that, there was no gender impact to the points.

Recommendations

The following recommendations are presented according to the study results.

(1) Alternative assessment and evaluation methods can be use in addition to traditional
methods. This situation can be lead to students get accustomed to different evaluation
techniques.

(2) Teachers can be informed about alternative assessment and evaluation techniques and
with this way teachers can more use the alternative assessment and evaluation
methods in their classes.
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