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Abstract

The pre-test and post-test quasi-experimental design with control group was used in this study, in which the im-
pact of alternative assessment activities on students” academic achievement levels and attitudes were explored
by employing these activities in the unit “Electricity in Our Lives” of the Science and Technology Course. The re-
search was carried out in three elementary schools in the city of Kocaeli, which exhibited three different levels
of success in the SBS (National Level Determination Exam). The academic achievement test, which was one of
the data collection tools of the study, was developed by the researchers and its reliability was found to be .85. A
Likert-type scale, whose reliability was found to be .96, was employed in order to measure students’ attitudes
towards science. In addition, 14 alternative assessment activities were used in the study, which were develo-
ped by the researchers and composed of structural communication grid, diagnostic tree and predict-observe-
explain activities. According to the findings of the research, a significant difference was found between the ex-
perimental and the control groups with respect to science attitudes and achievement in the favor of the experi-
mental groups. A generally positive correlation was found between the mean scores that the students in the ex-
perimental group got from the activities and their achievement pre-test-post-test scores.
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Osborne and Wittrock (1983) underlined that the
knowledge a student or an individual possesses is
of importance for responding new information.
This opinion was based to constructivist learning
approach. Brooks and Brooks (1999) suggested
that the student works actively in this process to
construct knowledge and that she/he has self-
control (cited in Hanger, 2006). In an educational
environment in which students actively seek to
construct knowledge, it is not enough to use only
the conventional assessment approaches. Students
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either interpret the new situation or prefer to un-
dertake regulations again in the event that struc-
turing is not meaningful. (Brooks & Brooks, 1993).

Colburn (2000), effectively using the principles of
the constructivist approach, makes some sugges-
tions for the teaching of science and technology.
First one is the inquiry method of the central of
teaching science, second one, is to encourage col-
laborative learning in class, and the last one is im-
portance of questions asked in classroom.

Alternative assessment approaches are used to as-
sess students’ knowledge and skills, and they are
different from conventional methods. Alternative
assessment is a philosophy and it is goal-oriented.
Alternative assessment generally emerged out of a
practice connected to an educational reform and of
anew quest (Donovan, Larson, Stechschulte, & Taft
2002; McMillan 2001; Settlage, 2004). Stone (1990)
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argued that new practices and strategies are needed
for the selection of a good assessment method, and
underlined the importance of using alternative as-
sessment methods instead of conventional ones.

In their studies, Herman, Aschbacher and Winters
(1992) listed the common features of alternative
evaluation as enabling students to do something
new, to develop their higher thinking skill on the
basis of comprehension, to solve problems, to take
responsibility and to undertake tasks, to have a
real world interaction and to make more coherent
decisions, i.e. to make a better evaluation (cited in
Corcoran, Dershimer, & Tichenor, 2004). In their
studies, Conradie and Frith (2000) and Bol, Ross,
Nunnery and Alberg (2002) maintained that the
use of alternative methods would make evaluation
flexible and yield positive results.

The structural communication grid (SCG) tech-
nique, which is among alternative assessment
activities, is an assessment technique aiming at
revealing students’ cognitive structures and is
composed of small boxes. In this assessment tech-
nique that is different from the multiple choice
test technique, students are expected to define the
boxes that convey the most suitable responses and
to number the boxes in a correct order. Therefore,
this technique is called “structural communication
grid” (Jonstone, Bahar, & Hansell, 2000). A struc-
tural grid consists of rows and columns and one
can place pictures, figures, scripts etc. in the bricks
depending on the level of students. Furthermore,
the number of bricks might vary depending on the
group (Durmus & Karakirik, 2005). This flexibil-
ity is thought to enable the person using structural
communication grid to make a more objective as-
sessment and evaluation over a wider population
(Bahar 2003, Durmus & Karakirik, 2005). This
technique is of great importance since it measures
meaningful learning and determines the miscon-
ceptions in the information network (Jonstone et
al., 2000). Solas (1992) underscores the importance
of using the structural communication grid for as-
sessment purposes. Durmus and Karakirik (2005)
argued that it is an alternative to multiple-choice
tests.

In diagnostic tree, students are asked to make the
best choice by choosing among true or false state-
ments in a way that is from the most basic to the
most detailed one. In this way, one obtains a tree
with 8 or 16-choice list of expressions (MEB, 2006).
The technique is considered an alternative to the
traditional true-false tests. Its advantages include
determining fallacies, enabling on-computer prep-
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aration and providing an opportunity to notice
and correct any wrong decisions. Nevertheless, the
most significant limitation of the technique is that
it proves to be incapable of assessing higher level
learning skills (Bahar, Nartgun, Durmus, & Bicak,
2008).

The predict-observe-explain (POE) method was
developed by White and Gunstone (1992). This
method consists of three phases and it is imple-
mented by taking the opinions of each student
and developing reasons. It is also referred to in the
literature as POE (Prediction- Observation- Ex-
planation) method. There exist studies in which
this method was employed to investigate chil-
dren’s understanding of science concepts (White
& Gunstone, 1992; Liew & Treagust, 1995). In the
diagnostic tree (DT) method, students are asked to
pick correct answers among expressions aligned
from the most general to the most detailed. Thus,
a branched tree culminating in a list of expressions
with eight or sixteen choices emerges (National
Ministry of Education [MEB], 2006). This tech-
nique is seen as an alternative to conventional true/
false tests. Among the advantages of this method
are determinability of incorrect knowledge, pro-
duction at a computer environment and the possi-
bility of detecting and correcting wrong decisions.

Gamor (2001) revealed in her study that alternative
assessment and evaluation methods have facilitat-
ed the construction of knowledge and phenomena
compared to the conventional assessment meth-
ods. In the study carried out by Andrade and Du
(2005), the importance of alternative assessment
practices for student achievement is underlined.
Janisch, Liu and Akrofi (2007) indicated in their
study that alternative assessment methods will help
students acquire awareness about their needs, fol-
low academic developments, and understand the
values regarding the learning environment and
the learning process. Koseoglu, Tiimay and Ka-
vak (2002) observed, at the end of their study in
which they employed the predict-observe-explain
method, that students’ attitudes towards chemistry
improved and their motivation levels went up.

In his study, Karahan (2007) used “structural grids”,
“concept maps” and “diagnostic trees” and made an
attempt to determine the effect of alternative assess-
ment and evaluation techniques on achievement.
He concluded that alternative assessment and eval-
uation techniques had a positive influence on stu-
dents’ achievement level. Kartal and Buldur (2007)
conducted a study with the aim of determining in
which alternative evaluation technique(s) students
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were more successful and compared their scores in
alternative evaluation techniques with those in tra-
ditional assessment and evaluation methods. Their
study concluded that students were most successful
and least successful in “diagnostic tree” and “struc-
tural grid” respectively. Moreover, they were more
successful in exams devised through alternative
evaluation techniques than traditional ones. Nev-
ertheless, Orhan (2007) found that teachers used
diagnostic tree less often than any other alterna-
tive evaluation methods. Similarly, Ersoy (2008)
discovered that the least commonly used technique
was structural communication grid. Karacak-
Deren (2008) observed a significant variation in
the level of achievement obtained by students from
an achievement test consisting of structural grids,
matching, puzzle.

Similarly, worksheets were found to have a positive
impact on attitude (Bozdogan, 2007). Ince (2007)
investigated the effect of portfolios on 6" grade
students’ attitudes towards science and technology
and on reducing their text anxiety. The researcher
concluded that portfolios had a positive effect on
students’ attitudes. Mihladiz (2007) also found that
portfolios affected students’ attitudes in a positive
way.

In this study, the aim is to explore the impact of the
use of structural communication grid, diagnostic
tree and predict-observe-explain methods on stu-
dent achievement and attitude. When the studies
on the subject were reviewed, no study was found
on 7" grade students in terms both of the units se-
lected and of the methods employed. Therefore, it
is believed that this study will be compelling with
respect to its findings.

Answers were sought to the following sub-prob-
lems by departing from the problem: “Does the
use of alternative assessment activities in the unit
“Electricity in Our Lives” have any significant im-
pact on students’ academic achievements and at-
titudes?

1. Is there any significant difference between the
experimental and the control groups in terms
of the scores of students in science attitude and
achievement post-tests?

2. Is there any significant difference between the
science attitude and achievement pre-test and
post-test scores of the experimental and the con-
trol group students?

3. Is there any significant difference between the
achievement pre-test and post-test scores of ex-
perimental and control group students with re-
spect to their school achievement levels?

4. Is there any significant difference between the
scores that the experimental group students got
from the activities prepared by using structural
communication grid, diagnostic tree and pre-
dict-observe-explain techniques, with respect to
school success level?

5. Is there any significant correlation between stu-
dents’ achievement test scores and the scores
they got from the activities prepared by using
structural communication grid, diagnostic tree
and predict-observe-explain techniques?

Method
Model

Quasi-experimental method was used in this
study in which the impact of alternative assess-
ment activities on students’ attitudes and academic
achievement were explored. The difference of the
quasi-experimental method from the true-exper-
imental method is the selection of groups whose
levels are appropriate to each other before the
selection (Karasar, 2006). The pre-test, post-test
quasi-experimental design with control group was
used in this study.

Universe and Sample

The universe of the research consists of all 7%
grade students in the central district of Kocaeli.
To determine the sample of the research, the el-
ementary schools located in the area were ranked
by researchers according to their success levels in
the SBS 2007 exam, and then they were divided
into three strata each of which consisted of equal
number of schools. Of the schools in each stratum,
the average SBS achievement was calculated and
two schools in each stratum that are the closest to
those averages were defined. Then, six schools were
selected whose success levels were low, medium
and high. With the evaluations performed after
the level-determination and science attitude scales
were administered, two classrooms whose success
levels and science attitudes were similar to each
other were included in the sample in one of the two
schools placed in each stratum. In this study, the
stratification technique was employed at the stage
of determining schools, and the random sampling
technique was used at the stage of defining the
sample where the study would be conducted in the
school. The study group consists of 132 students
(66 female, 66 male) enrolled in these schools in
the 2008-2009 Academic Year.
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When the level-determination, attitude and
achievement pre-test results of the students en-
rolled in the schools of A, B and C were examined,
no significant difference was found between the
experimental and control groups (p>.05). It could
then be concluded that the experimental and con-
trol groups in each school were similar to each oth-
er in terms of prior-knowledge levels and attitudes.

Level-Determination Test: The assessment ques-
tions in the unit “Electricity in Our Lives” of the 6%
grade Science and Technology textbook and work-
book, published by the Ministry of Education, were
rearranged without disrupting their authenticity
and used for level-determination purposes. The ap-
propriateness of the questions to the acquirements
and their suitability to content validity were given
special attention. In this test, a total of 25 questions
were included: 10 true/false questions, 5 gap-filling
questions, and 10 multiple choice questions.

Science Attitude Test: The scale developed by
Demirci (2003), which consists of 32 items on a
5-point Likert-type scale was used.

The scale’s Cronbach’s alpha reliability coefficient
was found by Demirci to be .96. Ozgelik (2007)
used this scale and calculated its alpha value to be
.93. The scale was found to be suitable for this study
since the reliability values obtained were high.
Whereas a value of the scale was found in pre-test
in this study to be .91, it was .94 in the post-test..

Achievement Test: The academic achievement test
was developed by the researchers in order to deter-
mine students’ academic achievement levels in the
unit “Electricity in Our Lives”. During the test de-
velopment process, a pool was first formed, which
consisted of 90 multiple-choice questions that had
been prepared in line with the acquirements. Ac-
cording to the opinions of experts, 50 questions
that comprised the acquirements were selected out
of this pool. A pilot study was first carried out in
order to determine the validity and reliability of
the achievement test. The pilot study was carried
out with 300 8" grade students who were enrolled
in four elementary schools, which were selected
among those schools that had not been included
in the research in the city of Kocaeli. The aim of
administering the achievement test on 8" grade
students is that these students already possess these
acquirements. For the item analysis of the test, all
scores were ranked from the highest to the low-
est. The best 27% of all the papers were put into
the “higher group” and the worst 27% were put
into the “lower group’, and the rest of the papers
were not considered. The most difficult and the
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questions were excluded and the number of ques-
tions was reduced to 25, whose content validity was
tested. Of the achievement test that consisted of
25 questions, the mean item difficulty was found
to be .50, and the discriminating power of the test
was found to be .56. In the study, both the split-
half method and the KR method were employed as
reliability measurement techniques. The Pearson’s
correlation between the odd and even numbered
items was r=.77. This is a positive significant corre-
lation, that is, the test’s internal consistency is high
(Aydogdu & Kesercioglu, 2005). Pearson’s correla-
tion values between the first and the last half of the
test were found to be r=.70. This is also a positive
significant correlation. Finally, the test’s reliability
of measurement was tested according to KR-20 and
it was found to be r,=.85. Measurement reliabil-
ity of achievement test is greater than r,=.70, that
means that the reliability is high (Yilmaz, 1997).

Alternative Assessment Activities: The study in-
volved 14 different alternative assessment activi-
ties. For the validity and reliability of the activities
developed by the researchers, the designed alter-
native assessment activities (SCG, DT and POE)
were shared with fourth-grade Science Teaching
students at Kocaeli University for six class hours in
two different days and, thus, the activities’ content
scope, difficulty level and responses to be given to
questions were discussed. The activities were rear-
ranged according to the outcomes of these discus-
sions. After these arrangements, the opinions of
three field experts and six Science and Technology
teachers were requested in order to ensure the ac-
tivities’ validity and reliability. The activities were
finalized in line with the opinions after this study
that approximately lasted six weeks. Besides, in line
with the experts’ opinions and by also consider-
ing the activities’ durations of implementation, the
number of activities was reduced.

Results and Discussion

The findings of this study obtained by exploring
the impact of the use of alternative assessment ac-
tivities in the unit “Electricity in Our Lives” on stu-
dents’ attitudes and academic achievement levels
were discussed with respect firstly to its impact on
students’ attitudes and then to its impact on their
achievements. The discussion, which continued
with the success of the control groups selected from
schools at different success levels in alternative as-
sessment activities, ended with the comparison of
the success demonstrated in alternative assessment
activities within same groups with the achievement
test results.
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According to the conclusions drawn from the find-
ings, a difference was found between the experi-
mental and control groups in each of the schools
A, B and C in terms of the scores obtained from the
science attitude post-test. Whereas the difference
between the experimental and the control group in
the school, A was not significant, the differences in
other schools were significant (A: p>.05, B: p<.01,
C: p<.01). The finding that the differences between
the post-test scores in the schools with medium
and low success levels were significant whereas the
differences between the experimental and the con-
trol groups in each school in terms of the science
attitude pre-test scores were insignificant might
indicate that the assessment activities carried out
positively influenced the science attitude in these
schools. When the studies that explore the im-
pact of different methods employed in classes on
students’ attitudes were reviewed, instances were
found where the attitude post-test scores of experi-
mental and control groups differed significantly.
Studies carried out by Gazioglu (2006), Ceylan
(2008), Yener (2006) and Gugliier (2006) can be
given as examples.

Significant differences were found between the sci-
ence attitude pre-test and post-test scores in the
control groups in all schools and in the total of ex-
perimental groups (Experimental Group 1: p<.01,
Experimental Group 2: p<.01, Experimental Group
3: p<.01 and Experimental Total Group p<.01). Of
the students placed in experimental groups, the
mean scores obtained from the science attitude
post-test are significantly higher than the mean
scores obtained from the science attitude pre-test.
Therefore, it could be argued that the alternative
assessment activities carried out on experimental
group students took effect and elicited a positive
change in their attitudes towards science. Stud-
ies carried out by Hamayan (1995), Conradie and
Frith (2000), Janisch et al. (2007), which indicated
that alternative assessment activities might gener-
ate a positive improvement in students’ attitudes
towards the course taught, point to similar find-
ings.

Differences were found between the science atti-
tude pre-test and post-test mean scores of the total
control groups in the schools A, B and C. However,
it is observed that only the difference between the
pre-test and post-test scores of the control group
in the school with high success level is significant.
This finding might give rise to the idea that achieve-
ment positively influenced attitudes independent
from the methods employed. In a research that

investigated the relationship between academic
achievement and attitudes, it was found that there
exists a positive medium-level correlation between
the attitudes of science teacher candidates towards
the chemistry course and their academic achieve-
ment levels (Hanger, Uludag, & Yilmaz, 2007). No
significant difference was found between the pre-
test and post-test scores in the control groups in
schools with medium and low success levels. In
a study conducted by Dinger, Ece and Yildizlar
(2008), it is suggested that there exists a difference
between the attitude pre-test scores and post-test
scores of the control group, but that this difference
is not significant although a clear increase is ob-
servable in attitude scores.

A significant difference was found between the
experimental and control groups in the schools A,
B and C with respect to the scores obtained from
the achievement post-test (A: p<.01, B: p<.0I; C:
p<.05). It was observed that the students of the
experimental group scored higher than the stu-
dents of the control group. This finding might be
interpreted in a way that the alternative assessment
activities that were performed had a positive im-
pact on students’ achievement. When the studies
that explored the impacts of different methods
implemented alongside conventional methods on
student achievement are reviewed; while no differ-
ence is observed in students’ science achievements
in the studies carried out by Ceylan (2008), Unal
and Ergin (2006); studies conducted by Yilmaz and
Huyugiizel-Cavas (2006), Demirbas and Yagbasan
(2006), Yildiz-Duban (2006) Kincal, Ergiil and
Timur (2007) concluded that the different methods
and techniques, when compared to conventional
ones, had positive impacts on achievement.

When the t-test results related to the achievement
pre-test and post-test scores of the experimental
and control groups were examined; significant dif-
ferences were observed between the pre-test and
post-test total scores of both the experimental
group in each school and the total experimental
group (Experimental Group 1: p<.01, Experimen-
tal Group 2: p<.01, Experimental Group 3: p<.01
and Experimental Total Group: p<.0I). It could
therefore be said that the scores that the control
groups got from the achievement post-test are sig-
nificantly higher than their scores in the achieve-
ment pre-test. This finding might give rise to the
idea that the alternative assessment activities posi-
tively influenced students” achievement levels. Liew
(2004), in the study that investigated the effective-
ness of POE activities, attempted to determine
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the impact of POE activities on students’ science
conceptions and achievement levels. As a result, it
was observed that even those students exhibiting
negative attitudes expressed their opinions using
the predict-observe-explain method. The study
suggests that the method is influential in determin-
ing student achievement.

There exist differences between the pre-test and
post-test scores of all the three control groups.
Whereas the differences were not significant
between achievement pre-test and post-test to-
tal scores of the Control 1 group in the school A
and the Control 3 group in the school C (Control
Group 1: p>.05, Control Group 3: p>.05), the dif-
ference was significant between the pre-test and
post-test scores of the Control 2 group in the
school B (Control Group 2: p<.0I). Increase in
students’ achievement levels is expectable since
the contributions of teaching activities no matter
how discordant the process is are non-negligible.
Numerous studies reported increases in students’
achievement levels that were not statistically sig-
nificant. Similar results were observed in the stud-
ies carried out by Kalem, Tanel and Callica (2002)
and Balim, Inel and Evrekli (2008). In some other
studies, on the other hand, it was suggested that
achievement post-test scores of control group stu-
dents were found to be higher than pre-test scores
and these differences were significant. Studies of
Tagdemir and Tay (2007) and Orhan and Bozkurt
(2009) support this result.

When the in-school variance of the achieve-
ment pre-test scores of experimental and control
groups was examined, a significant difference was
observed (p<.01) and it was determined that the
school A, the success level of which was high, was
significantly more successful than the schools B
and C. It was also determined that the achievement
post-test scores of experimental groups ranged ac-
cording to the success levels of schools, and that the
difference between the school groups was signifi-
cant, similar to that in the pre-test, in the favor of
the school with high success level (p<.01). In the
control groups where the achievement post-test
was performed, it was observed that the results
ranged according to the success levels of schools
but that no significant difference existed (p>.05).

When the scores that the control groups got from
the activities prepared using structural communi-
cation grid, diagnostic tree and predict-observe-
explain techniques were examined in terms of
schools’ success levels; it was found that there exists
a significant difference. In order to determine the
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degree and location of this difference, Tukey test
analysis was performed to examine the mean scores
obtained from SCG, DT and POE techniques, and
it was found that the school B scored significantly
higher than the schools A and C (p<.05, p<.01).
Similarly, the school A scored significantly higher
than the school C (p<.01). When the total scores
obtained from the SCG, DT and POE techniques
were analyzed with respect to schools’ success lev-
els, it was observed that the school success level
created significant difference, and that the control
group students in the school B scored the highest
in terms of activity averages. Although it was tried
in this research to select practice teachers in experi-
mental groups from the same level and the neces
sary instructions and warnings were delivered both
before and after the performance of the activities;
it was not possible to level teachers’ attitudes to-
wards students. The teacher at the school B became
a significant factor in the easy and successful ex-
ecution of the student communication activities. In
order to eliminate this effect, it could be suggested
for future studies that the researcher himself/her-
self should conduct the class in experimental and
control groups. However, another point of concern
is the difficulty to receive permission from both
administrators and teachers for the researcher to
conduct the classes for such long times.

When the relationship between students’ scores in
the alternative assessment activities and their scores
in the achievement test was analyzed through the
Pearson’s correlation, a positive high-level correla-
tion was found between the mean scores obtained
from the SCG activities and the mean scores ob-
tained from the achievement post-test at the level
of r=.53. A positive low-level correlation was de-
termined between the mean scores in DT activities
and the achievement post-test scores at the level of
r=.19. A positive high-level correlation was found
between the mean scores in POE activities and the
achievement post-test scores at the level of r= .44.
A generally positive correlation was determined
between the mean scores obtained from the activi-
ties and the achievement post-test. Although the
size of the sample does not allow for generalization
since this was an experimental study, it could still
be concluded that those students who successfully
perform the assessment activities like structural
communication grid and predict-observe-explain
show success in the academic achievement test
too. In a study conducted by Barootchi and Kes-
havarz (2002), a correlation was examined between
the scores obtained through portfolio, which is
one of the alternative assessment techniques, and
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the scores obtained from the exams prepared by
teachers. The findings of this research indicated
that students responded positively to the portfolio
technique and that it positively contributed to their
achievements in their courses.

Suggestions

Although the fact that the findings cannot be gen-
eralized since this study was a quasi-experimental
research limits the suggestions; to guide future
studies, what follows are several suggestions for re-
searchers and authorities.

1. Researchers could be suggested to carry out
studies in which the impacts of several variables
like the access to facilities, socioeconomic status
and schools’ environments (village, small town,
city etc.).

2. As seen in studies conducted, different activities
performed positively influence students’ attitudes
towards courses. Comparisons could be made by
conducting different teaching and assessment-
evaluation methods especially in classes with me-
dium and low success levels.

3. By considering the positive role of the use of
different assessment methods and techniques in
increasing students’ achievement levels, teachers
could be encouraged to employ these methods and
techniques.
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