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Introduction
The knowledge that has been accumulated since the first
eras is collected systematically. The whole of this knowledge
collection is called the knowledge content. In today’s world,
with the rapid advance in knowledge and technology, teaching
different ways to attain knowledge has been emphasized
rather than supplying pre-packaged knowledge to students.
Several examples in the literature (Campbell, Campbell and
Dickinson, 1999; Haar, Hall, Schoepp and Smith, 2002;
McKeachie, 1994) point out the fact that in the classroom,
some changes regarding the roles of the teachers should be
conducted. These studies reached the following common
results:
1.

The teacher shouldn’t see himself or herself as the
center of all activities, as the basic source of
knowledge, or as the licensed expert.

2.

The teacher shouldn’t convey the knowledge to his
or her students, but rather he or she should
reinforce research and motivate students to
participate in classroom activities.

3.

The teacher should prepare course contents and
teaching methods by taking students’ individual
differences into consideration.

According to the constructivist theory, learning is the
interpretation of what is happening in the world from the
point of view of the individual in planned experiences
(Jaworsky, 1994). With the word ‘experience’, it is meant that
students take part in the learning-based activities, feel the
activity by using all possible senses, and reach a conclusion
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after thinking in terms of cause-effect relations. Perceiving, organizing, and classifying the
knowledge; interpreting experiences; and reaching a conclusion are important elements in
developing concepts.
Science process skills are defined as an understanding of methods and procedures of scientific
investigation. They are related to the proficiency in using various aspects of science and are
associated with cognitive and investigative skills. Through these skills, scientists collect knowledge,
put experiments together, analyze data, and formulate results. Science process skills are very
important for meaningful learning; because learning continues throughout the life, and individuals
need to find, interpret, and judge evidences under different conditions they encounter. Therefore,
it is essential for students’ future to be provided with science process skills at educational institutions
(Harlen, 1999). If these skills are not developed sufficiently, students cannot interpret the
knowledge. For example, if the related evidence is not collected, collected concepts won’t help
students to understand what takes place (Tobin., Kahle, and Fraser, 1990). For this reason, the
basic target in science classes should be teaching students how to attain knowledge rather than
passing the convenient knowledge.
Several studies in the literature show that the science classroom is the most appropriate
environment for students to gain experience in hands-on activities. Hands-on activities help students
to learn science and gain more experience by doing different instructional strategies such as inquiry
(Flick, 1993), computer simulation (Huppert, Lomask and Lazarowitz, 2002), web-based learning
(Mohd, 2004), and cooperative learning (Okebukola and Ogunniyi, 1984). Some of the researchers
indicated that acquisition of science process skills requires continued instruction (Arena, 1996; Padilla,
2004; Padilla, Okey and Garrard, 1984). Through hands-on activities, students use different senses in
science classes by touching, feeling, moving, observing, listening, smelling and sometimes testing
materials in a controlled manner. This helps students to progress from concrete thinking levels to
more complex thinking levels (Jones, et. al., 2003). Although effects of hands-on activities in teaching
and learning have been accepted, why and how these are effective are still discussed. According to
the constructivist theory, students are not passive recipients of knowledge; they construct knowledge
by participating actively in learning activities and by using cognitive processes (Wheatley, 1991).
Therefore, if hands-on activities are demonstrated by the teacher or by video, students take the
role of passive learners and this isn’t as effective as their actively participation in hands-on learning
activities in group dynamics (Daniel, 1993; Shapley and Luttrell, 1993). Cooperative learning approach
provides an instructional learning environment in which students discuss the material, share ideas,
listen, consider other’s ideas, and clarify their thinking throughout verbal interaction with each
other (Lonning, 1993; Watson and Mashall, 1995; Webb, 1982).
According to Newman (1990), social conditions in a class are constructed actively by the
teacher and students. The learning environment constructed in the classroom should support
interactive dialogue, discussion, and cooperation in activities. Science laboratories are the most
important learning environments that provide the development of attitudes and cognitive levels
in a positive manner and that lead students to discover scientific facts and concepts in small groups
as well as providing development of social relations through activities. Due to these reasons, lab
activities should be given more consideration in science teaching (Hofstein and Lunetta, 2004;
Lazarowitz and Tamir, 1994).
With these basic principles, research showed that when science courses are enriched by
cooperative learning approach, positive effects are found on achievement and higher level thinking
skills, social development, and cognitive and emotional characteristics such as self-respect and
attitude (Bilgin and Geban, 2004; Zacharia and Barton, 2004). Tobias (1992) reported that main
reasons of students’ negative attitudes towards science are the lack of interest and motivation,
being passive recipients, competition with grades instead of cooperative learning, and rote learning
based on problem solving instead of grasping concepts.
This study was conducted to investigate effects of hands-on activities incorporating a
cooperative learning approach on eight grade students’ achievement of science process skills and
attitudes toward science.

28

Journal of Baltic Science Education, 2006 No. 1 (9)
ISSN 1648–3898

THE EFFECTS OF HANDS-ON ACTIVITIES INCORPORATING A COOPERATIVE
LEARNING APPROACH ON EIGHT GRADE STUDENTS’ SCIENCE PROCESS
SKILLS AND ATTITUDES TOWARD SCIENCE
(P. 27–37)

The study was guided by the following research questions
1.

Is there a significant difference between effects of hands-on activities incorporating a
cooperative learning approach and teacher demonstration approach on eight grade
students’ science process skills when their pre-SPST scores were used as a covariate?

2. Is there a significant difference between effects of hands-on activities incorporating a
cooperative learning approach and teacher demonstration approach on eight grade
students’ attitude toward science when their pre-ATSS scores were used as a covariate?
Methodology of research
The study included 55 students from two separate 8th grades instructed by the same
science teacher in an Elementary School located in an urban area in Bolu.
The participants of this study were 55 8th grade students from two intact classes of an
elementary school located in an urban area in Bolu, in Turkey. This study was conducted over
a 15-week period in the spring term of 2004-2005 academic year. All participants attended
three hour lecture per-week in a science course. One class was randomly assigned to the
experimental group (n=28; 16 girls and 12 boys) while the other group formed the control
group (n=27; 16 girls and 11 boys). The average age of the participants was 14 years.
In order to address research questions asked in this study, Science Process Skill Test and
Attitude Scale toward Science were used.
Science Process Skill Test (SPST): This test included 30 items. In this test, 25 items were
taken from Raming, Bailer & Ramsey (1995) and 5 items were taken from Gabel (1993). The
test, which has 8 dimensions, includes 5 items related to observation, 3 items related to
measurement and metric system, 4 items related to inferences, 3 items related to prediction,
4 items related to operational definition, 4 items related to controlling variables, 3 items
related to interpreting data and 4 items related to testing hypotheses. Some examples of
science process skills test were given in Appendix 1. All of the items in the test were adopted
into Turkish by the researcher. Also, an English language teacher checked the translation and
a science course instructor checked the content validity of the test. For pilot study, the test
was applied to 861 7th Grade and 8th Grade students and the Cronbach’s alpha reliability
coefficient of the test was found to be .78.
Attitude Scale toward Science (ASTS): This scale, which was developed by Geban and
Ertepinar (1994), measures the students’ attitudes toward science as a school subject and
contains 15 likert-type items (strongly agree, agree, undecided, disagree and strongly disagree).
The reliability of this scale was found to be .83. ASTS was given in appendixe 2.
The researcher prepared teaching materials including theoretical knowledge related to
the science process skills, open-ended questions, hands-on activities, and the comprehension
test related to each activity from the literature (Gabel, 1993; Ramig, Bailer and Ramsey,
1995).
The theoretical knowledge related to the science process skills include observation,
measurement, inferences, prediction, operational definition, identifying and manipulating
variables, organizing and interpreting data, and formulating hypotheses and experimenting.
Following activities were used in this study: 1) Penny observations, 2) Candle activity, 3)
Measurement of mass and volume, 4) Measurement of temperature, 5) Mysterious journeys
in the life of a raisin, 6) Creating a scientific model, 7) Penny prediction, 8) Prediction about
paper and plastic, 9) Helicopter happening, 10) Telephone technology made simple, 11) Thinking
about combustion, 12) Kaibab deer story, 13) M&M color experiment, 14) Pendulum experiment.
Since the project emphases were centered on the science process skills of students rather than
the specific content knowledge, hands-on activities were chosen from different science content
areas. The treatment was conducted in one of the three hours of the weekly science classes.
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Experimental and control groups were given SPST and ASTS as pre-tests before the treatment.
The science teacher was trained with cooperative learning approach and teaching materials.
Although a worksheet, which included theoretical knowledge of science process skills, is given
to the both experimental and control groups, the difference between to groups is explained
below.
In the control group, students were instructed with teacher demonstration approach.
The teacher first asked open-ended questions to get students’ attention and chose some
students to answer these questions. After the answers were given, the theoretical knowledge
of science process skills was explained during the lecture. After the lecture over, the teacher
presented an activity related to the subject to the whole class, A comprehension test, which
measures students’ understanding of each hands-on activities with the help of questions that
will be answered by the students, was administered at the completion of particular activities
using a projector, with the teacher allocating fair time and opportunity for the students.
Prior to the beginning of the treatment in the experimental group, the students were
assigned to four member-learning teams in a small group-learning environment. The groups
were heterogeneous with respect to their achievement: one high, two average and one low
achiever students for their previous science exam scores. Students in the experimental group
were trained about cooperative learning approach and the worksheets of hands-on activities
including a detailed description of the cooperative learning approach were distributed to all
of the students before the treatment. The teacher asked open-ended questions to raise an
interest of the students about the subject. This time, students were asked to answer the
questions first in pairs and then in groups of 4. When groups completed their work for each
question and reached a consensus, the teacher asked some of the groups to explain their
answers. The teacher continued asking questions until one of the groups provided the expected
answer. The students first read the given information sheets individually and then they talked
about what they understood in their groups. After the contents of information sheets were
grasped, hands-on activities were applied in pairs. The results were recorded in each pair’s
worksheets and compared with the results of the other pairs. If the results were not matching,
pairs repeated their activity within their groups or discussed the outcome by sharing their
ideas. Only after reaching a consensus, they shared their findings with the whole class. After
each hands-on activity, a comprehension test including questions that will be answered by
each group was presented using a projector. After each pair discussed and shared their ideas
with other pairs in the group, the group reached a consensus and wrote their explanations
with the teacher allocating fair time and opportunity. A speaker is assigned for each group to
report their explanations and the speakers within a group are changed for each answer.
The teacher got answers selectively from each student in the control group and the
groups of 4 in the experimental group. However, in order to keep the learning environment
fair, the teacher gave equal chances to the students to report their explanations. For this
purpose, the teacher used a check list. If the answers were correct, positive feedback was
given, if not, clues were provided or the activity was redone in order to reach the right answer.
If the correct answer was still not found, the teacher explained the right answer with reasons.
Only after the successful completion of these steps, another activity was used. At the end of
the treatment, both the experimental and the control groups were administered SPST and
ASTS as post-tests.
Students’ grade levels (8th grade), the number of hands-on activities, content knowledge
related to the science process skills, and the instructional time were held constant. Dependent
variables of the study were the students’ achievement scores of SPST and ASTS. Independent
variables of the study were the different types of instructions employed. The data obtained
from pre- and post-tests were analyzed by using SPSS (Statistical Package for Social Sciences)
(Norusis, 1991). When students’ pre-SPST scores and pre-ASTS scores were used as a covariate,
MANCOVA was used to test the research questions and to determine the treatment effects
on students’ post-SPST scores and post-ASTS scores.
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Results of Research
Mean and standard deviation for pre- and post-test scores for the experimental and the
control groups on SPST and ASTS are given in Table 1 and 2, respectively.
Table 1.

Descriptive statistic for pre-and post-SPST scores.
Pre-SPST

Group

Post-SPST

n

Mean

SD

Experimental group

28

13.54

2.22

22.14

3.35

Control group

27

12.85

2.29

16.52

3.46

Table 2.

Mean

SD

Descriptive statistic for pre-and post-ASTS scores.
Pre-ASTS

Group

Post-ASTS

n

Mean

SD

Mean

SD

Experimental group

28

52.75

3.68

57.64

5.82

Control group

27

52.41

3.92

53.00

6.89

It is seen from the tables that students’ mean scores of pre-SPST and pre-ASTS were similar
for the experimental and the control groups. Prior to the treatment, an independent t-test was
employed to determine whether there was a statistically significant mean difference between
control and experimental groups with respect to the pre-SPST and pre-ASTS scores. No statistically
significant mean differences between the two groups were found with respect to the pre-SPST
scores (t=1.123, df=53, p>0.05) and pre-ASTS scores (t=0.334, df=53, p>0.05). These results indicated
that students in the experimental and the control groups have similar attitudes towards science
and science process skills.
In order to investigate the effects of hands-on activities incorporating a cooperative learning
approach on students’ science process skills and attitudes toward science, MANCOVA was run on
independent variables and pre-tests scores were used as a covariate to control the initial group
differences. Before conducting the analysis of MANCOVA, the covariates were examined. According
to Weinfurt (1995), a covariate should be used only if there is a statistically significant linear
relationship between the covariate and dependent variables. Therefore, the condition has been
tested with Pearson correlation between pre- and post-SPST scores and pre- and post-ASTS scores.
Pre-SPST scores have significant correlation with post-SPST scores (r=+0.397, N=55, p<0.01) and
pre-ASTS scores have significant correlation with post-ASTS scores (r=+0.359, N=55, p<0.05). Hence,
pre-tests scores were used as a covariate.
One of the assumptions of MANCOVA is the homogeneity of covariance matrices. In order to
test this assumption, Bax’s Test was used. This analysis revealed that observed covariance matrices
of dependent variables are equal across the experimental and the control groups (F=0.373, p>0.05).
Therefore, this assumption was not violated. Levene’s Test was used to check the assumption that
error variance of dependent variables is equal across the experimental and control groups. All
significant values for dependent variables, post-SPST scores (F (1, 53) =0.003; p>0.05) and postASTS scores (F (1, 87) =0.253; p>0.05), were greater than 0.05, meaning the equality of variances
assumption was not violated.
After checking whether assumptions were violated, Hotelling’s T was used to test the effects
of hands-on activities incorporating a cooperative learning approach and teacher demonstration
approach on students’ science process skills and attitudes toward science. The results showed that
there were significant differences between the dependent variables in the teaching methods
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used (Hotelling’s T=0.991, F (2, 50) =24.775, p<0.05). Following up, ANCOVA was needed to decide
which dependent variables were responsible for the significant effects on students’ performance.
Table 3 and 4 contain the summary of ANCOVA comparing the mean scores of students’
performances in both the experimental and the control groups with respect to the post-SPST and
post-ASTS scores, respectively.
Table 3.

Sources

Summary of ANCOVA comparing the mean post-SPST scores of the students in the
experimental and the control groups.
df

Mean square

F

P

Treatment

1

361.197

37.566

0.000*

Pre-SPST
Error

1
51

77.005
9.615

8.009

0.007*

*

Significant at p<0.05

The analysis showed that students’ pre-SPST scores have significant effects on their postSPST scores (F (1, 51) =8.009, p<0.05). The results also indicated significant treatment effects F (1,
51) =37.566, p<0.05. The students in the experimental group who were instructed with hands-on
activities incorporating a cooperative learning approach demonstrated better performances
(adjusted mean=21.929) on SPST scores than the control group students who were instructed with
hands-on activities incorporating a teacher’s demonstration approach (adjusted mean=16.741).
Table 4.

Sources

Summary of ANCOVA comparing the mean post-ASTS scores of the students in the
experimental and the control groups.
df

Treatment
Pre-test
Error
*

Mean square

F

P

1

224.347

6.400

0.015*

1
51

235.531
35.055

6.719

0.012*

Significant at p<0.05

The analysis showed that students’ pre-ASTS scores have significant effects on their postASTS scores (F (1, 51) =6.400, p<0.05). The results also indicated significant treatment effects (F (1,
51) =6.719, p<0.05). The students in the experimental group who were instructed with hands-on
activities incorporating a cooperative learning approach demonstrated better performances
(adjusted mean=57.371) on ASTS scores than the control group students who were instructed
with hands-on activities incorporating a teacher’s demonstration approach (adjusted mean=53.282).
Discussion
The main purpose of this study was to compare the effects of hands-on activities incorporating
a cooperative learning approach and a teacher demonstration approach on the development of
eight grade students’ science process skills and attitudes toward science. The main differences
between the two instructional approaches were as follows: students in the experimental group
discussed open-ended questions, reading content knowledge related to science process skills and
doing hands-on activities cooperatively in small groups, while in the control group the science
teacher directed the open-ended questions, explained content knowledge related to science process
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skills, and did the hands-on activities.
According to the findings of the collected data for the first research question of the study, it’s
been determined that when hands-on activities are used along with a cooperative learning approach
compared to teacher demonstration approach, the science process skills of 8th graders have
developed in a positive manner. This result supports the findings that when hands-on learning
activities are undertaken along with student-centered teaching approaches, the science process
skills of students develop better (Hofstein and Lunetta, 2004; Lazarowitz and Huppert, 1993;
Walters and Soyibo, 2001; Westbrook and Rogers, 1994).
The findings of the collected data for the second research question show that when hands-on
learning activities are used with a cooperative learning approach, it enables the development of
positive attitudes in 8th grade students compared to teacher demonstration approach. This result
supports the findings in the literature. That is, when hands-on learning activities are used in
groups, the students’ attitudes toward science develop positively (Bilgin and Geban, 2004; Hofstein
and Lunetta, 2004; Lazarowitz and Huppert, 1993).
In traditional teaching approaches, students are passive recipients, but in the cooperative
learning approach students are in an active position. This approach allows students to work in
groups and enables them to develop social interactions. According to Johnson and Johnson (1986),
students who talk through course materials with peers will learn more effectively. The tasks
requiring social interactions will stimulate learning and will enable students to recognize that an
action should be taken with reference to others. In cooperative learning, students are provided
with concrete experiences at the first hand. According to Fleming and Levie (1979), the higher the
number of senses used in a learning situation, the better the learning will take place and the more
difficult forgetting will be. Jones et. al. (2003) found that hands-on learning activities used along
with student-centered teaching approaches provide students with positive attitudes towards
science.
Most of the research studies in the literature showed that there were positive relationships
between the students’ science process skills and their achievements in science (Bybee, 2000; Padilla,
2004; Wolters and Soyibo, 2001) and also between the students’ positive attitudes toward science
and their achievements in science (Kesamang and Taiwo, 2002; Schibeci and Riley, 1986). Therefore,
science teachers should be aware of the importance of improving the students’ science process
skills and positive attitudes toward science, because they are strong predictors of the students’
achievement in science.

References
Arena, P. (1996). The role of relevance in the acquisition of science process skills. Australian Science
Teachers Journal, 42, 34-39.
Bilgin, I. and Geban, Ö. (2004). Investigating the effects of cooperative learning strategy and gender
on pre-service elementary teacher students’ attitude toward science and achievement of science teaching
class I. H. U. Journal of Education, 26, 9-18.
Bybee, R. (2000). Teaching science as inquiry. In J. Minstrel ve E. H. Van Zee (eds), Inquiry into Inquiry
Learning and Teaching in Science. Washington, DC: American Association for the Advanvement of Science
(AAAS).
Campbell, L., Campbell, B and Dickinson, D. (1999). Teaching and learning through multiple
intelligences. Needham Heights: Allyn ve Bacon.
Daniel, L. (1993). Inquiry and concept formation in the general chemistry laboratory: The effects of
a constructivist method of instruction on college students’ conceptual change, achievement, attitude, and
perception. (Doctoral dissertation: State University of New York). Dissertation Abstracts International, 54,
04-A.
Flick, L. B. (1993). The meanings of hands-on science. Journal of Science Teacher Education, 40, 1-8.
Fleming, M and Levie, W. H. (1979). Instructional message design. Principles from the behavioral
sciences (2nd ed.). New Jersey: Englewood Cliffs
Gabel, L. D. (1993). Introductory science skills. (Secaond Education), Waveland Pres, Inc. U.S.A.
Geban, Ö. and Ertepinar, H. (1994). Bilgisayar destekli egitimin ögrencilerin fen basarilarina ve fen
bilgisi ilgilerine etkisi. Dokuz Eylül Üniversitesi, I. Ulusal Fen Bilimleri Eðitimi Sempozyumu Bildiri Özetleri

33

Journal of Baltic Science Education, 2006 No. 1 (9)
THE EFFECTS OF HANDS-ON ACTIVITIES INCORPORATING A COOPERATIVE
LEARNING APPROACH ON EIGHT GRADE STUDENTS’ SCIENCE PROCESS
SKILLS AND ATTITUDES TOWARD SCIENCE
(P. 27–37)

ISSN 1648–3898

Kitabi, Izmir
Germann, P.J., Roberta J. and Aram, R.J. (1996). Student performances on the science process of
recording data, drawing conclusion and providing evidence. Journal of Research in Science Teaching, 33,
773-798.
Haar, J., Hall, G., Schoepp, P., and Smith, D. H. (2002). How teachers teach to students with different
learning styles. Clearing House, 75, 142-145.
Harlen, W. (1999). Purposes and procedures for assessing science process skills. Assessment in Education,
6, 129-144.
Hofstein, A. and Lunetta, V. N. (2004). The laboratory in science education: foundations for the
twenty-first century. Science Education, 88, 28-54.
Huppert, J., Lomask, M. S. and Lazarowitz R. (2002). Computer simulations in the high school:
student’ cognitive stages, science process skills and academic achievement in microbiology. International
Journal of Science Education, 24, 803-821.
Jaworsky, B. (1994). Investigating Mathematics Teaching: A Constructivist Enquiry. LondonWashington: The Falmer Pres.
Johnson, D. W & Johnson, R. T. (1986). Encouraging student/student interaction. Washington DC:
National Association for Research in Science Teaching (ERIC Document Reproduction Service No. ED
266960).
Jones, M.G., Andre, T., Negishi, A., Tretter, T., Kubasko, D., Bokinsky, A., Taylor, R., and Superfine, R.
(2003). Hands-on Science: The impact of haptic experiences on attitudes and concepts. Paper presented at
the National Association of Research in Science Teaching Annual Meeting. Philadephia, PA.
Kesamang, M. E. E. and Taiwo, A. A. (2002). The correlates of the socio-cultural background of
botswana junior secondary school students with their attitudes towards and achievements in science.
International Journal of Science Education, 24, 919-940.
Lazarowitz, R and Huppert, J. (1993). Science process skills of 10th grade biology students in a
computer- assisted learning setting. Journal of Research on Computing in Education, 25, 366-382.
Lazarowitz, R. and Tamir, P. (1994). Research on using laboratory instruction in science. In D. Gabel
(Ed.), Handbook of research on science teaching and learning (pp. 94-128). New York: Macmillan.
Lonning, R. A. (1993). Effect of cooperative learning strategies on student verbal interactions and
achievement during conceptual change instruction in 10 th grade general science. Journal of Research in
Science Teaching 30:1087-1101.
McKeachie, W. J. (1994). Teaching tips: strategies, research and theory for college and university
teachers. Lexington: Mass: D.C. Heath and Company.
Mohd, S. R. (2004). The acquisition of ýntegrated science process skills in a web-based learning
environment. Research in Science & Technological Education, 22, 23-40.
Newman, D. (1990). Using social contex for science teaching. In M. Gardner, J.G Greeno, F.
Norusis, M. J. (1991). The SPSS guide to data analysis for SPSS/PC+, Chicago, II, SPSS Inc.
Okebukola, P. A. O. and Ogunniyi, M. B. (1984). Cooperative, competitive and individualistic
laboratory interaction patterns effects on students’ performance and acquisition of practical skills. Journal
of Research in Science Teaching, 21, 875-884.
Padilla, J. M., Okey, R. J. and Garrard, K. (1984). The effects of instruction on integrated science process
skill achievement. Journal of Research in Science Teaching, 30, 127-152.
Padilla, J. M. (2004). The science process skills. http://www.educ.sfu.ca/narstsite/publication/research/
skill.htm [2004, November 14]
Ramig, J. E., Bailer, J. and Ramsey, J. M. (1995). Teaching science process skills. U.S.A.: McGraw-Hill
Children’s Publishing.
Schibeci, R. A. and Riley, J. P. (1986). Influence of students’ background and perceptions on science
attitudes and achievement. Journal of Research in Science Teaching, 23, 177-187.
Shapley, K. S. and Luttrell, H. D. (1993, January). Effectiveness of a teacher training model on the
implementation of hands-on science. Paper presented at the Association for the Education of Teachers in
Science International Conference.
Tobias, S. (1992). Revitalizing Undergraduate Science: Why Some Things Work and Most Don’t.
Tuscon Ariz: Research Corporation.
Tobin, K., Kahle, J. B. and Fraser, B. J (1990) Windows into science classsrooms: problems associated
with higher-level learning. Falmer Pres, London,
Walters, Y. B. and Soyibo, K. (2001). An analysis of high school students’ performance on five ýntegrated
science process skills. Research in Science & Technological Education, 19, 133-145.
Watson, S. B. and Marshall, J. E (1995). Heterogeneous Grouping as an Element of Cooperative
Learning in an Elementary Education Science Course. School Science and Mathematics 95: 401-405.
Webb, N. M. (1982). Group composition, group interaction and achievement. Journal of Educational
Psychology 74: 475-484.
Weinfurt, K.P. (1995). Multivariate analysis of variance. In L. G. Grimm & P.R. Yarnold (Ed), Reading
and understanding multivariate statistics (pp.245-276). Washington, DC: American Psychological Association.
Westbrook, S.L. and Rogers, L.N. (1994). Examinin the development of scientific reasoning in ninth
grade physical science students. Journal of Research in Science Teaching, 31, 65-76.

34

Journal of Baltic Science Education, 2006 No. 1 (9)
ISSN 1648–3898

THE EFFECTS OF HANDS-ON ACTIVITIES INCORPORATING A COOPERATIVE
LEARNING APPROACH ON EIGHT GRADE STUDENTS’ SCIENCE PROCESS
SKILLS AND ATTITUDES TOWARD SCIENCE
(P. 27–37)

Wheatley, G. H. (1991). Constructivist perspectives on science and mathematics learning. Science
Education, 75, 9-21.
Zacharias, Z. and Barton, A. C. (2004). Urban middle-school students’ attitudes toward a defined
science. Wiley periodicals, Inc. Science Education, 88, 197-222.

Appendix 1: Some examples from Science Process Skills Test
1) Which of the following is an observation only?
A) The piece of metal is red, so it must be hot
B) The street is wet, so it must have rained
C) The table looks like it made of wood.
D) The child’s block is orange
2). Which of the following represent prediction about a snowman in front of the school?
A) The snowman is made of three large balls.
B) The students at the school made the snowman
C) The snowman will be melt within five days
D) The snowman has a red scraf aroun its neck
3). Select the definition that is not an operational definition.
A) An acid is a substance that changes the color of litmus paper to pink
B) Ice is frozen water
C) An araser is a material that when rubbed on a pencil mark makes it disappear
D) A telephone is a device that is esed to talk to someone who is not physically present
4). Recently, Beth heard sirens roaring on a nearby street. The next day when she went to school
she saw a house covared with wide black spots and smoke. The most reasonable inferences that
she could make when describing what she saw was:
A) The house was destroyed by a tornado
B) The house was destroyed by a wild animal
C) The house was destroyed by a fire
D) The house was destroyed by a hurricane
5). A written statement of a hypothesis must contain or strongly imply which of the following
variable?
A) Only the independent or responding variable
B) Only the dependent or manipulatated variable
C) Both the manipulated and responding variable
D) Both the manipulated and responding variable, as well as all the controlled variables
6). A students wants to know the effect of acid rain upon a fish population. She takes two jars and
fills each of the jars with tha same amount of water. She adds fifty drops of vinegar (acid) to ona
jar and adds nothing extra to the other. She then puts 10 similar fish in each jar. Both groups of fish
are cared for (oxygen, food, etc.) in identical fashion. After observing the behavior of the fish for
a week, she makes her conclusions. What would you suggest to improve this experiment?
A) Prepare more jars with different amounts of vinegar
B) Add more fish to the two jars already used
C) Add more jars with different kinds of fish and different amounts of vinegar in each jar
D) Add more vinegar to the jars already in use

35

Journal of Baltic Science Education, 2006 No. 1 (9)
THE EFFECTS OF HANDS-ON ACTIVITIES INCORPORATING A COOPERATIVE
LEARNING APPROACH ON EIGHT GRADE STUDENTS’ SCIENCE PROCESS
SKILLS AND ATTITUDES TOWARD SCIENCE
(P. 27–37)

ISSN 1648–3898

7) When converting from one unit to another in the metric system:
A) A series of prefixes are used to indicate the new unit
B) A series of suffixes are used to indicate the new unit
C) Conversion formulas must be used
D) There are twelve centimeters in each meter
8) Students created a data table showing the kinds of candy in a grocery store. They wanted to
make a graph, so they could show the data in a second way. What kind of graph is most appropriate
for the data?
A) Line graph
B) Bar graph
C) Both kinds of graphs
D) Another kind of graph
Appendix 2: Attitudes toward science scale.
Name and Surname:
Explanation: In this scale, there are 15 Likert-type statements to determine the students’ attitudes
towards science. There are five possible responses for each statement namely strongly agree,
agree, undecided, disagree and strongly disagree. Please select the most appropriate response
describing yourself after reading each statement carefully.
Strongly
agree
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1

I like Science courses very much.

2

I like reading Science books.

3

Science has a vital role in our daily life.

4

I enjoy solving Science problems.

5

I would like to learn more about Science.

6

I get bored at Scince Courses.

7

I enjoy following Science Courses.

8

I would like Science courses to be
allocated more time.

9

I get bored at studying Scince Courses.

10

I would like to get more information about real
life events related to Science subjects.

11

Learning Science is important in developing
our thought system.

12

Science is important in understanding better
the natural events around us.

13

Science courses are the most
unattractive courses.

14

I do not like participating in discussions
related to the Science.

15

I would like to allocate the most of my
study time to Science courses.

Agree

Undecided

Disagree

Strongly
disagree
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Ðåçþìå

ÍÀÓ×ÍÛÅ ÍÀÂÛÊÈ È ÎÒÍÎØÅÍÈß Ê ÍÀÓÊÅ
Ó×ÅÍÈÊÎÂ ÂÎÑÜÌÛÕ ÊËÀÑÑÎÂ Â ÐÅÇÓËÜÒÀÒÅ
ÏÐÎÂÅÄÅÍÈß ÏÐÀÊÒÈ×ÅÑÊÈÕ ÐÀÁÎÒ Ñ
ÏÐÈÌÅÍÅÍÈÅÌ ÏÎÄÕÎÄÀ ÊÎÎÏÅÐÀÒÈÂÍÎÃÎ
ÎÁÓ×ÅÍÈß
Èáðàãèì Áèëãèí
Öåëüþ èññëåäîâàíèÿ áûëî âûÿñíåíèå ðåçóëüòàòèâíîñòè ðàçâèòèÿ íàó÷íûõ íàâûêîâ è îòíîøåíèé
ê íàóêå ó÷åíèêîâ âîñüìûõ êëàññîâ ïóò¸ì ïðîâåäåíèÿ ïðàêòè÷åñêèõ ðàáîò ñ ïðèìåíåíèåì ïîäõîäà
êîîïåðàòèâíîãî îáó÷åíèÿ. Èññëåäîâàëàñü ãðóïïà, ñîñòîÿùàÿ èç 55 ó÷åíèêîâ äâóõ âîñüìèõ êëàññîâ
îñíîâíîé øêîëû, îáó÷àåìûõ îäíèì è òåì æå ó÷èòåëåì. Ïóò¸ì ñëó÷àéíîãî âûáîðà áûëè îïðåäåëåíû
êîíòðîëüíûé è ýêñïåðèìåíòàëüíûé êëàññû. Â ýêñïåðèìåíòàëüíîì êëàññå îáó÷åíèå ïðîâîäèëîñü ââèäå
ïðàêòè÷åñêèõ ðàáîò ñ ïðèìåíåíèåì ïîäõîäà êîîïåðàòèâíîãî îáó÷åíèÿ, â òî âðåìÿ êàê â êîíòðîëüíîì
êëàññå îáó÷åíèå îñóùåñòâëÿëîñü ïóò¸ì ïîêàçà äåìîíñòðàöèîííûõ îïûòîâ ó÷èòåëåì. Äëÿ îöåíèâàíèÿ
ðåçóëüòàòèâíîñòè ðàáîòû â îáîèõ êëàññàõ äî è ïîñëå ïðîâåäåíèÿ ñîîòâåòñòâóþùåãî îáó÷åíèÿ
ïðèìåíÿëèñü òåñòû îïðåäåëåíèÿ íàó÷íûõ íàâûêîâ (SPST) è îòíîøåíèé ê íàóêå (ASTS).
Ïðåäâàðèòåëüíîå òåñòèðîâàíèå ÿâëÿëîñü îñíîâîé îòñ÷¸òà äëÿ îöåíêè ïðîãðåññà â ïðîöåññå îáó÷åíèÿ.
Ðåçóëüòàòû èòîãîâîãî òåñòèðîâàíèÿ ïîäòâåðæäàþò ëó÷øèé ïðîãðåññ ó÷àùèõñÿ ýêñïåðèìåíòàëüíîãî
êëàññà.
Êëþ÷åâûå ñëîâà: íàó÷íûå íàâûêè, ïðàêòè÷åñêàÿ ðàáîòà, êîîïåðàòèâíîå îáó÷åíèå,
äåìîíñòðàöèîííûå îïûòû ó÷èòåëÿ.
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