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Abstract: In this study, the activities the science teactardidates used during analyzing experimental tasks
were examined comparatively. Digital photographtiwaiies, shape and symbol using activities wereseim as
the activities the students would carry out durarnplyzing experimental tasks. Relational surveyhoeiwvas
used in the study. The study group consisted af'89" and 3° year students studying at Ahi Evran University,
Faculty of Education, Science Education Departm@ihie data of the study were analyzed using freguyenc
arithmetic mean, t-test and One Way Analysis ofaviae (ANOVA). As a result of the study it was ¢btivat
even total scores of the students from performaese (Performance Test — A) prepared by using digit
photographs were higher than the total scores ftbenperformance test (Performance Test — B) prepanse
using shapes and symbols, there was no meaniniffiedeshce between the total scores.
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INTRODUCTION

Bringing up individuals equipped with problem solgi skills, having a scientific thinking and a broad
perspective is considered to be a general purpbserefore many new methods and techniques are being
developed at every level of education and numestudies are conducted to find out the best instat
practices. Considering the fact that science edutdtecomes more permanent by doing and living, the
necessity for using laboratories more effectivalynistruction would be clearer.

In science education, the experiments in the lalp beacarried out in various ways. When the studiethis
field are examined it can be seen that there aee ttypes of laboratory approaches in general.sf laee close-
ended experiments, open-ended experiments andhegistesting experiments. The aim in all thesesethypes
of experiments is to teach scientific process skilid technical skill approaches (Temiz and Ta@32Qepni et
al., 2005; OGzmen and Yit, 2005)

Science Instruction, Experimental Tasks and VisuaMaterials

Students learn best by doing and living. With thbodratory approaches, science classes will appesd o
students and this will bring success. An instructitilizing experiments will teach students to gslestions, to
identify problems and to cooperate and find sohgiwith others (YOK, 1997).

However, occasionally, laboratory tasks appeartodie conducted as ideal. This may be ascribetigddct
that the teachers do not have sufficient laboragmyipments, other equipments are insufficient tuede are
some shortages stemming from the students. In gtedy, Dindar and Yaman (2003) reported that seien
teachers could not use equipments effectively &ss#s and the teachers ascribed this to the icisuifly of
their equipments.
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Taken the impact of the laboratory tasks on sciénsguction granted, it can be argued that briggim the
class visual tasks demonstrating the how-to of ewpnts will enhance the instruction in case it possible
to conduct those experiments. Teachers that aréidamith experimental tools would be more sucéeasm
carrying out and achieving experiments. Bulunuz Brglil (2001) suggested in their study thdty@ar student
class teachers were confident in using laboratqoypenents related with science and technology, ghpthey
failed in grouping and interpreting the data oledinin another study, Temiz and Kanl (2005) ingeded the
freshmen’s knowledge of experimental equipmentghersubjects in the high school physics curriculiime
results of the study showed that the freshmen'sviedge of equipments was insufficient and they geded
from high school almost without conducting any ekpent.

In an effective science instruction, many instrowéil materials should be used. Visual instructionaterials
involve graphics, photographs, concept maps, slifitws, computers and the like. Graphics, diagrams
photographs, tables and mathematics formulas aatdiom experimental tasks will form the centesofence
applications. Additionally these media are effeefyvused in textbooks (Bowen and Roth, 2002). These
materials will also engage the students to thesegDuzgun, 2000). Moreover the photos that velubed in

the textbooks should be well connected with théstexd titles (Pozzer and Roth, 2003). A study bich et

al. (2003) was conducted on the “Let's Learn Matterit of the 4" year curriculum and revealed that the
performance score of the group using visual mdgewas higher.

Visual materials of science instruction should bellwrepared and effectively implemented. Photolsagre
reported as effective visual materials in instrtél settings. The drawings in the textbooks shbelgrepared
considering cultural and regional properties. Visugliterate or deficient students might experoendifficulty

in interpreting pictorial illustrations (er, 2003). Teachers are using verbal and non-Verts@munication
effectively in instructional settings. Meanwhiléely draw pictures and diagrams and use their badguage
(Ardenghi and Roth, 2007).

Slykhuis, Wiebe and Anetta (2005) claimed that pgaphs should be classified when used as visutriaks
during instruction. Their classification was adduls:

Decorative Photographs Photographs without givittey dr reference in text.

lllustrative Photographs Photographs without givaaglitional information or reference.

Explanatory Photographs These photographs inclygaeation and classification and the reference
is stated.

Complementary Photographs The reference is stai¢ldeosame page and includes new information.

Visual drawings and modeling are important in teohsoncretization of the subject that will be tAtigMany
studies were conducted on the effects of the vislgshents in textbooks or auxiliary books. Ardengil Roth
(2005) investigated the views of high school stusl@out the photographs on textbooks. The datssrstudy
came from interview records. The relationship oé tbhotographs with the prepared text was examined.
Kabap nar (2003) attempted to determine how wellisual elements in science and chemistry textbditted

the fundamentals of constructivist approach. Whil tim, he compared Turkish and English textbotrkshe
end, he suggested that English textbooks incorpdnatore visual elements and Turkish textbooks deduno
visual elements with conceptual questioning, draeiaf process steps and comparisons at molecwikalr léan
and Roth (2006) examined the examples in textbdokierms of comparison of the microscopic cases in
chemical events. This type of drawings was reporteddave a significant impact on students’ perspest In
their study, Wilmsen et al. (2005) stressed theoirgmce of creating models in molecular biologyjsats. Yet
they claimed that this point was not taken for gedrin biology curricula and they underscored teeassity for
activities particularly designed for promoting thedeling skills of students.

The results of a body of research reveal the sigmite of using visual elements in instructiondtiisgs. Yet
these elements should be prepared and coveredxtinotks with sensitivity. These elements shouldphel
students create cognitive models that will enalbéedoncretization of the knowledge about real sibna. This
may be achieved through allowing students to gpsdte in active learning environments.

THE AIM OF THE STUDY

The assessments of science objects either in ofadaring the transition to a higher institution education
(SBS, OSS etc.) appear to be implemented usingstimebols of the equipments used in experiments.
Considering the fact that the students do not cautymany active tasks in laboratories and they @rdrk on
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modeling the situation, it can be deduced thatiit e difficult for the students to carry out expeental
activities. In the laboratory tasks of various scie branches, students are observed to easilyedinsymbols
of the equipments they use in their experimentewéier, especially after a certain period of tinas klapsed
from the experiments of electricity subjects, thadents live difficulties in conducting new expeents with
the same equipments. This study aimed at invesiggainderlying reasons for this difficulty in dravg the
shape of the circuit in the electricity relatedkgad~or this aim, the following sub problems wesgel.

Is there any meaningful difference between the yaiglperformance using shape-symbol and analysis
performance using digital photographs for the eixpental activities of the student science teach&?this
aim, the following sub problems were addressed.

1. Do the analysis performances of the student seideachers using digital photographs for the
experimental activities differ in terms of yearstfidy, gender, the type of the high school theyehav
graduated from?

2. Do the analysis performances of the student seigeachers from using shape-symbol for the
experimental activities differ in terms of yearstfidy, gender, the type of the high school theyehav
graduated from?

3. Is there any meaningful difference between theyesis performances of the student science teachers
using shape-symbol and analysis performance framgudigital photographs for the experimental
activities?

METHOD
The Model of the Research

Relational survey method was used in this studjat@al survey models aim at determining the exise or
level of the joint change among two or more numddevariables. In this kind of arrangement, the ablés of
concern are symbolized independently as in a singliable method. This symbolization (giving values
measuring) is performed in a manner that wouldxalarelational analysis (Karasar, 2003).

Study Group and Data Collecting Tools

The study group consisted of randomly selected189,2'" and ¥ grade students studying at Ahi Evran
University, Faculty of Education, Science Educatibepartment. The authors prepared two different
performance tests comprising same questions toegénggstudents’ level of recognizing laboratoryipoments
and analyzing presented experiment contrivanceshdese performance tests, there Arequestions under 8
tittes which are produced considering the experiment®dorthe Physics-Il Laboratory Applications Course.
Test items included the topics of;
- Recognizing the equipments,
Brightness of the lamps,
Serial and parallel connection of the resistances,
The factors the resistance depend,
- Kirchoff law
that take place in the electricity unit.

In the preparation of the performance test in whitigital photographs are used, we benefited from th
equipments of the Physics laboratory. In this cantearious experiment contrivances regarding el&tt unit
were set by the authors and the photos of theséhanexns were captured using digital cameras (Sample
Questions APPENDIX 1). In the preparation of theeotperformance test the authors benefited frormpeshand
symbols (Sample Questions APPENDIX 2). To provideease of use in later stages, the performance test
prepared by using digital photographs was nametPasformance Test — A” whereas the performance test
prepared by using shapes and symbols was nam@&ggermance Test — B”. The items of both Performance
Test-A and Performance Test-B were produced acegrtdi semi-structured test item preparation guidsli In
producing the semi structured performance testsfespert view was consulted to and the contenditalof

the tests was provided in terms of conformanceotudacted experiments and subjects. The final arfathe
performance tests were conducted at the end afigperm to I, 2 and & year students who are taking the
Physics-1l Laboratory Applications Course.
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Data Analysis

The answers given by the students to semi-strutttest items were evaluated; each correct answer wa
assigned with “1 point” and each wrong answer @nklanswer was assigned with “O point”. The data we
gathered from the application of the study wera thealyzed using frequency, arithmetic mean, tdestOne

Way Analysis of Variance (ANOVA).

FINDINGS
Findings For Performance Test A (The Performance T& Prepared Using Digital Photographs)

The arithmetic mean and standard deviation valoeBérformance Test - A is given Table 1.

Table 1. Data for Total Scores of Performance Fet

Performance Test - A N X S
1st Year 33 12.63 3.35
2nd Year 28 10.32 2.82
3rd Yea 28 11.4¢ 3.0¢
Total 8¢ 11.5¢ 3.2C

When we examine table 1; the arithmetic mean ferttital scores for performance test - A Bfyear students

were determined as{(=12.63), for 2nd year students a$%£10.32) and for 3rd year students a6<11.46). In
order to determine whether performance test — Aescof the students differed for the participaht2l® and 3
year students; for the independent measures oneAMGVA and for the differences among groups Scheffe
Test were implemented. The results are demonstiat€able 2.

Table 2. Results of One-Way ANOVA for the Indepantddeasures for the Total Scores of Performance
Test — A of £ 2" and & year Students

Source of Sum of Meaningful
. Squares sd Mean Square F -
Variance (SS) Difference
Between groups 81.405 2 40.702
Within groug 824.70¢ 86 9.59( 4244 017 2-1
Total 906.11. 88

1- 1. T Year, 2. ® Year, 3. 8 Year

When we examine Table 2, a meaningful differendevéen the total performance scores of 1st year2mad
year students was observeg.lsi= 4.244, p<.05]. 1. The Performance Test — A tatates of ¥ year students

(;(:12.63), seem to be higher than the Performance-TAstotal scores of 2nd year studen;s:(10.32). The
arithmetic mean and standard deviation values &fdPmance Test - A in terms of gender of the pgoéint
students are given Table 3.

Table 3.t-testResults for Total Scores of Performance Test & #&ims of Gender

Performance Test - A N X S sd t p
Male 47 11.97 3841
87 1.37 173
Female 42 11.04 5743

When we examine table 3; the arithmetic mean fertthal scores for performance Test-A of male sitgle
were determined asX{(=11.97) and of female students 26<11.04). When we examine Table 1, no meaningful
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difference between the total performance scorestudents in terms of gender was observegsi= 1.37,
p>.05].

The arithmetic mean and standard deviation valoethe total scores for Performance Test - A im&pof the
types of high schools the participant students st are given Table 4.

Table 4. Data for Total Scores from Performance Fe&sin terms of the Types of High Schools
The Participants Graduated

Performance Test - A N X S
Standard High School 33 11.78 3.07
Anatolian High School 27 12.37 3.04
Anatolian Teacher 6 933 307
College
Super High School 23 10.78 3.38
Total 89 11.53 3.20

When we examine table 4; the arithmetic mean ferttital scores for performance test-A of StandaighH
School graduates were determined aG=11 78), for Anatolian High School graduates as—(Lz 37), for
Anatolian Teacher College graduates #$0.33) and for Super High School graduates»s10.78).

In order to determine whether the performance tegt scores of the students differed for the paytioi

students according to high schools of graduatiam; the independent measures one-way ANOVA was
implemented and the results are presented in Fable

Table 5. One-way ANOVA Results for Total Score$efformance Test — A in terms of the Types of High
Schools the Participants Graduated

Source of Sum of Meaningful
Vari Squares sd Mean Square F p -
ariance (SS) Difference
Between groups 63.055 3 21.018
Within group 843.058 85 901 2119 104 NO
Total 906.112 88

1. Standard High School, 2.Anatolian High School\Batolian Teacher College, 4. Super High School

When we examine Table 5, no meaningful differeneeviben the total performance scores of the students
terms of high school of graduation was observegsfE 4.244, p<.05].

Findings for Performance Test - B (The Performancdest Prepared Using Shapes and Symbols)

The arithmetic mean and standard deviation valoeBérformance Test - B are in given Table 6.

Table 6. Data for Total Scores of Performance Fé&t

Performance Test - B N X S
1st Yea 33 11.7Z 2.0¢
2nd Yea 28 10.3Z 2.52
3rd Yea 28 10.€4 2.71
Total 89 10.94 2.46

When we examine table 6; the arithmetic mean oftoked scores for performance test - B EﬁyBar students
were determined asX(—ll 72), for 2nd year students a)s:(10 32) and for 3rd year students &10.64).
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In order to determine whether Performance Testsed@es of the students differed for the particigantents;
for the independent measures one-way ANOVA wasémphted and the results are presented in Table 7.

Table 7. Results of One-Way ANOVA for the Indepemddeasures for the Total Scores of Performance
Test — B of I 2" and ¥ year Students

Source of Sum of Meaningful
. Squares sd Mean Square F p -
Variance (SS) Difference
Between groups 33.638 2 16.819
Within group 503.081 86 5.850 2875 .062 NO
Total 536.719 88

1. 1. %Year, 2. ® Year, 3. 8 Year

When we examine Table 7, no meaningful differenoersg Performance Test - B total performance scoies
1%, 2% and & year students was observeg = 2.875, p>.05].

The arithmetic mean and standard deviation valwesPerformance Test - B in terms of gender of the
participant students are given Table 8.

Table 8. t-testResults for Total Scores of Performance Test / ®ims of Gender

Performance Test - B N X S sd t p
Male 47 10.91 2.42
87 116 .908
Female 42 10.97 2.55

When we examine table 8; the arithmetic mean fertthal scores for performance test-A of male sitsleere

determined as)_(:lo.gl) and for female students a$=10.97). No meaningful difference between the total
performance scores of students from Performance—TBsn terms of gender was foung,[§;= 0.116, p>.05].

The arithmetic mean and standard deviation valaeshe total scores of Performance Test - B imgeof the
types of high schools the participant students st are given Table 9.

Table 9. Data for Total Scores of Performance Fe&tin terms of the Types of High Schools the
Participants Graduated

Performance Test - B N X S
Standard High Schao 32 10.8¢ 2.6€
Anatolian High School 26 11.46 2.08
Anatolian Teacher 7 971 281
College
Super High School 24 10.87 2.49
Total 89 10.94 2.46

When we examine table 9; the arithmetic mean ferttital scores for Performance Test - B for Stashétigh
School graduates were determined &=10.84), for Anatolian High School graduates a&=(1.46), for

Anatolian Teacher College graduates #s0.71) and for Super High School graduates»s10.87).
In order to determine whether Performance Testse®&es differed for the participant students adogrdo

high schools of graduation; for the independentsuezs one-way ANOVA was implemented and the results
are presented in Table 10.

Table 10. One-way ANOVA Results for Total Score®efformance Test — B in terms of the Types of High
Schools the Participants Graduated
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Source of Sum of Meaningful
. Squares sd Mean Square F p -
Variance (SS) Difference
Between groups 17.985 3 5.995
Within group 518.734 85 6.103 982405 NO
Total 536.71! 88

1. Standard High School, 2.AnatoliaigiiBchool, 3. Anatolian Teacher College, 4. Supght$chool

When we examine Table 9, no meaningful differenegvben the total performance scores of the students
terms of high school of graduation was foungd.{= .982, p>.05].

Findings For the Comparison of Performance Test — A&and Performance Test — B

The t-testvalues for the independent samples of Performdest - A and Performance Test — B for the
participant students are given Table 11.

Table 11.t-testResults for the Total Scores of Performance Téstnd Performance Test - B

Performance Test - A N X S sd t p

Digital Photograph (Performance Test — A) ) )
89 1153 3.20 176 1.38 .167

Shapes and Symbols (Performance Test—B) gg 1094 2.46

When we examine table 11; the arithmetic meanHertbtal scores for performance test-A 8f 2% and ¥

year students were determined as:(ll 53) and for Performance Test — B as:(10.94). When we examine
Table 7, no meaningful difference between the Perémce Test — A total scores and the Performanse-1B
total scores of %, 2 and &' year students was foung [t;e= 1.38, p>.05].

RESULTS AND DISCUSSION
The results of this study can be summarized asvisl|

1. The arithmetic mean for the total scores for penfince test-A of 8, 2" and & year students were
determined as X=11.53) and for Performance Test — B the arithmet@an of total scores was found as

(X=10.94). As a result of the study it was found #nan total scores from Performance Test — A wagiaehn
than the total scores from Performance Test — &gtlvas no meaningful difference between the satates
(Table 11).

2. The arithmetic mean for the total scores for penfnce test-A of male students were determined as

(X 11.97) and for female students ax:(ll 04) (Table 3). No meaningful difference betweka total
performance scores of students from Performance-TAsin terms of gender was found. The arithmetiean

for the total scores from performance test - Brfmle students were determined &6=10.91) and for female

students as)_(:10.97) (Table 8). No meaningful difference betwé#es total performance scores of students
from Performance Test — B in terms of gender wasdo
3. The arithmetic mean for the total scores from qranfance test-A for Standard High School graduaterew

determined as)( 11.78), for Anatolian High School graduates 38:0,2 37), for Anatolian Teacher College

graduates asX=9.33) and for Super High School graduates>sX0.78). No meaningful difference between
the total performance scores of the students mgef high school of graduation was observed (Tédldad 5).
The arithmetic mean for the total scores from Rerémce Test - B for Standard High School graduatere
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determined as)_(:10.84), for Anatolian High School graduates ;@@1.46), for Anatolian Teacher College

graduates asX=9.71) and for Super High School graduates>s10.87). No meaningful difference between
the Performance Test — B totals performance saufréise students in terms of high school of gradwativas
observed (Table 9 and 10).

According to the results of the study’, P and & year student science teachers seem to be sudcissfu
Physics Il Laboratory Course subjects; in termbaih the questions prepared by using shapes anbotyrand
the questions prepared by using digital photographshe experiment contrivances. This success nay b
attributed to the fact that students performedettgeriments on their own and the experiment coamtes were
planned using the shapes and symbols in the expetineports delivered to students. In contrast, iZeand
Kanl (2005) reported that students entered thevewsity with a deficiency in recognizing the labtory
equipments and their functions. The students sitafaentral exam in science field and they havartewer
sufficient number of science questions to be eadoih science education faculty so it can be arghatithe
students should at least know the names of theppwgrits that are mentioned in the theoretical qouestihey
solved. With the same aimer (2003) claimed that ample place should be gieesrawings in textbooks. The
teachers are the implementers of the curricula.mbst resorted resources in instructional settfogseachers
and students are textbooks. Activities that exp&iperiment steps according to constructivist aaghno that
question, that give place to tables and diagranishedp students concretize what they learnt. Assult of the
previous studies, the following recommendationsloamade;

- In the experimental activities for students, thestbpractice is to enable students to participate
directly. If this is not possible, then it is bett® use photographs of the experiment equipments
instead of shapes and symbols, and this may catértio their better learning.

- In order the students not to forget the workingngiples of the equipments they used in the
experiments, the photographs of the equipmentsidlappear frequently in textbooks.

- In the schools where equipments are scarce, piegemixperimental contrivances by using
photographs may foster positive attitudes in sttgltawards science.

- Using equipment photographs in experimental adivimay help remove the students’ beliefs that
view scientific tasks arduous and incomprehensible.
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APPENDIX - 1
1. Sample Questions for Performance Test A (The Perfanance Test Prepared Using Digital
Photographs)
Question 6

A) A voltage is applied to the wire with a crosstsen of R=0.20 cm. If the length of the wire is &5;
a) How many ohm is R..?
b) What is the impedance)(of the wire?
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Answer :

A) A voltage is applied to the wire with a crosstsen of R=0.40 cm shown in the picture. If the lgngf the
wire is 85 cm;

¢) How many ohmis Re?

d) What is the impedance)(of the wire?
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Answer :

C) Explain the relationship betweeg Rand R 45?
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2. Sample Questions For Performance Test B (The Hermance Test Prepared Using Shapes and
Symbols)

Question 6

A) A voltage is applied to the wire with a crosstsen of R=0.20 cm. If the length of the wire is &5;
e) How many ohmis R.?
f)  What is the impedance)(of the wire?

7N
N\
<9 ) V= 20 volt
I= 2 amper

A) A voltage is applied to the wire with a crosgtsen of R=0.40 cm shown in the picture. If the l#ngf the
wire is 85 cm;

g) How many ohm is R.?

h) What is the impedance)(of the wire?

7N\
w V= 20 volt
@)
I=1 amper

C) Explain the relationship betweeg fzand R 45?
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