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ABSTRACT

The aim of this study was to investigate performance of student teachers regarding skills translating verbal
representation to graphical, table and physical representations. The study group was constructed with the partici-
pants of 45 student teachers. Data of the study was collected with open-ended questions. The results of the study
indicated that although almost all of the student teachers defined the concept of pressure as scientifically, most of
them did not showed a good performance for the transitions. It was recommended that some sample applications
to improve student teachers’ skills of transition between multiple representations should be in the theoretical and
practical courses given in teacher education programs.
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1. INTRODUCTION

The acquisition and use of information is increasingly complicated in the developing world, which rapidly
changes. The acquisition and use of information facilitates the representation/presentation of information in social
life. Nowadays, the presence of engagements which facilitates representation of information in all areas from
popular sources like TV and internet to mainly scientific sources like schools and universities are noted in this
sense. We can say that one of the applications which is conducted in this sense is the multiple representations of
information.

When it is considered that there is need of external supporting in acquisition of information of individuals
(Lappi, 2007), it can be said that the external supporting having increased diversity gives more effective results. In
this context, it is stood out that multiple representations have positive/permanent effects on the concept learning in
the studies which was conducted in the field of science education (Ainsworth, 2006; White, 1993; Zou, 2000;
Huevelen & Zou 2001). In this sense, the graphics, tables, images, shapes, verbal, and so on representations are
used in conjunction with the support of technology for the concept education in learning environments that are
configured in recent years. It is clear that the teaching of concepts with multiple representations has important
contributions.

The teaching activities which are carried out with multiple representations are helpful in constructing the
students' cognitive structures like a map (Schontz, 2002; Schnotz & Bannert, 2003). In this process, the role of
each representation completes mental structure or reflects the mental structure. In this sense, the multiple
representations are effective to gain knowledge of transition skills between different types of representation
(Huevelen & Zou 2001; Saglam Arslan & Kurnaz, 2011; Zou, 2000). Another positive contribution to use multiple
representations in the process of teaching is that this increases student performance (Scaife & Rogers, 1996;
Goldman, 2003; Ainsworth, 2006). In addition, it can be expressed that multiple representations will facilitate
communication between individuals in the learning environment.

It is clear that there must be effective communication between teacher and students for effective
learning/teaching process at the classroom. For this reason, teachers must know communication factors well and
must use well. One of the skills of which teachers must have recently, the communication closely relates to
establishment of relations between pictorial, graphical, verbal, symbolic etc. representations of concepts at science
lessons. In other words, one of the most important skills of teachers is to offer information with multiple
representations (Hitt, 1998). For example, the topics and problems are mainly provided with texts at many
textbooks. What is expected from teachers is to give picture, table, graph, mathematical equality etc. which refers
these texts when necessary. In a clear understanding, it is to make transitions between representation types for
example from text to others. In fact, it relates to internalize different representations of information as well.
According to some researchers (Duval, 1995; Even, 1998; Hiebert & Carpenter, 1992; Piez & Voxman, 1997) the
right use of representation types regarding any information and making transition between them are the indicator of
learning information. Therefore, what is expected from teachers and also students is to make transitions between
different representation types of information as an indicator of learning.
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We can look from different perspective about skills of teachers to create/ use and make transition between
multiple representations. In some studies (e.g. Cin, 2009; DeBerg, 2008; Leite, 1999; Soézbilir, 2003), it appears
that one of the underlying reasons for the students' misconceptions is inadequate teaching materials. In other
words, the presentation of information in teaching materials is incomplete or incorrect. It is considered that teachers
having inadequate teaching materials might prevent misconceptions by creating/using multiple representations.
Because the presentation of multiple representations of information will give students an opportunity to compare
different types of presentation, and will help to structure the information in a controlled manner.

When considering the matters associated with advantages of the use of multiple representations above, the
qualifications of teachers and student teachers are gained importance. This study aims at investigation of transition
between multiple representations of student teachers. The research questions are as follows.

1. Do the student teachers make transition from verbal representations to graphic, table and pictorial

representations which are mostly used in lessons?

2. In which representation types the student teachers are seen themselves as successful? Are their self-

assessment consistent with their success?

2. METHODOLOGY

Since case study method allows a researcher to investigate a phenomenon within its real context and to
collect detailed information in a sustained period of time (Yin, 2003; Merriam, 1998), the study was conducted as a
case study. The case that was examined within the scope of the study involves the skills translating verbal
representation to graphical, table and physical representations.

2.1. Study Group

The study group was consisted of a total of 45 student teachers. In forming process of the study group, a
criterion-based purposive sampling strategy was applied. The criteria for selection were for all student teachers to
be in their final year and to have whole theoretical and practical courses related with the content knowledge and
pedagogical knowledge.

2.2. Instrument

This study utilized an achievement test which consists of two sections. The first section included three
open-ended conceptual questions on pressure subject and the second section had one question on the same
subject, requiring changes of verbal representations to graphical, table and physical representations. In fact, the
first section was prepared to give clues about students’ adequacy to answer second section. Conceptual questions
asked in the first phase as follows:

1. What is Pressure? Explain.
2. Describe the relationship between pressure and surface area.
3. Please write factors that affect the liquid pressure.

Question that requires passing from verbal representation to the others is below:

4. Elif is planning to make experiment with two containers in different size. She is filling water in equal
amount inside these big and small containers, and is observing water heights in these containers. She
sees that water level at the big container present a steady increases (with a constant rate) and water
level at the small container also present an increase by time but with an increasing rate.

a. According to the text, draw shapes of big and small containers.

b. According to the text, draw the graphics showing change of pressure by time, which is applied during
filling of containers.

c. According to the text, tabulate fluid pressures and pressures affecting bottom of containers after
containers are filling in water by using big, small or equal expressions.

In the achievement test, student teachers were also asked about what kind of representation type they
preferred (at what kind of representation types they felt more successful), and they were also required to score
(easy, normal and hard) difficulty level of the questions. A pilot application of the achievement test was conducted
with 15 student teachers, and it was found sufficient in terms of readability and understandability.

2.3. Data Analysis

The data was analyzed using descriptive methods. The analysis initially focused on the distribution of
preferred representation types. Then, all of the responses provided were examined in terms of the success (correct
answers) and failure (wrong and no answers) states of student teachers. This analysis approach is frequently used
in studies (e.g. Hitt, 1998; Celik & Saglam Arslan, 2012) that investigate participants’ translating skills in multiple
representations. Moreover, an external expert, who holds a doctoral degree in the field of physics, was contributed
to the whole analysis. By working independently, the expert and researcher categorized responses. Agreement
rate between the coders was calculated as 95 % according to Miles and Huberman’s (1994) formula. In sum, the
frequencies of the findings were provided, and the most frequent errors were also illustrated in the analysis.
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3. RESULTS

Results were presented under four main headings: “Self-assessments of Participants, Results Obtained
From Answers Given To the Conceptual Questions Regarding This Topic, Success distributions in representation
changes, and Comparison of Success for Transition between Representations with Self-Assessment’.

3.1. Self-assessments of Participants

The representation type which is qualified by student teachers as most successful in drawing/writing and
commenting is given in Table 1 in as comparative manner.

Table 1. Distribution of representation type that student teachers
see themselves as most successful/preferred

Interpreting the representation

Preferred Verbal | Graphical | Table | Physical f Total 5

(o]
Verbal 7 2 2 1 12 | 26,7
Writing or Graphical 1 4 3 1 9 20,0
drawing the Table 1 5 9 2 17 | 37.8

representation
Physical 3 2 - 2 7 15,5
f 12 13 14 6
Total | oy | 26,7 28,9 311 | 133 | 4° | 100

It appears in Table 1 as most striking result that the student teachers in the study mostly express
themselves as successful in creation of table about drawing/writing representation types. It is noted that they feel
themselves as less successful at pictorial representations about commenting representation types. When we
comparatively investigate the status of drawing/writing and commenting, the number of student teachers are very
less, who make coding at the same time for both in any type of representation. According to this, only 9 student
teachers see themselves as successful in tables, 7 student teachers in verbal, 4 student teachers in graphics and 2
student teachers in figure representation.

3.2. Results Obtained From Answers Given To the Conceptual Questions Regarding This Topic
The success distributions in questions which require verbal answering and take part in scope of first section
of data collecting tool of student teachers, and their self-assessment regarding questions are given in Table 2.

Table 2. The success distributions of student teachers in conceptual questions

] . Most frequent error
Question | ASTQ Correct Incorrect | Abstention -
Sample quotation f
Easy | 39 4 -
Pressure is the force acting perpendicular
1 Normal - 39 1 5 - 1 to the surface. 4
Hard - - 1
Easy | 38 1 - . .
2 Normal | 6 a4 _ 1 i ) Pressure is the force applied to the surface 1
area.
Hard - - -

ASTQ: Assessment of Student Teachers about Question

As seen in Table 2, when we investigate answers related to correlation between pressure and pressure and
surface area, it was found out that almost all participants give right answers. Moreover, almost all participants
reflect their self-confidence regarding this topic, and say that questions are easy. Likewise, those who gave
incorrect answer also said that questions are easy.

The distribution of answers regarding factors that affect pressure of still waters and their self-assessment
regarding this question was given in Table 3.

68 | PART B. SOCIAL SCIENCES AND HUMANITIES

www.manaraa.com



INTERNATIONAL JOURNAL of ACADEMIC RESEARCH Vol. 5. No. 1. January, 2013

Table 3. The factors affecting pressure of still water according to the student teachers

Factor

Question | ASTQ . . Acceleration | Shape of Quantity
Altitude Density of gravity container Volume Heat of liquid

Easy 32 31 13 2 - - -

Normal 7 5 3 4 2 1 1

3
Hard - - - - 1 - -
Total 39 36 16 6 3 1 1

As seen in Table 3, majority of the participants said that the height and density affects pressure of still water
and approximately one third of them say that acceleration of gravity affects. A small number of participants said
that shape, volume, temperature and liquid amount of the container are other factors affecting pressure of still
water. In fact, these participants are those classified in incorrect or unanswered category in Table 2.

3.3. Success distributions in representation changes
The success distributions of student teachers in transition from verbal to other representation types, and
their qualifications for the questions are given in Table 4.

Table 4. The success distributions of student teachers from verbal to other representation types

Question repﬁzzggtigon ASD | Correct | Incorrect | Abstention Sgnr:::::gc:‘tzrtlito?\"or f

Easy | 7 19 -

a Physical Normal | 4 | 12 7 30 - 3 26
Hard 1 4 3
Easy | 3 17 -

b Graphic Normal | 6 | 10 7 30 - 5 24
Hard 1 6 5
Easy | 2 5 -

c Table Normal | 4 7 9 23 - 14 9
Hard | 1 9 14

When Table 4 is examined, the student teachers who reveal correct transitions were mostly successful in
transition from verbal to shape. However, it is noted that there is no appear successful difference between
transition from verbal to graphics and verbal to table representation types. The student teachers mostly had
difficulties in transition from verbal to table representation types. Only 1 student teacher is successful in all
transition types.

When mostly repeated faults are examined in Table 4, it is possible to mentioned common faults for each
transition from verbal to shape, verbal to graphics, and verbal to table. The student teachers did not draw the
pictorial of small container during transition from verbal to shape. Mostly repeated fault is that they didn’t correctly
comment the height of water in small container gradually increases. The student teachers thought that the height of
water increased in fixed speed, and they draw container which was perpendicular to the floor and was narrower
than big container. Likewise, they cannot draw the graphic showing the change of pressure at small container at
transition of verbal to graphic. In fact, what is expected from student teachers is that they must parabolically show
the increase in the graphic due to narrowing and must draw a shape of container narrowing upwards. Here, the
fault is that student teachers ignore the feature of the increase in water level. Only one student teacher focused on
increase, and drawn linear figure and/or graphic. This result complies with the results from previous studies
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(Hadjidemetriou & Williams, 2002; Leinhardt et al., 1990; Padilla & et al., 1986). When mostly repeated fault was
examined in transition from verbal to the table, it was found that the student teachers wrongly showed the pressure
of big and small container on table. The mostly made mistake at transition from verbal to table is that it complies
with graphics the student teachers drawn, it doesn’t comply with pictorial.

In Table 4, when self-assessment of student teachers for transitions between representation types, it was
found that almost half of them made easily definition for transition from verbal to graphic and shape. It was found
that less number of student teacher said that it is easy for transition from verbal to table. Here, it is obvious that the
student teachers had difficulties in transition from verbal to table, and they are confident in shape and graphic
representation types (especially those made wrong transition).

3.4. Comparison of Success for Transition between Representations with Self-Assessment

The comparison of success distributions for transitions provided for Table 4 with certain preferences for
representation types at the Table 1 under this topic was performed. This comparison was given in Table 5. In the
comparison, only students who gave correct answer — made right transitions — were considered.

Table 5. Comparison of Successes for Transition between Representations with Self-Assessment

Verbal Graphic Table Physical

Transition Writing | Explain | Draw | Explain | Draw | Explain | Draw | Explain
From verbal to physical 4 1 2 6 3 4 1 1
From verbal to graphic 3 - - 5 4 3 2 2
From verbal to table 2 2 3 2 3 3 - -

In Table 5, it appears that none of student teachers who define themselves as successful in drawing
graphics, only three of student teachers who define themselves as successful in drawing table, and only one who
define himself/herself as successful in drawing pictorial are successful.

4. DISCUSSION AND CONCLUSION

In this study, the responses of student teachers including passing from verbal representation to graphical,
table and physical representations were used in order to determine their skills of using/switching multiple
representations. First of all, the results were indicated that student teachers had generally provided an acceptable
level on understanding the pressure subject. However, almost all of them have found insufficient in switching
between representations. Thus, it is thought that this study sets forth implications for educators to elicit barriers in
the research subject.

When the representation types which preferred by the student teachers were examined, the most striking
case was that most of them generally considered themselves as successful in only constructing or interpreting on
their own preference. When the findings of conceptual questions were examined, it could be highlighted that almost
all of the participants could provide scientific definition of pressure. Based on this case, it was hoped from
participants to represent pressure concept with various representations. However most of them did not performed
the transitions given in the second section. Since transitions between representations is directly related with the
learning (Duval, 1995), the process of presenting a subject in various representations and ability of students to use
these representations are very important in science education (Even, 1998; Hiebert & Carpenter, 1992; Piez &
Voxman, 1997). Moreover, it can be highlighted that the student teachers were also unsuccessful in their
preference that they deem themselves successful. In sum, although the student teachers were in sufficient in
defining pressure by using verbal representation, they did not pass from verbal representation to the others, and
their self-evaluation were not consistent with their success. May be the main reasons of this results were related to
evaluation methods that direct students to solve problems without utilizing transitions between representations in
courses or textbooks.

Teachers generally use well-known techniques by themselves to facilitate learning process. Baked by the
results, it can be claimed that the student teachers may teach pressure concept by utilizing verbal representation.
However, since a representation just highlights limited characteristics of a concept, researchers recommend using
various representations for meaningful learning (Cuoco, 2001; De Jong et al.,, 1998; Kaput, 1992). Since the
student teachers did not success the transitions in this study, it can be claimed that they may not construct
excellent learning environments regarding with multiple representations in the future. However, one of the initial
responsibilities of a teacher should facilitate learning process. To this end, multiple representations provide
effective opportunities (Ainsworth, 2006; Goldman, 2003; Huevelen & Zou 2001; Scaife & Rogers, 1996; Schontz,
2002; Schnotz & Bannert, 2003; Zou, 2000), and teachers have to know and use transition skills between
representations.

Many researches that investigated transition skills of teachers or student teachers (e.g. Billings &
Klanderman, 2000; Celik & Saglam Arslan, 2012; Hitt, 1998; ipek & Okumus, 2012) were claimed as a common
result that teachers had lack of skills on transition between representations. In this study, the student teachers were
not put forth an expected performance once more. It is thought that there is a dilemma in educating student
teachers. As a remedy, theoretical and practical courses given in teacher education programs should include the
applications to improve teacher candidates’ skills of transition between multiple representations. To reinforce the
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results of the current study, there is need for new researches that investigates not only skills of student teachers,
but also instruction process in theoretical and practical courses in university.

This study was carried out restricted participants, including 45 student teachers. The results may not
accept in a wide meaning. Requiring only transition from one representation to the others could also be
considered as another limitation of the study. Therefore, more studies investigating transition skills in multiple
representations will also be beneficiary in contributing to the results of this study.

REFERENCES

1. Ainsworth, S., (2006). DeFT: A conceptual framework for considering learning with multiple
representations. Learning and Instruction, 16, 183-198.

2. Billings, E. M. H., & Klanderman, D. (2000). Graphical representations of speed: Obstacles
preservice K-8 teachers experience. School Science and Mathematics, 100 (8), 440-451.

3. Cuoco, A. (2001). The roles of representation in school mathematics (2001 Yearbook). Reston:
NCTM.

4. Celik, D., & Saglam Arslan, A. (2012). The Analysis of Teacher Candidates’ Translating Skills in
Multiple Representations. Elementary Education Online, 11(1), 239-250

5. De Berg, K. C. (2008). The concepts of heat and temperature: the problem of determining the content
for the construction of an historical case study which is sensitive to nature of science issues and
teaching—learning issues. Science & Education, 17, 75-114.

6. De Jong, T., Ainsworth, S., Dobson, M., van der Hulst, A., Levonen, J., & Reimann, P. (1998).
Acquiring knowledge in science and math: The use of multiple representations in technology-based
learning environments. In M. W. van Someren et al. (Eds.), Learning with multiple representations.
Amsterdam: Pergamon.

7. Duval R. (1995). Sémiosis et pensée humaine. Registres sémiotiques et apprentissages intellectuels.
Peter Lang, Berne.

8. Even, R. (1998). Factors Involved in Linking Representations of Functions. Journal of Mathematical
Behavior,17(1), 105-121.

9. Goldman, S. R., (2003). Learning in complex domains: When and why do multiple representations
help? Learning and Instruction, 13(2), 239-244.

10. Hadjidemetriou, C., & Williams, J.S. (2002). Children’s Graphical Conceptions. Research in
Mathematics Education, 4, 69-87.

11. Hiebert, J. & Carpenter, T.(1992). Learning and teaching with understanding. In D.A. Grouws (Ed.),
Handbook of research on mathematics teaching and learning(pp. 65-97). New York: Macmillan.

12. Hitt, F., (1998), Difficulties in the Articulation of Different Representations Linked to the Concept of
Function. Journal of Mathematical Behavior, 17(1), 123-134.

13. Heuvelen, AV. & Zou, X., (2001). Multiple representations of work-energy processes. American
Journal of Physics, 69(2), 184.

14.1pek, A. S., & Okumus, S. (2012). ilkégretim Matematik Ogretmen Adaylarinin Matematiksel Problem
Cozmede Kullandiklar Temsiller. Gaziantep Universitesi Sosyal Bilimler Dergisi, 11(3), 681 -700.

15.Kaput, J. J. (1987). Representation systems and mathematics. In C. Janvier (Ed.), Problems of
representation in the teaching and learning of mathematics (pp. 19-26). New Jersey: Lawrence
Erlbaum Associates.

16. Lappi, O. (2007). Conceptual Change in Cognitive Science Education - towards Understanding and
Supporting Multidisciplinary Learning. The European Cognitive Science Conference, May, European
Cultural Center of Delphi, Delphi/Greece.

17. Leinhardt, G., Zaslavsky, O. & Stein, M.K. (1990). Functions, Graphs and Graphing: Tasks, Learning
and Teaching, Review of Educational Research, 60(1), 1-64.

18. Leite, L. (1999). Heat and temperature: An analysis of how these concepts are dealt with in
textbooks. European Journal of Teacher Education, 22(1), 75-88.

19. Merriam, S. B., (1998). Qualitative Research and Case Study Applications in Education, 2nd Ed.,
Jossey-Bass A Wiley Imprint, San Francisco.

20. Miles, M. B., & Huberman, M. A. (1994). An expanded sourcebook qualitative data analysis. London:
Sage.

21.Padilla, J. M., McKenzie, L.D. & Shaw,L.E. (1986). An Examination of Line Graphing Ability of
Students in Grades Seven Through Twelve. School Science and Mathematics, 86, 20-16.

22.Piez, C.M. & Voxman, M.H. (1997). Multiple Representations-Using Different Perspectives to Form a
Clearer Picture, Mathematics Teachers, 90(2), 164-166.

23.Saglam Arslan, A. & Kurnaz, M. A, (2011). Students’ conceptual understanding of energy: Do the
learning difficulties in energy concept discovered in the 1990s persist still? Energy Education Science
and Technology Part B: Social and Educational Studies, 3(1&2), 109-118.

24.Scaife, M., & Rogers, Y., (1996). External cognition: How do graphical representations work?
International Journal of Human-Computer Studies, 45(2), 185-213.

25. Schnotz, W., (2002). Commentary Towards an integrated view of learning from text and visual
displays. Educational Psychology Review, 14(1), 101-120.

26.Schnotz, W., & Bannert, M., (2003). Construction and interference in learning from multiple
representations. Learning and Instruction, 13(2), 141-156.

27.S0zbilir, M. (2003). A review of selected literature on students’ misconceptions of heat and
temperature. Bogazici University Journal of Education, 20(1), 25-41.

Baku, Azerbaijan | 71

www.manaraa.com



	2013_IJAR
	son sayfalar

