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Abstract
In primary science education, there are different instruction methods used by sciepestrol que us6 el método clasico (P<0.05).

educators and teachers in order to change alternative conceptions held by studepigabras clavereproduccion, conceptos de crecimiento, cambio conceptual, biologia,
One of the common methods used to change alternative conceptions is concept ngapgela primaria.

The purpose of this study was to change alternative conceptions heldgbgde

Turkish primary school students in the context of the reproduction and development of

living things in a primary school science and technology course. This study W8 TRODUCTION

completed with two'egrade primary school science and technology classes consisting
of 36 students in fall 2006. Concept maps, semantic feature analysis and concept
change texts, and traditional science instruction were applied to the experimental
control groups over a period of six weeks. An achievement test over the reproducti

and development in living things was given to both groups as pre- and post—testg Ve - ;
compare the two instruction methods. After analyzing the data, it was determined tudes (Rcet, 1969). Many studies in the science education arena deal

students who learned reproduction and development in living things with the concr% alternative concepts related to science subjects taught in primary and

maps and semantic feature analysis showed statistically higher achievement than t| %}nd%ry schools aro#.ndl the V\ao.rlclj; Chllc_irer! Ieﬁrn dr.]ew .'nfo"fngt'lc.)r} da”)é
students who learned the same subject material with the traditional method (P<0. tend to comment this learned information in the direction of beliefs an

. . ) ) _I1deas they develop through intuition before formal instruction. As a conse-
Key words:reproduction and development, living things, conceptual |nstruct|ortquencel children begin to restructure scientific events. Educators now gen-

A recent years, many researchers in science education have focused on
Jjdents’ conceptual development and cognitive processesn(i&

son, 2000). It was basically accepted that each student had a different
Ziinitive structure because of his/her different abilities, backgrounds, and

biology, primary school. erally agree that students come to class with established ideas, but mostly
different from those usually accepted by scientists. These different con-
Resumen ceptions, generated by students, have been called alternative conceptions

) . . ARNAUDIN & MINTZES, 1985), children science (BerT, OsBORN & FENSHAM,
Hay varios métodos usadasreducadores de ciencia y por los profesores para camb 82), naive theories (Mrzes, 1984), or misconceptions I§Fer, 1985).

los conceptos alternativos que los estudiantes poseen sobre ciencia, en la es '§'€onceptions, being quite widespread in formal education, are very
primaria. Los mapas de conceptos, por ejemplo, pueden ser utilizados para cambigg‘ggtam to change (Wberseg MinTzes & Novak, 1994). Students seem
concepciones alternativas. El objetivo de este estudio es cambiar las concepcighes;ve difficulties learning concepts as well as to change preconceptions
alternativas sobre procreacion, el crecimiento y el desarrollo de los seres vivo%ﬁgady held in science courses, including biology-£B, 2003; KNcHIN,
alumnos de una escuela primaria. Este estudio fue realizado con 36 estudiantes de 19 TReacusT, 1988: Boow, 1990). There may be several reasons why
afio de una escuela primaria durante un semestre de 2006. El grupo experimental Wi|z9ants hold on to alternative conceptions, including going back to the
mapas de conceptos, andlisis semantico y textos para el cambio conceptual, en el @40 %Years in school or even earliere(B, 1981; Mes & West, 1986).

de control fue utilizado el método clasico. Este estudio se extendié durante ?ﬂ@rnative conceptions held by students are not easily changed through-
semanas. Los dos grupos fueron evaluados al principio y al final de las actividadeg; ke school years and may adversely affect meaningful learning of new

andlisis de los datos indicé que el grupo experimental que us6 mapas de concep epts and making connections with other concepts in science courses
andlisis semantico y textos para el cambio conceptual, acerté mas que el grupesg'glKE & Posner 1982)
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Ozkan et al. (2004) examined the effects of conceptual change text MATERIALS AND METHODS

primary school 7 grade students’ understanding ecology concepts. In this This study was designed as a cross-sectional experimental model (2x2)
study, ecology subjects were given to the experimental group of studepfSyetermine the effect of concept maps, semantic feature analysis, and
by means of conceptual change texts, those have given to the control grgdiceptual change texts method on a class unit about reproduction and
students by using traditional teaching methods. Results from the t-tggle|opment in living things. This was accomplished by comparing an
statistics revealed a statistically significant difference between the contg@lnarimental group with a control group taught by the traditional science

group and the experimental group. In terms of understanding ecologi¢giching method.
concepts the experimental group students scored higher than the ones Bubjects: The study’s sample was randomly selected from a primary
the control group. school’'s & grade class, whose school was located in the province Manavgat
There are some methods—for example, concept maps—to help Sifiantalya, a large city in the Mediterranean Region of Turkey, during fall
dents make connections with sub-concepts related to the main concgfiis. This study involved 36 students from two classes of equal size (18).
and to determine relationships with the conceptai¢kin, Davio & — gydents’ ages ranged from 12 to 13 years. One instructional method was
Apaw, 2000). The concept map technique as a teaching, learning, fﬁﬁdomly assigned to each class; e.g., one class was randomly assigned as
evaluation tool has been used commonly as an effective tool to provigig conirol group and the other was the experimental group. Duration of
meaningful learning in science education. The concept map, developgg |essons was three 40-min periods. The language for the text for both
as a research tool by Novak and his friends in the 1970s, has bggd experimental and control class was written in Turkish. The experimen-
theoretically based on Ausubel's (1968) meaningful learning theory, whigh and control groups were administered a science achievement pre-test on
emphasized the importance of the individual's available knowledge {Re reproduction and development in living things to compare their achieve-
the realization of learning. __ments on the subject matter and the same test was used for the post-test.
According to Ausubel’s theory (1968), concept maps are defined as|ysirument: There was only one written instrument used in this study,
schemes forming a bridge between pre-information and new-learnggh science achievement test. The science achievement test was deveioped
information by individuals. Due to the existence of a hierarchic relationyy the researchers and consisted of a multiple-choice test, covering the
ship between the concepts, it has been emphasized they are d'ffei%ﬂ?oduction and development in living things on the primary school sci-
from the echo diagram and concept web. A concept map is COmposeGRte and technology course. There was only one right choice and the
categories. Nvak & Musonoa (1991) stated that the majority of theseremaining four choices were mostly related to alternative concepts on the
categories in the concept maps shows the profoundness and wealth o§gfie topic. A panel of judges, who were from the same disciplines, evalu-
individual's knowledge and thought structure. In addition, in the concepfeq the science achievement test for content validity. Before conducting
maps there are cross connections showing the relationships betwgglsydy, review literature pertinent to alternative conceptions on the re-
different branches formed in hierarchy. The existence of cross connegsqyction and development in living things helped develop questions
tions can show how an individual synthesizes the branches composiigut the science achievement test.
different concepts by connecting them with each other and the level 0 During the development stage of the test, the following steps were
creative thought. It has been stated by many researchers that the cor into consideration. First, instructional objectives related to reproduc-
map technique, an effective learning technique, develops students’ thigln and development in living things were developed, based on the na-
ing, analyzing, problem-solving, and creative techniquesiAN GoviN  tiona| curriculum. This step identified the content of the test. Literature
& Joransen, 1983). Rowsrince and Mnrzes (1985) determined that the re|ated to students’ alternative concepts about the reproduction and devel-
concept map technique provides students with the ways to determln_egb@ﬂem in living things was examined. Finally, the science achievement
subjects they didn’t know and understand, to understand the subjegist was ready for this research, after testing its reliability and controlling
content by organizing information and to increase the permanence;@fyalidity with some revisions. Each item in the test was examined by a
information; that the students had made a concept map with their oWy of ‘experts in science education, biology, measurement and evalua-
increased self-confidence. AVe and Gunstone (1992) have said that {ion regarding content validity and format. The panel of experts examined
students who made a concept map in groups created more talking qualitative test. The internal consistency reliability of the scale was
discussing of the subject by strengthening the communication amoggnd to be 0.83.
them. The concept map is effective in measuring understanding andrreatment: This study was conducted for six weeks during fall semes-
learning levels of the students because it can show an individual's knowdt 2006 in a primary school in the province Manavgat of Antalya, located
edge and thought structure schematically and it can give an opportunfithe Mediterranean Region of Turkey. The classroom instruction for both
to teachers to determine the truth of students’ knowledge, concept erigyps was given by the same teacher. In order to facilitate the proper use
and mistakes, while discussing with students about the concept Mgionceptual change texts, semantic feature analysis, and concept map-
(Nowak, Govin & Jonansen, 1983). There is opportunity for improve- ping in the experimental section, the teacher involved in the study was
ment in effecting conceptual change from existing alternative conce&\,en four 40-min training sessions prior to beginning of the study.
tions. It is clear that further experimentation should explore ways i The experimental group was instructed using conceptual change text.
which the potential of the conceptual change approach in the educatiofgb control group received traditional science instruction. Before begin-
field may be realized more effectively. ning class instruction, the science achievement test was administered to
Purpose both groups. After the test, the teacher explained to the experimental group
w to make concept maps, semantic feature analysis, and gave conceptual
ange texts to change their alternative conceptions for each class period of
experiment. Also, there was some meaningful dialogue related to alter-
ve conceptions between students and the teacher. For the control group,
ter the pre-test, the teacher applied traditional science teaching method
oL the same time period.
he control group received traditional instruction involving lessons
ing lecture/discussion methods to teach concepts. Teaching strategies
ied on teacher explanation and textbooks, with no consideration of the
students’ alternative conceptions. The teacher structured the entire class as

The main theme of this study was to identify of the effectiveness
conceptual change text-oriented instruction over traditional instruction
6" grade students’ understanding of concepts regarding reproduction ﬁi
development in living things. The main research question of this stud{\"
was: Does conceptual instruction, which explicitly deals with student
alternative conceptions, produce greater achievement in understandin
reproduction and development in living things concepts, than traditionally-
designed instruction, for undergraduate students enrolled in an introdlgg
tory science- technology course?

Assumptions a unit, wrote notes on the chalkboard about the definition of concepts, and
The following situations were assumed true: handed out worksheets for students to complete. The primary underlying
. . principle was this knowledge was fact to the students. After teacher expla-
1. Students responded to the questions honestly and seriously. nations, some concepts were discussed, prompted by teacher-directed ques-
2. There was no interaction between experimental and control groupstiohs. The researchers developed worksheets specifically for each lesson.
students. They required written responses and reinforced the concepts presented in
L the classroom sessions. These responses were collected and corrected by
Limitations the teacher. This classroom typically consisted of the teacher presenting the

This study was only limited to"6grade Turkish students in a provinceright way to solve problems. The majority of instruction time (70%) was
center primary school. The course unit dealt with reproduction and devekvoted to instruction and engaging in discussion, stemming from the
opment in living things. teacher’s explanation and questions.
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Students in the experimental group worked with conceptual changeThe results showed that students had some alternative conceptions re-
texts, semantic feature analysis, and concept mapping. The researclaesl to false fruit, seed germination, internal fertilization, ovulating, fe-
prepared conceptual change texts, in light of the information obtained franale reproduction organ, cell organelles, reproduction cells, etc.
literature. These texts provided learning environments, such as identifyingBefore starting the application, the science achievement test was applied
common alternative conceptions, activating students’ alternative concegs-a pre-test to understand if there is a meaningful difference between the
tions by presenting examples and questions, presenting descriptive eaintrol and experimental groups of students. For the pre-test, it was deter-
dence in the text that the typical alternative conceptions were incorrect, anitied no significant difference existed between the experimental and con-
providing a scientifically correct explanation of the situation. Prior to th&ol groups (t=1.185, p>0.05) It was determined that the knowledge of the
beginning of concept mapping application, the concept mapping strategjudents about the concepts for reproduction and growth in living things
was introduced to the students. They learned the characteristics of congegst balanced before the pre-test. The average, standard deviations, and t-
maps, semantic feature analysis, and directions on how to draw a mi@gst results are given in Table 1.

Students categorized information in memory so it could be retrieved easily.

By capitalizing on this process, semantic feature analysis helped students Table 1

learn better. This strategy helped students organize information using a  Performance on the science achievement test in the pre tests

graphic organizer.

Semantic mapping enabled students to not only visualize relationshipsst Groups N X D t P
but to categorize them as well. The teacher taught concepts by concept
maps and semantic feature analysis. The students were asked to compigéace and  Experimental group 18 29.33  9.30
some exercises, such as filling in a map to construct a concept map. Intéeenology
light of the knowledge obtained from the literature, the teachers, and th&ievement Control 1.185 0.252
panel of experts who previously taught this lesson, the researchers pre-
pared four conceptual change texts, including subjects such as reprodet Group 18 2533  9.30
tion, growth and development in living things. The teacher presented these
texts to the students in the experimental group during the lesson. W ire0-01

these texts were prepared, the subjects the students had greatest difficu

It . L
were especially highlighted. Scientific explanations were made about he,chordlng to the data from the post-test after the application, when
subjects, which the students discussed conceptually. Conceptual chafl ed at the effect of the two different strategies applied on experimental

texts also covered the pictures and figures. These pictures and figures contrﬁl gro'gps,hit was determined ahmeaningful d}fferenge e_xistedd
thought to organize the knowledge acquired by students effectively. FrtWeen them. For the topics concerning the concepts of reproduction an
Gpwth in living things, there was a meaningful difference between the

formances of the students from the experimental group and the students
@ the control group (t=6.465, p< 0.05). The students from the experi-

explained that these were related to reproduction and they are callBgntal group were more successful than the students from the control

‘andrekeum’ and ‘gynokeum’. Their parts and functions were also efrouP (Table 2).
plained. As a result of the alternative answers received from the students,
accurate explanations were explained. A flower figure was drawn for the
conceptual change text. Afterwards, the teacher reviewed with the students
the conceptual change texts. The students were given explanations accorg-
ing to alternative answers. In addition to this, lessons were performed fitt
the experimental group by making a conceptual map and meaning analyzi .
chart about the subjects such as ovular cell, sperm cell, parts of the flo ?ence and ~ Experimental 18 50.72  15.52
internal pollination, external pollination, and types of fruit produced. tecnnology — group
Meetings with the teacher were held during the study to ensure she Wakievement Control 6.465 0.001
conducting the treatments to both groups consistently. The teacher vyast Group 18 22.88 10.87
contacted several times a week to enable the researchers to answer—afny
questions or to address problems and to review the treatment procedysesy o1
At least five random visits by the researchers were conducted to each
group during the classroom instructional phase. The researchers confirmegthe students had alternative concepts about the topic reproduction and
that the lessons were delivered competently. At the end of the third 40-rgbwth in living things. While the percentage average of true answers of
class session, the experimental and control groups completed the scigRgestudents from the experimental group was 59.3%, it was only 28.93%
achievement test that was administered as the pre-test. _for the control group. For example, for a question concerning internal
Analysis of Data: For the analysis of the data, a 't' test was applied angriilization, various options were given to the students. They had to select
percentage expressions were used. The significance level was a = 0¢R8.correct answer. For this question, 83.3% of the experimental group
Also, percentages, frequencies, and central tendency measures, e.g., MaaRgnts gave the correct answer, but only 11.1% of the control group
and standard deviations, were determined using SPSS software.  students gave the correct answer. A great majority of the control group
RESULTS students gave alternative answers—not really concerned with internal fer-
) ) ) tilization such as seen in frogs—but internal fertilization as seen only in
Before applying the concept maps, semantic feature analysis, and c@fing things that reproduce by giving birth including fish species, and
ceptual changing texts to the experimental group and traditional scierggerm and egg cell of internal fertilization that joins outside the female
teaching method to the control group, some of the alternative conceptigggroduction system. In addition, for the question concerning false fruit, it
related to the reproduction and development in living things were given @as determined that 22.2% of both experimental and control group stu-
follows. S o dents gave the correct answer. Alternative wrong answers the students
Kangaroos metamorphose. Internal fertilization is seen in fish. Snakggve concerning false fruit were that orange, lemon, and melon were false
are mammals. The frog is included in the reptile family. In a flower afuit. For a question concerning seeds, 83.3% of the experimental group
ovary is the structure which protects male reproduction cells. The celldgidents gave true answers, but only 11.1% of the control group gave the
only found in humans. Seed can make its food. Vacuoles are found onlyctitrect answer. Alternative wrong answers included seeds can produce
plant cells. Loyalty to the parents increases in adolescence age. Ov@Xygen, seeds don't need water in germination, germination is not possi-
(egg) is the female reproduction organ. Life circle of a flowering plangie without sunlight, and seeds can make the food they need, etc.
pollination - seed and fruit - young and mature plant - germination. The
frog reproduces by giving birth. Kangaroos reproduce by ovulating. LifeISCUSSION AND IMPLICATIONS
circle of living things means returning to the life. Bees show internal The main focus of this study was to research the effect of teaching made
fertilization. Internal fertilization is seen only in living things, which repro+yith a combination of a concept map, meaning analysis table, and concep-
duce by giving birth. There isn't need of water for a seed to germinate.tfa| change texts on learning in secondary schbalass students’ under-
bean is a false fruit. standing of topics concerning reproduction and growth in living things.

plants. The teacher informed the students the parts of the flower. Next,
students were asked to determine the male and female organs. It

Table 2
Performance on the science achievement test in the post-test

Groups N X SO t P
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The results from this study show that in science teaching, conceptéakauoin, M. V. & Mintzes, J. J. Students’ alternative conceptions of the human
change texts given together with concept maps and semantic feature analy-circulatory systems: A cross age stulgience Educatiqi69 (5), 721-733, 1985.

sis are more effective than traditional science teaching. The results fragkuee., D. P.The Psychology of Meaningful Verbal Learnidéew York: Grune &

this study reveal that traditional science teaching is ineffective in eliminat-  stratton, Inc, 1968.

Ing alternatl\{e concepts occurring in students. '_I'radltlonal teaching is reé’kHAR, M. Misconceptions in biology education and conceptual change strategies.
ized by making the teacher the center for learning and the students remain £ cational Science Theory & Practic® 55-64, 2003.

passive. The conceptual change approach definitely dealt with students . . . o )

alternative conceptions; whereas, the traditional instruction did not. THE": B: F- When is an animal, not an anindalumal of Biological EducatiarL5(3),
students remaining passive cannot integrate new information learned be- 213-218, 1981. ) ) ) S
fore the lesson with information presented in the alternative classrooftoom, J. W. Contexts of meaning: young children’s understanding of biological
The Conceptual Change approach is necessary for plaC”’]g correct and inte_phenomenalnternaﬂonal Journal of Science Educatl(ﬁﬂ (5), 549-561, 1990.
grated concepts by removing alternative concepts. For the conceptual chahgesers, K. S. & Anpre, J. Gender, prior knowledge interest, and experience in
approach, effective results occurred when conceptual change texts were electricity and conceptual change text manipulations in learning about direct
used together with concept maps. In addition, positive results could be current,Journal of Research in Science Tea®h, 107-123, 1997.

obtained when semantic feature analysis was used, too. In this studycatir, O. S.; Gean, O. & Yuruk, J. Effectiveness of conceptual change text-
was determined that alternative concepts were removed when using the oriented instruction on students’ understanding of cellular respiration concepts.
conceptual change approach. The students replaced their alternative con-Biochemistry and Molecular Biology Educati@0 (4), 239-243, 2002.

cepts with new and true concepts. DiLBer, R. & Duzgun, B. An Investigation of effectiveness of conceptual change text-

Although the experimental group was taught by using conceptual change griented instruction on student's understandings of brightness condeptsal
texts, conceptual maps, and meaning analyzing charts throughout the study, ot science Education (1), 46-52, 2007.

the students in the control group were taught by following the textboo . . )

using the traditional teaching method. According to this study’s finding ?EDFE,LTE.N'TH' iléoigﬁggjigsété’dem conceptions of simple circuit$e
the education gained by the conceptual change approach significantly con- ysies leachis, 294-199, 2960, )
tributed to the students’ learning and eliminated their alternative answefLLER™, S- R. Attitudes toward animals: Age related development among children.
These results also supported the idea that alternative concepts cannot belournal of Environmental Educatip6 (3), 215-223, 1985.

eliminated by using the traditional teaching approach. The difference bncrin, I. M. Concept mapping in biologyournal of Biological Educatiars4 (2),
tween traditional teaching and conceptual change used in this study was 61-68, 2000.

that while the students’ alternative answers and those in which they hagcuin, 1. M.; Davip, B. H. & Apaus, A. How a qualitative approach to concept
difficulty were taken into consideration in conceptual teaching approach, map analysis can used to aid learning by illustrating patterns of conceptual
was more effective than traditional teaching. developmentEducational Researci2 (1), 43-57, 2000.

Alternative concepts and traditional teaching approaches cannot be @gow, v. & Lawson, A. E. Linking brain development with the development of
termined by textbooks and in standard science classrooms. Students’ in- scientific reasoning ability and conceptual change during adolesckRes. Sci
correct concepts are resistant to change. Traditional teaching is insufficient teach 37, 44-62, 2000.
fo_r (_:hang_lng concepts (QEDE.TTE & LOCKHEA'?’ 1980)'.“ IS esse'?“a' to Lorp, T. R. A comparison between traditional and constructivist teaching in environ-
_ellmlnate Incorrect concepts in Or_d_er to p_rO\_/lde meaningful Ie_ar_nlng. Mean- mental sciencelournal of Environmental EducatipB0 (3), 22-28, 1999
ingful learning requires reorganizing existing concepts. This is called as - .
“conceptual change” (@weers & ANDRE, 1997). owak, J. D. & Musonpa, D. A_twelve year longitudinal study of science concept

In a similar study to this one,uScur, Tekkava and Gean (2001) learning.American Educational Research Journ28 (1), 117-153, 1991.-
determined that the teaching approach with conceptual maps given hgvac, J. D.; Gwin, D. B. & Jransen, G. T. The use of concept mapping and
gether with conceptual change texts are effective in eliminating conceptual knowledge vee mapping with junior high school science studgeitsnce Educa-
fallacies and learning in students’ understanding of the concepts about the tion, 67 (5), 625-645, 1983.
circulatory system. In another studyadz, Gesan and YUrRuk (2002)  Ozkan, O.; Tekkava, C. & Gesan, O. Facilitating conceptual change in students’
discovered that the approach of conceptual change is an effective teachingunderstanding of ecological conceptsurnal of Science Education & Technol-
approach in students’ understanding concepts about cell respiration. ogy, 13, 95-105, 2004.

This study reveals that concept maps, semantic feature analysis, mg,ET, J. The child’s conception of the world, Adams & Co., Littlefield, NJ., 1969.
Conceptual changg texts su_ccessfully an(_:i Slgn_lflcantly Chan_ged StUdeﬂﬁ&s, A. & WEsT, L. Conceptual understanding and science learning: An interpreta-
alter.natlve conceptions @“d mcrea.‘SEd their achievement pertinent to repro- tion of research within a source of knowledge framew8dience Educatigi’O
duction and growth in living organisms (Table 2prb (1999), KNcHIN & (5), 583-604, 1986
Davip (2000), AiR & Tamir (1995), StTH & Dwyer (1995), TURKMEN, . ' !
g//:)ReDsAi)f&reDsllfll\{lsE.,\lu (2005), Dueer & DuzcOn (2007) reported the same student achievemerinternational Journal of Instructional Medj&2 (1), 25-32,

In this study, it was found out that several alternative answers still 1995. .
continue after the practice, even in the experimental group. For exampieRke, K. A. & Posner G. J. Conceptual change and science teacEingpean
orange is a fake fruit, fish produce by bearing young, etc. Certain alterna- Journal of Science Educatiod, 231-240, 1982.
tive answers continue after the practice supports the findingsaki,C Suncur, S.; Tekkava, C. & Gesan, O. Contribution of conceptual change texts
GeeaN & Y Uruk (2002). accompanied by concept mapping to students’ understanding of the human circu-

latory systemSchool Science and Mathematit61 (2), 91-101, 2001.
CONCLUSIONS T isconaeptions of the ist year high sehool sidents in biclogy sourses i

In summary, this study shows that concept maps and semantic feature classification of living things and their diversiyournal of Gazi Faculty of
analysis given together with conceptual change texts are more effective Education 25, 155-168, 2005.
than traditional teaching of concepts concerning reproduction and growtfkacust, D. F. Development and use of diagnostic tests to evaluate students “mis-
in living things. A conceptual change approach designed in an orderly and conceptions in sciencefhternational Journal of Science Educatjd (2), 159-
suitable manner is a suitable teaching approach in changing alternative 169, 1988.
concepts students may have and in eliminating alternative concepts. Te% WeRIDGE, J. E. & Mnrzes, J. J. Students’ alternative conceptions of animals and

ers must be '”fo.”"eo'* espe(;lally about existing pre-information the Stu? classification: A cross-age studyurnal of Research in Science Teach8%(4),
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