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How to Measure Elementary Teachers’ Interest in
Teaching Chemistry?

Cite this: DOI: 10.1039/x0xx00000x

The aim of this study was to create an instrumenta measure elementary teachers’ interest in
teaching chemistry. The Interest in Chemistry Teachmg Instrument (ICTI) was created to

Received 00th January 2012, measure both the affective and cognitive componentsf interest. After establishing the face

Accepted 00th January 2012 o . . . . .
and content validity of the instrument, the internd consistency of the instrument was verified

DOI: 10.1039/x0xx00000x by calculating Cronbach’s alpha for the items. This was done usinguestionnaire data

collected from 149 Finnish elementary teachers teaig chemistry in integrated chemistry
and physics lessons. Exploratory factor analysis () was used to identify the underlying
dimensions of interest. Based on the results of thfactor analysis, elementary teachers’
interest in chemistry teaching had two components:personal and value-related. The
usefulness of the ICTI instrument was tested by catucting a correlation analysis of the
measured level of interest and the reported use e€aching methods. As expected, the results
indicated a positive correlation between the eleméary teachers’ interest measured with ICTI
and the use of for example inquiry-related methodscreative problem solving and laboratory
work. The ICTI may be used, for example, to evalua and develop in-service and pre-service
teacher training.

www.rsc.org/

Introduction

In order to improve elementary chemistry teachimgl acience Theoretical Background

teaching in general, it is important to understanel factors that The work to provide students with a firm foundationchemistry
influence student learning, such as the interesteathers and and to teach them to think scientifically shoulcarstat the
students (e.g., Ebrahim, 2012; Yates and Goodr@80) Like elementary level. The enthusiasm that teacherse liawtheir own
research into interest in general, the interestareh on elementary subject affects the subject choices of students Gsborne, 2003).
school science teaching has concentrated on stidewt, Murphy The low number of youth choosing to study chemistag been a

and Beggs, 2003; Murphy and Whitelegg, 2006) rathen teachers. concern for several years (see Osborne, 2003; Biack Atkin,
According to previous research, the lack of intemescience among 1996).

elementary school teachers can lead to the avaédahcscience

teaching (see Appleton, 2003; Asunta, 2004). Ttesghers’ interest To frame the topic, the following subsection dismssinterest as a
in science might be a crucial factor in effectivgence teaching at phenomenon. This discussion is followed by a slsarhmary of
the elementary school level. Measuring teachergrest is also previous studies on elementary school teacherstdst in science.
useful in pre- and in-service teacher educatioteréist instrument The chapter ends with a discussion of the relatipnbetween the
could be applied during intervention studies to lea® the teachers’ interest in chemistry and their use athéng methods.
effectiveness of the interventions. This relationship is studied as an example of the of the created

Interest in Chemistry Teaching Instrument (ICTI).

The aim of this study was therefore to create astrument to

measure elementary teachers’ interest in chemgtg chemistry Interest as a PhenomenonAs researchers’ definitions of the
teaching. Although the lack of elementary teachemsérest in phenomena under study affect the research designeisas the
science has been discussed before (e.g., Asuri4; 20ard, 2009), interpretations made of the results of researctis important in
a proper instrument for measuring both the affecind cognitive interest research to define how the researchertbeammplex field
components (see Krapp and Prezel, 2011) of elemet#tachers’ of concepts related to interest. Interest is coteteto several other
interest in chemistry and chemistry teaching ditledst. The goal concepts, such as motivation (e.g., Palmer, 200d)adtitude (e.g.,
of this study was to create and validate such atriment. The Osborne, 2003). In fact, both motivation and attumay be
created instrument was used as a part of a suhayrmeasured considered to be hypernyms of interest (see Bonkeymnpler,
elementary teachers’ interest in chemistry andtéehing methods zysho, Coppola, and Pintrich, 2005; Osborne, 2008)me
they used to teach chemistry. researchers (e.g., Schreiner and Sjgberg, 2004)inserest and

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 1
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attitude as synonyms, while others (e.g., Gardi€g96) try to
differentiate the concepts.

In this study, interest in chemistry and chemisteaching was
viewed as a phenomenon that shares certain featittesnotivation
and attitude but the terms are still consideredarsp from one
another. One important and differentiating featofénterest is that
it originates from the interaction between the wdlial and the
environment (see Krapp, Hidi, and Renninger, 199%rsonal

Page 2 of 9

(2004) admits that the survey used in his reseprofect caused
confusion among the respondents because the stugdieuhce
discipline was not defined.

Elementary teachers’ interest in chemistry teacling previously
been studied in a Finnish case study, which comrdudhat
elementary teachers teaching chemistry in intedrateemistry and
physics lessons considered chemistry as a rathkenesiing subject
(Rukajérvi-Saarela and Aksela, 2007). However, tielysdid not

significance is always present in the concept t&rast and one may discuss the different components of interest. Approframework

be interested in something but still have a negatittitude towards
it — consider the topic of racism, for instances(8gapp and Prezel,
2011). Therefore, interest was considered to bearagp from
attitude, motivation, and emotion, even if theyrshzertain aspects.

Krapp, Hidi and Renninger (1992) divide interesbisituational and
individual interest. According to them, situatioriaterest is more
short-term and less stable than individual interé&tvertheless,
Palmer (2004) argues that situational interestvalaable construct
in science teaching. Certain situations and tomosh as texts or
movies, can generate situational interest that aippstudent
engagement in learning (Krapp, Hidi, and Renning&2). When
considering the development of individual interest a process,
different components of individual interest may tesken into

account. Individual interest, the more stable kiidnterest, can be
divided further into several inter-connected comgn. Hidi and
Renninger (2006) as well as Krapp and Prezel (20ditide

individual interest into cognitive and affective ngponents. For
example, values and feelings are considered affecbmponents of
interest (see Krapp and Prezel, 2011; Schiefele] )19

Interest is also usually focused on a certain togiapp and Prezel
(2011) distinguish between two levels of interestscience. On a
general level, one can either be interested innseier not. On a
more concrete level, one can be interested in aifgpdield or
discipline of science, such as chemistry. This timtused on
elementary school teachers’ interest in chemissrna apecific field
of science and science teaching.

and systematic research on elementary teacheesésttin chemistry
and chemistry teaching has been missing.

Teachers’ Interest and Teaching Methods in ChemistryOnly a
handful of previous studies have focused on theaghpf teachers’
interest on their choice of teaching methods. Heémis (2005)
study revealed that teachers are interested irgusw methods in
teaching, especially methods that are more stuckmtred and
develop social skills. They would also like to usBnputers more
efficiently and increase the amount of co-operatiotearning.
According to Jarrett (1998), pre-service classteex plan on using
activities, which they consider to be fun, inteirggtand didactic.
Jarrett suggests that the use of activities whitegate playfulness
may motivate teachers to carry out science lessdrish increase
interest and enjoyment. However, the concepts difivation and
interest are not clearly defined in Jarrett's (19%8udy. The
motivational factor in choosing teaching methods waiso present in
the study of Campbell and Wilson (1999), but thetudg
concentrated only on practical work in school sc@én

The use of teaching methods in chemistry and phykis been
studied at different school levels, but most of #tadies have
focused on the higher than elementary school leltehas been
reported that the most used teaching methods inigfiminth grade
education are teacher-led work and student tasksofien et al,
2004), and on grades 1-9 the most common methads$eacher
monologues, conversation, independent student wodependent
pair work, solving teacher given tasks, and thecherm asking
questions (Heinonen, 2005).

Elementary Teachers’ Interest in SciencePrevious research has

indicated that elementary teachers sometimes faekest in science
and science teaching (e.g., Asunta, 2004; Avar@9p0However,
these findings are only cursory and there is stiltlear lack of

Context of the Study

The subjects in this study were Finnish comprelvensichool

research on elementary teachers’ interest in seiem science teachers teaching science on the elementary lgvatiés 1-6). To
teaching. So far, interest in elementary schodrsm teaching has understand the background of the study, the fohgwsubsection
been studied mostly among students. For exampéestidies of briefly discusses the teaching system in Finlardisaence teaching
Murphy and Beggs (2003) and Murphy and WhiteleggO@)0 in Finnish elementary schools. Then some backgranfudmation
concentrated on 8-11-year-old students and 11-46e}d students, about the study subjects is presented.
respectively. Most of the aspects of interest usdatiese studies are
also relevant for studying the interest of teaclfsush as situational Chemistry Teaching in Finland In Finland children attend a nine-
vs. individual interest, general vs. concrete igerand the year comprehensive school and from grade 5 onwatds,
development of interest). curriculum contains specific goals for chemistryd aphysics. A
Finnish elementary teacher usually teaches allhef élementary
Previous studies on elementary teachers’ interestience teaching subjects from the beginning of the first grade luthié end of grade
demonstrate that elementary teachers’ previousrexmes affect 6. From grade 7 onwards, specialized science temcteach
their interest in science as teachers, and thatcquuiry-based course chemistry and physics. This study concentratedementary school
in science methods may increase their interest, (€ayallo, Miller, teachers teaching grades 5 and 6. The objectivkesame contents of
and Saunders, 2002; Jarrett, 1999; Palmer, 2004;,eR@nssert, chemistry teaching for grades 5-6 are written i@ Einnish core
1995). These studies have focused on science ogetheral level. curriculum (see Appendix B).
For example, in the study by Jarrett (1999), teethiaterest in
science was measured before and after an inquégebacience In Finland, elementary teachers study 3 ECTS creditshemistry
methods course. One of the problems in the prevstudies is that teaching during pre-service teacher teaching, windiudes both
the surveys used in the studies have not been efeaugh about chemistry content and teaching methdds. addition, there is an
which scientific disciplines they discussed. Fomample, Palmer optional 3 ECTS credit course in chemistry teachiagd the

2| J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 2012
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possibility to study chemistry as a minor subjeatidjtional 25
ECTS credits). Although there are no official statson how many
elementary school teachers have studied chemisrya aminor
subject, the number of such teachers is probahljyriow.

Finnish elementary teachers have a master's degubéh is
considered to give them competence to make desisioncerning
their own teaching. The flexibility of the FinnisiNational
Curriculum (Finnish National Board of Teaching, 2p@low the
teachers to choose the teaching and evaluationoaetthat suit
them best. There are no school inspectors or stdised high-stakes
tests. This autonomy and independence of the temehne schools is
one of the unique aspects of the Finnish teachidgire, which is
based on trust (e.g., Sahlberg, 2011). Chemistnysisally taught
with other science disciplines (Martin, Mullis, aRdy, 2007), but in
Finland, chemistry and physics have been taugharaggly from
other science disciplines and teachers have agstaoitonomy in
choosing teaching methods. Therefore, Finlanddsrarenient place

Chemistry Education Research and Practice

Finnish elementary schools. 350 schools, which w@ucofor
approximately 10% of Finnish elementary schoolsrewehosen.
Each school received the questionnaire forms amd pifincipals
were asked to forward the questionnaires to eweagher involved
in teaching chemistry.

The study subjects were Finnish elementary teadhaching grades
five and six. 157 answers were submitted, but eifithem had to
be discarded because of incomplete backgroundniafbon. Thus,
the total sample size was 149. Almost all (90%thefteachers in the
sample exclusively taught grades 5-6 at the time tloé
questionnaire. 77 (52%) teachers in the sample weraen and 72
(48%) were men. In Finland, there are more womem tmen as
elementary teachers, but it is not known if mectieghemistry more
often than women. Therefore, it is uncertain if saenple represents
the current gender distribution. 13% of the teashexd less than 5
years of teaching experience and more than hal#oj58ad more
than 15 years of teaching experience (see TabldHgre are no

to study elementary chemistry teaching, teacherést, and the use official statistics about the distribution of te@w experience among

of teaching methods.

Method

Finnish elementary school teachers. Thus, we d&kmotv how the
sample represents the current experience situaitiorFinnish
elementary schools.

Sample and Study SubjectsThe data for this study data was

collected in 2011 with a postal questionnaire. Tgeaticipating
schools and teachers were chosen by a simple rasdaomling of

Table 1

Background information

The study subjects % F N
Gender 149
women 52 7

men 48 72

Teaching experience (years) 148
<5 13 19

5-15 32 47

16-25 30 44

> 25 26 38

Most of the teachers had not studied chemistry démartment of
chemistry. Only 5 teachers (6%) had completed usitelevel
minor subject studies (25 ECTS credits) in chemisktpwever,
most teachers (59 %) had studied chemistry at aafrapnt of

Palmer (2004) points out that interest in sciencighim vary
depending on the scientific discipline in questidimus, to avoid
confusion, the questionnaire focused solely on dsteyn and
chemistry teaching. The ICTI included eleven interelated items.

Teaching as part of their teacher training andez@hers (26%) had The items were forced response questions, whicle weswered on

participated in at least one in-service teachenitrg course during
their careers.

In the part of the questionnaire regarding teachimgthods, the
teachers were asked how often they used the lisitthods on a
scale of 1 (never) to 5 (often). There was alsoofhtéon of “I cannot
say”. Appendix A includes the teaching methods isacbf the

the five-point Likert scale ranging from 1 (I tdiatlisagree) to 5 (I
totally agree). There was also the option “I cansay”. The
guestionnaire combined interest-related items usedprevious
interest studies (Ahtee and Rikkinen, 1995; Brigid®ermejo,
Conde, and Mellado, 2010; Martin, Mullis, and Fo@02; Murphy
and Beggs, 2003) with new items created by the relsess.

questionnaire. Most of the listed methods were shme as those Two types of items were included in the ICTI: itemmgasuring

used in previous evaluative studies of Finnishhees (e.g., Aksela
and Karjalainen, 2008; and Heinonen, 2005).

Construction of the Instrument The construction of the Interest ininterested

Chemistry Teaching Instrument (ICTI) was based om IResponse
Theory. The theory assumes that it is possible &berchine
guantities in phenomena that are not directly olzdse. In this
study, interest is considered to be such a phenomé@ohen,
Manion, and Morrison, 2011).

This journal is © The Royal Society of Chemistry 2012

interest directly (direct interest items) and itemmeasuring the
different aspects of interest (component interesng). The direct
interest items were: “I am interested in chemistafid “I am
in teaching chemistry”. Similar items vdabeen
previously used in a study on teachers’ perceptionsphysics,
chemistry, biology and geography, for example (dddee &
Rikkinen, 1995).

Previous research describes the different aspdciaterest. For
example, Krapp and Prezel (2011) argue that studiesnterest

J. Name., 2012, 00, 1-3 | 3
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should contain both the affective component, iniclgdeelings and
values and cognitive components of interest. Thet piersion of
ICTI included six items related to the affective gmments of
interest. Two of them were related to feelings tmd were related
to values (see, e.g., Schiefele, 1991). The itestetad to feelings
were: “I have positive emotions towards chemistagt “Chemistry
is boring”. The item “I have positive emotions tads chemistry”
was adapted from the study by Brigido et al. (201®)vhich pre-
service primary teachers were asked about theipodi.g., fun,
tranquility, confidence) and negative emotions .(e.tension,
nervousness, worry) they had about physics, chgmisiology and
geography. The item “Chemistry is boring” was ohegindirectly
from the TIMMS 2007 study (Martin, Mullis, and Fi3007).

The value-related items in the pilot version of IGfe: “Chemistry
teaching is important”, “In-service teacher tramniis important”,
“Chemistry is important to society” and “Chemistryais important a
subject as physics”. These value-related items wereulated
based on previous national and international studirethe study of

Ahtee and Rikkinen (1995), the perceived value ofyspis,

chemistry, biology and geography was one of the t@aiegories of
perceptions. In the study of Murphy and Beggs (200Bk

appreciation of the importance of science was dnhe measured
variables. In their study, Murphy and Biggs conddcte factor
analysis on the list of different items used in #hedy to obtain the
factors related to the importance of science, végienjoyment
from science, and one’s perceived ability to condieience. In the
study of Heinonen (2005), participation in teachsgminars was
one of the items included in his questionnaire.réfuze the item
“In-service teacher training (in chemistry) is inm@mt” was

included in this instrument.

Two of the ten items in the pilot version of ICTI weelated to the
cognitive components of interest (e.g., Krapp arez&, 2011) and
these items were based on the items in Ahtee andriRis (1995)
study on teachers’ perceptions of science. Thedstétems used in
the pilot version of ICTI are listed in Table 2.

Page 4 of 9

Table 2
Descriptive Statistics of the Interest Items
Interest items N Mean SD
Direct interest items
| am interested in chemistry 149 3.45 .99
I am interested in teaching chemistry 149 3.53 .92
Affective component items
Value-related items
Chemistry is important to society 148 3.83 77
Chemistry is as important a subject as physics 149 12 4 .82
Chemistry teaching is important 149 3.92 72
In-service teacher training (in chemistry) is impaoit 149 4.21 77
Feelings-related items
Chemistry is boringt 148 2.14 1.10
| have positive emotions toward chemistry 149 3.49 .94
Cognitive component items
| consider chemistry to be easy 149 3.15 .94
| understand chemistry 147 3.63 .83

Note. SD = standard deviation.
T Item was reverse coded.

Face validity of the instrument was established dmflecting

pre-service chemistry teachers. Content validity established by

reduction (see Floyd & Widaman, 1995). The explmmatfactor
feedback about the items used in the questionfr@ine a group of analysis was conducted with the IBM SPSS Statific8 software.

basing the instrument on relevant theory (see @ecliheoretical The Cronbach’s alpha coefficient measures the iatasonsistency
Background). The group who evaluated the conteritdityalof the among items in a test (Cohen et al., 2011). Theldilly of the ICTI
instrument included a professor of chemistry teaaducation, a was verified by calculating Cronbach’s alpha for iteens.

lecturer in science teacher education, a counsg&bon the Finnish

National Board of Teaching and a graduate studerdglved in the The ultimate criterion for the usefulness of areigst instrument

project.

consisting of component items and more than oneemlson is

whether it can provide information beyond the u$eomly direct
Statistical AnalysesExploratory factor analysis (EFA) was used tinterest items (cf. Floyd & Widaman, 1995). The fubess of the
identify the underlying dimensions of interest. Tgeal for using ICTI was tested with a correlation analysis of thachers’ interest,
EFA was both to explain the interest construct em@énable data the background variables and the teachers’ repargedof teaching

4| J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 2012
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methods during lessons. Based on previous researdhboratory EFA was done without direct interest items: “l amerested in
work and interest (e.g., Graber, 1993), a cormatakietween interest chemistry” and “I am interested in chemistry teacfii(see Table

and laboratory work as well as with other methaaated to inquiry,
such as creative problem solving, was expected.

To examine the correlation of the total score adl a® the two
subscales of interest stemming from the EFA, tdiferent sums of
the interest items were counted. Because the itemeristudy were
mainly discrete, the correlations were calculated using the
Spearman correlation coefficient (see Cohen et 2011). The
significance of the correlations was set at 0.0 ar05. Scatter

3). In the ¥ rotation eigenvalues equal to or greater than é@
extracted. The rotated two-factor solution explding2.299 and
25.564 per cent (total of 57.863) of the total aade. The first factor
contained different aspects of personal interestes€ included
feelings-related interest items, such as “I havsitpe@ emotions
towards chemistry”, interest items related to thgnitive aspect of
interest, such as “l consider chemistry to be eaSké other factor
contained value-related interest items. The factegse named: i)
Personal Interest, and ii) Value-Related Interebe Teliability of

figured of the correlations were also examined. the factor analysis was verified using the Kaiseybt-Olkin
measure of sampling adequacy, which had the valu80®, and
Bartlett’s test, which showed statistical significanof .001. The
factorization was therefore suitable for the data.

Exploratory Factor Analysis The factor analysis yielded a two-

factor solution. Items that loaded on both facteith loadings over

0.4 were excluded from the final analysis. Therefeecond round of

Results

Table 3
The Results of the Factor Analysis of the Componstetrést Iltems

Interest items Factors and loadings

Factor 1 Factor 2
| understand chemistry .842
| consider chemistry to be easy .823
| have positive emotions towards chemistry 732
Chemistry is boringt .567
In-service teacher training (in chemistry) is impot 731
Chemistry is as important a subject as physics .705
Chemistry teaching is important .646
Chemistry is important to society .569

Note: Cut-off point for excluding items from the &sis was set to be 0.4.
t Item was reverse coded.

Internal Consistency The Cronbach’s alpha coefficient measurda addition to creative problem solving and laboratwork, ICTI
the internal consistency among items in a test (Baheal., 2011). also correlated with field trips, concept adoptigrgup work and co-
The reliability of the ICTI was verified by calctilag Cronbach’s operational learning on levels 0.01 and 0.05.

alpha for the items. Cronbach’s alpha value forl@HE was 0.861

with all items and 0.809 without the direct intérigems. Based on The significance and magnitude of the correlatioetsveen teaching
the bigger Cronbach’s value of the ICTI than therimsent without methods and ICTI were higher or the same than trefisiance and
the direct interest items, it is more reliable texlide also direct magnitude of the correlations between teaching oustland interest
interest items to the instrument than to excludenmthCronbach’s based on the sum of items from only one compongimterest. The
alpha values for the two different components ténest were 0.791 sole exception was the use of laboratory work, tiiad a slightly
(sum of the personal interest items) and 0.699 (sfirthe value- more significant correlation with the value-relataterest than with

related interest items). The alpha value was tbezeflood for the
whole instrument as well as for the personal irgeitems, and
acceptable for the value-related interest items.

Correlation with the Use of Teaching MethodsThe usefulness of
the ICTI instrument was tested by conducting a ¢ation analysis
of the measured level of interest and the repoutsa of teaching
methods, as well as several background variables.

Table 4 presents the correlations between the tegbouse of
teaching methods and the teachers’ interest baseHeo(i) sum of
all interest items (ICTI), (ii) sum of personal irgst items, and (iii)
sum of value-related interest items. As we expedieel interest of
the teachers correlated with the reported use edtie problem
solving and laboratory work. The correlations wsignificant at the
0.01 levels, but they were relatively low with respto magnitude.

This journal is © The Royal Society of Chemistry 2012

the ICTI.

In most cases the use of sum of all interest itpmealuced the
strongest correlation. There were also some diffe¥e in how the
two components of interest correlated with the regub use of
teaching methods in a similar way. For example epth@doption
only correlated with the sum of all interest iteansd the sum of
value-related interest items, but not with the safrpersonal interest
items. Field trips on the other hand correlatedenstrongly with the
sum of value-related interest items than with then ©f personal
interest items.

Neither the measured level of interest nor the ntegouse of
methods correlated significantly with any of the llected
background variables, such as the teachers’ gen@aching
experience, or extent or type of previous chemisstydies.

J. Name., 2012, 00, 1-3 | 5
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Table 4

Statistics and Correlation between Interest in Chsgnand Chemistry Teaching and the Teaching methods

Teaching methods N Mean SD Sum of all interesnste Sum of personal interestSum of value-related interest
(ICTI) items items
Field trips 131 2.02 .863 Cc. .271 .189 248"
sig. .002 .030 .004
Concept adoption 118 2.82 .984 Cc.224 .160 229
sig. .015 .083 .013
Laboratory work 132 3.63 .868 Cc..327" . 237" 344"
sig. .000 .000 .000
Group work 137 3.42 792 Cec..171 .163 124
sig. .046 .057 .148
Co-operational 133 3.22 972 Cc. .261" 261" 211
learning sig. .002 .002 .015
Creative problem 128 3.03 .896 Cc. .313" .289" 227
solving sig. .000 .001 012

Note: Spearman’s correlation coefficient was usad.= correlation coefficient, sig. = significance

**p < .001, two-tailed
*p <.005, two-tailed

40
41
42
The aim of this study was to create an instrumentmeaslide
elementary teachers’ interest in chemistry and d$teynteachiég.
The created Interest in Chemistry Teaching Instrum@@&®p
included direct interest items as well as comporigterest itehbs
including affective items measuring both feelings aalues, as #2ll
as cognitive items (see Krapp and Prezel, 2011jefdth, 19948.
After establishing the face and content validitytted instrument 48ie
internal consistency of the instrument was verifted calculatb{
Cronbach’s alpha for each item. This was done ugirestionnaile
data collected from 149 Finnish elementary teachemchbid)
chemistry in integrated chemistry and physics less@he intebil
consistency of the sum of the items, as well ascthraponent54f

interest recognized was shown to be adequate. 55
56

Conclusions

elementary teachers’ interest in chemistry and dsteynteaching
and their reported use of various teaching methasi®xpected (see
Gréaber, 1993), the teachers’ interest correlateditipely with
inquiry-related methods (creative problem solvingd daboratory
work) as well as with field trips, concept adoptigmoup work and
co-operational learning. The comparison of intevatt the reported
use of teaching methods also showed some diffeseimcbow the
sum of the items in each component correlated thighreported use
of methods (see Table 4), thus supporting the lreefa of the two
component model.

The magnitudes of the significant correlations et interest and
components of interest were relatively low, exglanonly up to
10% of the variation. However, this was expectadhare are likely
numerous other elements that affect teachers’ ehofcteaching
methods. Such elements include the teaching mbseribequipment
used (Heinonen, 2005), class size and amount oicalar content
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Components of Interest Exploratory factor analysis (EFA)S5Was(Finnish National Board of Education 2003), the keats general
done to recognize the dimensions of elementary aicteach&8’ classroom management skills (Demiraslan-Cevik & And013),
interest. Based on the analysis two subscales wereefl. B% and participation in in-service training (Boyle, Larianou & Boyle,
subscales measured two components of interesérgppal intei@8t, 2005).

and ii) value-related interest. The value-relatechgonent meas6ied

how important teachers considered chemistry andmigfig? Neither the measured level of interest nor the mepouse of
education to be for the surrounding society. Theeotomporfeht methods correlated significantly with any of the llected
included items related to feelings and cognitiond aneasurda}a background variables, which shows that the coitelatwere not
more personal type of interest. Previous reseaeap Krapp &bd due to some other elements such as teaching emperae the extent
Prezel, 2011) suggests that interest includes &ff¢istive as welbbs of previous studies in chemistry.

cognitive component. Based on the results of thisdyst fhé

cognitive component is more closely related to qeas feelifids Potential Uses of ICTIAs lack of interest can lead to the avoidance:
about the chemistry than with value-related opisioBonfirmatbB; of science teaching (see Appleton, 2003; Asunt84p0measuring
factor analysis of a data collected from a différample of teaclBrs teachers’ interest can be very valuable to reseescimterested in
could be used to test the two-component modeltefést presertkd elementary school chemistry education. Using pne- ost-test set-
here against other models. 72 ups, the ICTI could be used to measure the effecteathers’

73
Because the direct interest items measure inteseat whole, tRéy
loaded on both factors. When measuring the ovenddirest76f
teachers, the items can be included in the sunmtefdst itemd &o
increase the internal consistency of the instrument 77

78
Usefulness of ICTI The usefulness of the ICTI was assesg&d
using the instrument to calculate correlations ketwthe Fin&6éh

6 | J. Name., 2012, 00, 1-3

interest on student learning, or the effect of énvice teacher
training courses on teachers’ interest in chemistriprmation about
teachers’ interest when applying ICTI during teadh&ining could
be used to improve the teacher education programimesed in the
beginning of the program, the ICTI could give vélleainformation
on teachers’ interest to be used to reflect resuilts the teachers
layd target the programme. Comparing the interetiteolementary
teachers™ to the interest of the pre-service teacheould give

This journal is © The Royal Society of Chemistry 2012
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The Survey 115
Background 116
1. lam a) a woman b)aman 117
2. My teaching experience is 118
a) less than 5 years b) 5-15 years 119

c) 16-25 years d) over 25 years
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your teaching? Please, check the most approplligmmative.

e (5=often, 4=quite often, 3=sometimes, 2=rarely, dwar, 0=I

cannot say).
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perusope@kseBEpCcess writing
korkeakouluihin [New approaches in chemistry educat|0n9$ron¢0 operational learning

Project work 543210
Group work 543210
Pair work 543210
Concept map 543210
Mind map 543210
Debate 543210
.Relaxatlon 543210
Suggestopedla 543210
Field trips 543210
Concept adoption 543210
Advance organization 543210

543210

543210
Creative problem solving 543210
IT-methods 543210
(Simulations, teaching games, etc.)

543210
Students’ presentations 543210
Memory models 543210
Teacher asking questions 543210
Independent student work 543210
Conversation 543210
Teachers’ monologues 543210
Solving teacher given tasks 543210
Laboratory work 543210
Something else, what? 54821
Something else, what? 54821

Interest

7. Please answer the question by checking the apgsbpriate
alternative according to your current teachingatitin.

(5=l totally agree, 4= agree, 3=neutral, 2=| digsmy 1=l
totally disagree, 0=l cannot say).

| have positive emotions towards chemistry. 5 413@

I have always been interested in chemistry. 5 4132
Chemistry teaching is important. 543210
In-service teacher training 543210
(Chemistry and physics) is important.

| am interested in chemistry. 543210

This journal is © The Royal Society of Chemistry 2012
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Chemistry is important 543210
to society.

Chemistry is as important 543210
a subject as physics.

Chemistry is boring. 543210

I understand chemistry. 543210
| am interested in teaching chemistry. 543210

Tt Grades 1-2: 7-9-year-olds, grades 3-4: 9-11-yais;ajrades 5-6:
11-13-year-olds

T T Approbatur: basic studies (25 ECTS credits), cunudaapprobatur:
intermediate studies (60 ECTS credits), laudatwvaaced studies
(approx. 120 ECTS credits)

Appendix B

A summary of the Objectives and Core Contents of
Chemistry Teaching for Grades 5-6 as Presented irhé
Finnish Core Curriculum

The objectives for chemistry teaching are that lsulgarn to
(Finnish National Board of Teaching, 2004):

- Make observations and measurements and come
conclusions about them

- Look for information and weigh the reliability othe
information

- Make simple scientific experiments safely

- Recognize causal relationships

- use scientific knowledge to describe, compare eladsify
concepts in chemistry

- Understand the dangers of drug abuse

The core contents for chemistry teaching are:

- Air and atmosphere

- Properties and the importance of water, invettiga of
natural waters and water purification

- Classification of soil substances, separatiorhoa

- Origin, utilization and recycling of products

- Active substances of intoxicants and their eBect

This journal is © The Royal Society of Chemistry 2012
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