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Abstract

Reform documents have provided a framework for @acag science
education (e.g., The Australian National Scien@n@&ird Committee, 2002),
but omit the need to assess preservice teacheligr fknowledge for
designing effective learning programs. A pretesitiest 34-item survey
linked to the course outcomes (associated with fomstructs) measured 66
third-year preservice teachers’ perceptions towarblscoming primary
science teachers. Effect sizes were educationalliyssatistically significant
for each of the four constructs (i.e., Theory [d38], Children’s
Development [d=1.60], Planning [d=1.17], Implemetitan [d=0.89].
Paired t-tests were also significant for the fitetee constructs; however
posttest results revealed less than 90% of thesgcipants disagreed or
strongly disagreed with 4 of the 14 items assodiatéh the fourth construct
(i.e., Implementation). The results implied tha tearning design for this
course requires revision in areas where indicatarsre shown to be not
significant. A pretest-posttest survey can aididentifying preservice
teachers’ prior knowledge for advancing tertiaryucsework by catering for
the learners’ needs.
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Agendas for Developing Preservice Teachers

The quality of science education has been idedtdian international problem (e.g., Bybee, &
Mclnerney, 1995; Goodrum, Hackling, & Rennie, 20Ddnetta & Lederman, 1998). Many reform
agendas have been implemented to address the iredes| of science education in primary schools
and assist the facilitation of such education (etartL999; Jarvis, McKeon, Coates, & Vause, 2001;
Hudson & McRobbie, 2004). Despite these effohs,dquality of science education requires
considerable development in Australia (Goodrum.e2801). However, preservice teachers are
generally interested in developing pedagogicaltmras in science education (Rice & Roychoudhury,
2003). Hence, a way forward for advancing sciesthecation reform processes must include
preservice teacher education (Watters & Ginns, 2000

The Australian National Science Standard Comm{#¢¢SSC, 2002) and the American Association
for the Advancement of Science (AAAS, 1993) advetia¢ development of preservice teachers’
pedagogical knowledge as a way for implementingectiiscience education practices. Universities
involved in preservice teacher education also aiadivance science education by designing
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coursework based on current theories and pradticesaching science education. The development
of preservice teachers’ skills for teaching scierezpiires scaffolding with focused attention on the
acquisition of pedagogical knowledge (Abell & Brydi®99; Briscoe & Peters, 1997; Coates, Jarvis,
McKeon, & Vause, 1998; Hudson, Skamp, & Brooks,20Which facilitates students’ learning of
science concepts.

Pedagogical knowledge for educating preservice gmracience teachers includes understanding:
1. theoretical underpinnings used for developing arsm curriculum.
2. the development of children’s science conceptgnsific reasoning abilities, manipulative
skills, and attitudes.
3. effective planning for science teaching and leagnin
4. the implementation of effective science teachiragfices, including successful management
of the learning environment.

To be adequately prepared for primary science tegchreservice teachers need to analyse and
understand current theories that underpin a sciemeceulum (Fleer & Hardy, 2001). Constructivism
is one such theory advocated for primary scienaehi@g as it promotes hands-on learning with
consideration of prior knowledge and students’ mieeptions (Skamp, 2004). The development of a
science syllabus generally draws upon current tkede.g., Board of Studies, 1999; Queensland
School Curriculum Council, 1999), hence, presertéaehers need an understanding of current
theories and make the connections to practiceascated by the presiding syllabus.

National reform agendas (ANSSC, 2002; AAAS, 1998)agate inquiry-based learning with equal
opportunities for all students to develop scieatiieracy. This requires preservice teachers to
understand students’ prior knowledge (Skamp, 20@é&conceptions or alternative conceptions
(Wandersee, Mintzes, & Novak, 1994) and maniputasikills and attitudes (Fleer & Hardy, 2001) in
order to facilitate appropriate and relevant saielessons (Abruscato, 2004). Preservice teacleed n
to have a repertoire of primary science teachimg@aches (e.g., inquiry, interactive, and discovery
approaches; see Fleer & Hardy, 2001) and successérce teaching models (e.g., Bybee’s Five Es
[1997] and Gunstone and White’s [1981] predict-obsexplain [POE] model). “Articulating
viewpoints about theories, approaches, and modete#éching science may demonstrate a preservice
teacher’s propensity for developing effective priynscience education lessons” (Hudson & Ginns,
2005).

Preservice teachers planning for facilitating effecscience education is paramount (Jarvis et al.,
2001), which involves understanding key componehtsscience education program. A theoretically
based rationale for teaching science, a scopeameace for providing long-term science topics,
integrating science with other key learning aréfisdson, 2000), and the use of concept maps that
provide visual connections to other key learnirgpar(Fleer & Hardy, 2001) aid in the planning
process. In addition, outcomes-based educatioplémning, implementing, and assessing primary
science education provides a stronger focus orestadachievements (e.g., AAAS, 1993; Board of
Studies, 1999; Queensland School Curriculum Couh@89). This involves developing in preservice
teachers appropriate teaching strategies (Tobima&d¥, 1990), preparation of resources (Rosaen &
Lindquist, 1992), classroom management strategiesnan-Nemser & Parker, 1992), questioning
techniques (Fleer & Hardy, 2001), content knowle¢®jamp, 2004), and effective assessment and
evaluation procedures (Corcoran & Andrew, 1988yidaat al., 2001). Preservice teachers also need
to develop critical self-reflection in order to emite their pedagogical practices (Schon, 1987).
Addressing ethical and attitudinal issues can aisoat catering for all students regardless ofitgbil
(AAAS, 1993; Fleer & Hardy, 2001).
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Scope and Sequence for this Study’s Science Educati  on Curriculum

Preservice teachers involved in this study comglatecience pedagogy course of one-semester
duration. The course structure involved a one-lexture, a one-hour tutorial, and a two-hour
workshop each week. Lecture topics included: Gansvism; The social nature of learning;
Conceptual change; Problem-based inquiry; Inswaelidesigns; and Designing units of work.
Fundamental to tertiary education is placing theservice teacher at the centre of learning, which
requires high levels of individual responsibili.q., Sparrow, Sparrow, & Swan, 2000). The
inclusion of workshops and tutorials provided oppoities for peer collaboration, which can enhance
the learning environment (Biggs, 1999). Afterethmeeks of tutor-demonstrated science lessons,
pairs of preservice teachers presented primaryseikessons to their peers in subsequent workshops.
The lesson presentations aimed at providing prasetgachers with first-hand teaching experiences
with feedback from their tutor and peers. It watemnded that preservice teachers would benefit from
the experience of teaching science to their peBugorials aimed to assist the preservice teachers
develop a detailed primary science unit of worke Tesson presentation with related documentation
(including a critical self reflection) and the swe unit of work were assessable items in the epurs
and were key influences upon the preservice teaclearning. Online material further supported the
preservice teachers’ learning with course matenialsvant readings, and examples for completing
various assessment tasks. Table 1 provides tipe sow sequence of the curriculum used to educate
the preservice teachers in this particular terteadycation course.

Table 1:Scope and sequence: Lectures, tutorials, and wopiss

Lecture (1 hour) Tutorial (1 hour) Workshop (2 hours)
Defining science; working Prior understandings of Hands-on science activities
scientifically science teaching; science in

the community
Theories and approaches for| Prior knowledge, Hands-on science activities
learning and teaching in misconceptions, and science
science education teaching approaches
The science syllabus and Investigating the state sciencgHands-on science activities
constructing a curriculum syllabus
Planning a science unit of Content knowledge and Pairs of preservice teacherg
work, and the importance of | pedagogical knowledge for | presenting science lessons|to
content knowledge and science education peers; constructing critical
pedagogical knowledge self-reflection
Programming for science: Constructing science Pairs presenting science
syllabus, policy, rationale, education overviews, and lessons to peers;
scope and sequence, unit scope and sequences constructing critical self-
overview, and integrated reflection
overview
Devising science lessons and Ways of managing the Pairs presenting science
managing the learning learning environment for lessons to peers; critical self-
environment (including science education reflection
classroom management and
resource management)
Assessment, evaluation, and| Techniques and formats for | Pairs presenting science
reporting in science education assessment, evaluation, and| lessons to peers; critical self-

reporting science education | reflection
Professional development andDevising future professional | Pairs presenting science
involvement in schools for development plans for sciendelessons to peers; critical self-
enhancing science education| education reflection
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Study Aim

In order to determine the extent of achieving fundatal elements for implementing science
education reform, educators at universities neehtterstand preservice teachers’ stage of
development. Specifically, assessments of preseteachers’ prior knowledge of primary science
teaching practices can provide information for edois to design more effective learning programs.
Identifying preservice teachers’ strengths and weages for teaching science may enable science
educators to target learning needs and by compparingknowledge with posttest assessment may
determine the extent of achieving education reforfence, this study aimed to assess preservice
teachers’ knowledge for teaching primary sciendereeand after involvement in a science pedagogy
course that may be associated with reform direstion

Data collection methods and analysis

A pretest-posttest survey instrument was useddesas6 third-year preservice teachers’ primary
science pedagogical development at the conclugiarscience pedagogy course at one Australian
university. Pretest-posttest data provided a mé&aranalysing changes that have occurred
(Hittleman & Simon, 2002). Survey responses witksing or improbable values were deleted
(Hittleman & Simon, 2002); hence the initial 83ureted surveys were reduced to 66. This sample
(n=66) represented 38% of the total cohort of thiedwyperservice teachers. The 34 survey items had
a five-part Likert scale, namely, “strongly disagi€'disagree”, “uncertain”, “agree”, and “strongly
agree”. Scoring was accomplished by assigningeesaf one to items receiving a “strongly

disagree” response, a score of two for “disagree’so on through the five response categories.

The statements on the survey sought participaetggptions of their development towards becoming
primary science teachers. The items on the swuappgared to represent relevant indicators of four
course outcomes (constructs), which are also witreriterature (e.g., Fleer & Hardy, 2001; Skamp,
2004). These items were used to form a scalesfcin eonstruct. For example, the course outcome
“understands theoretical underpinnings used foelbging a science curriculum”, identified in
subsequent discussion as the consffhebry was linked to the following indicators on theay:
articulate the key components of the science syfiaprovide a rationale based on theory for
designing and implementing an effective sciencegiamm; describe and analyse the theoretical base of
science curriculum development; articulate consitrist principles for teaching science; compare
existing approaches for teaching science; artieuiferent viewpoints on teaching science; and, ta
comfortably about teaching science. The remainostructs were identified as followShildren’s
Developmen(Understanding of the development of children’saapts, abilities, skills, and
attitudes);Planning(Understanding effective planning for science éag and learning); and
Implementatior{lmplementing effective science teaching pracjicd® further substantiate the
author-designed instrument’s validity, four primagience teacher educators examined the items on
the survey.

Descriptive statistics were derived using SPSJ1&8ta analysis included: frequencies of each survey
item under each associated construct (outcome)y smaesN), and standard deviationSIp, see
Hittleman & Simon, 2002). Thel andSDwere used to calculateests “to determine whether the
difference between the means of two [samples] dependent variable is significar{dittleman &
Simon, 2002, p. 36). The effect sizh ¢f the difference in mean scores over the B@(Kline,

1998) was calculated between the pretest and pbstteeach of the four hypothesised constructs (i.e
Theory, Children’s Development, Planning, and Imm@atation). In educational contexts, “effect
sizes of .20 are considered small; .50, medium; &d large” (Hittleman & Simon, 2002, p. 178).
Analysing individual items aimed to provide furthiesight into these constructs.
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Results and discussion

The following are key descriptors of the particifgafn=66; 51 female, 15 male) provided from the
preservice teachers’ responses on the first seofitnis survey (Appendix 1). Although 42% of tees
preservice teachers were less than 22 years afray@0% were between 22 and 29 years of age,
there were also 28% who were older than 30 yeaag®f Sixty-five percent of the preservice
teachers completed science content courses in &fddand 12 at high school. Fifty-three percent
had completed one science and mathematics corderge; and 47% had completed two or more
courses. In addition, posttest data revealed d&@¥tpleted one practicum (field experience) and 85%
indicated they had completed more than one prautichighty-nine percent claimed they had taught
at least one science lesson in their field expegen Comparison between pretest and posttest
responses indicated that there was no changedeepiice teachers wanting to learn about teaching
primary science in other educational systems (pret@%, posttest=74%), however, there was an
11% increase wanting to collaborate with universtgcher education students from other countries
(pretest=47%, posttest=58%). Fifty-two percentdated that science may be considered a strength
at the conclusion of this course (compared with 38%e pretest) and there was only an increase of
12% for those who believed they had the knowledgkskills in primary science teaching to interact
effectively with university teacher education stui$efrom other countries (pretest=49%,
posttest=61%).

Effect sizes and descriptive statistics for the four constructs

Effect sizes were educationally and statisticatiyicant for each of the four constructs (i.ehebry
[d=1.08], Children’s Development£1.60], Planningd=1.17], Implementationd=0.89]; p<.001,
Table 2). Mean scale scores were considerablyehifgh the posttest, which also had significantly
lower SD on each of the four constructs indicating lessaveme in the posttest responses (Table 2).

Table 2:Descriptive Statistic and Effect Sizes for the FGonstructs for Preservice Teachers’
Pretest-Posttest Responses (n=66)

Pretest Posttest Mean Effect
score size*
Construct M SD M SD  difference
Theory 3.50 0.60 4.07 0.32 0.43 1.08
Children’s Development  3.38 0.60 4.02 0.36 0.64 1.60
Planning 3.79 0.48 420 0.34 0.41 1.17
Implementation 3.81 0.46 4.12 0.35 0.31 0.89
* p<.001

Understanding the Theory for Developing a Science@riculum (Construct — Theory)

Results fromnt-tests for the first construct, understanding tredtetical underpinnings used for
developing a science curriculurfieory, were significant§<.001) with a range between —4.72 to —
12.69 (Table 3). The posttest results furthercatdid that more than 85% of these preservice temache
generally agreed or strongly agreed that they betiehey understood tléheoryused for developing a
primary science curriculum. Percentages of préseteachers who responded agree and strongly
agree for each associated indicator in the prepasttests are shown in Table 3. Of interest was th
significant percentage increase in the presereiaehers’ perceptions for the indicators: descritzk a
analyse the theoretical base of science curricadewelopment (Item 9: pretest=26%, posttest=100%);
and articulate different viewpoints on teachingmaty science (Item 23: pretest=44%, posttest=97%).
The second assessment task had criteria assouwiltetthese two items, which meant that the
preservice teachers needed to have clear undeirgjaraf these concepts as a course requirement.
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Table 3:Descriptive Statistics and ANOVA of Preservice Trears’ (n=66) Pretest-Posttest
Responses for the Construct “Theory”

Pretest Posttest Pairedt-
ltem Indicator M SD %* M SD %* test**
1 Syllabus 3.45 1.00 64 4.06 0.55 95 -5.23
3 Rationale 3.42 0.84 56 3.98 0.57 86 -5.40
9 Theory 3.05 0.79 26 4.43 0.50 100 -12.69
15 Constructivist 3.58 0.79 54 4.09 0.65 89 -5.75
18 Teaching approaches 3.61 0.76 62 4.29 0.40 99 -4.72
23 Viewpoints 3.33 0.75 44 4.22 0.48 97 -7.92
33 Talking about science 3.58 0.81 64 4.23 0.67 95 -5.25

* Percentage of preservice teachers who “agreettorngly agreed” that they believed they
understood the theory for developing a scienceaum; ** p<.001

Understanding of the Development of Children’s Conepts, Abilities, Skills, and Attitudes
(Construct — Children’s Development)

The second construct examined was the presenacbees’ understanding of the development of
children’s science concepts, scientific reasonimifitees, manipulative skills, and attitudes
(Children’s Developmeht Differences in pretest-posttest responses @telitincreases in the mean
scores reflected in thetests (range: -2.72 to —4.585.01) with a smaller variation in ti&D for the
posttest (Table 4). Descriptive statistics reveedhat more than 20% of these preservice teachers
neither agreed nor strongly agreed they understadevelopment of children’s science concepts,
manipulative skills, and attitudes at the conclngibthis course (Table 4).

Table 4:Descriptive Statistics and ANOVA of Preservice Trears’ (n=66) Pretest-Posttest
Responses for the Construct “Children’s Developfent

ltem Indicator Pretest Posttest Pairedt-
M SD %* M SD  %* test**

2 Scientific reasoning 3.39 0.86 53 3.84 0.50 79 -4.28

6 Attitudes 3.66 0.71 68 409 0.56 88 -4.50

17 Science concepts 3.53 0.78 59 3.98 0.51 86 57 -4.

28 Manipulative skills 3.41 0.72 45 3.68 0.61 70 -2.72

* Percentage of preservice teachers who “agreettosngly agreed” that they believed they
understood the development of children’s scienceepts, scientific reasoning abilities,
manipulative skills, and attitudes; px.01

Understanding Effective Planning for Science Teachig and Learning (Construct — Planning)

The third construct examined preservice teacherdérstandings for effective planning for science
teaching and learning. Pretest-posttest respandiesited significant increases in the mean scards
smaller variation in th&Dfor the posttest, and significatrtests (range: -2.99 to —6.885.01) for the
associated indicators (Table 5). Posttest stegigtidicated that more than 90% of these preservice
teachers agreed or strongly agreed that they dmuide clear lesson plans for teaching sciencm(lte
5), devise a scope and sequence (Item 7), integcance across the curriculum (Item 14), select
appropriate science activities (Item 19), and dgvelbncept maps for planning a primary science unit
of work (Item 29). Analysis of percentages alstiéated a posttest increase in understanding ivelus
science education (Item 26: pretest=70%, postt88t33developing a science program (Iltem 8:
pretest=50%, posttest=88%), and articulating tfecti¥e domains for teaching and learning primary
science (Item 12: pretest=39%, posttest=86%; Table
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Table 5:Descriptive Statistics and ANOVA of Preservice Trears’ (n=66) Pretest-Posttest
Responses for the Construct “Planning”

Item Indicator Pretest Posttest Paired
M SD %* M SD %* t-test*

5 Lesson plans 3.97 0.52 88 4.35 0.54 97 -5.12
7 Scope and sequence 3.50 0.75 53 4.13 0.60 91 .34 -6
8 Program 3.44 0.75 50 4.00 0.50 88 -6.27
10 Outcomes 3.94 0.63 86 4.31 0.50 99 -4.73
12 Affective domain 3.32 0.75 39 3.95 0.48 86 836.

14 Integrate 4.12 0.62 89 4.41 0.55 97 -3.36
19 Appropriate activities 3.60 0.76 62 4.26 0.56 95 -4.42
26 Inclusivity 3.76 0.67 70 4.06 0.52 89 -2.99
29 Concept map 3.71 0.92 73 4.31 0.56 98 -4.90

* Percentage of preservice teachers who “agreetBtorngly agreed” that they believed they
understood effective planning for science teachind learning; *p<.01

Implementing Effective Science Teaching Practice€pnstruct — Implementation)

Finally, the fourth construct involved an examioatdf preservice teachers’ understandings of
implementing effective science teaching practiogesuding successful management of the learning
environment. Pretest results indicated that thiedr preservice teachers had some understanding of
implementing primary science education (range: 3Zpbefore commencing this science education
course. Howevet;tests were not significant (range: 1.46 to —6f00%six Implementationtems (i.e.,
items 13, 20, 22, 25, 27, & 31; Table 6).

Table 6:Descriptive Statistics and ANOVA of Preservice Trezrs’ (n=66) Pretest-Posttest
Responses for the Construct “Implementation”

Iltem Indicator Pretest Posttest Pairedt-
M SD %* M SD %* test

4 Problem-based learning  3.80 0.61 73 4.20 0.57 93 -4.60**
11 Strategies 3.68 0.61 67 4.15 0.47 95 -5.58**
13 Classroom management3.97 0.50 89 4.15 0.53 92 -2.34%**
16 Learning environment 3.86 0.59 79 4.10 0.46 94 -2.80**
20 Ethical issues 3.71 0.67 68 3.97 0.55 81 -2.42%**
21 Unit of work 3.80 0.77 76 4.18 0.44 98 -4.05**
22 Assessments 3.90 0.57 82 3.88 0.51 83 0.39***
24 Critical reflection 3.82 0.70 77 4.26 0.54 95 -4 .55%*
25 Questioning skills 3.88 0.64 82 4.06 0.55 88 -1.99%**
27 Evaluate 3.86 0.65 80 3.71 0.60 77 1.46%**
30 Positive attitudes 4.03 0.58 91 4.27 0.51 97 -4.16**
31 Hands-on lessons 3.05 0.54 92 4.12 0.48 94 -0.62***
32 Content knowledge 3.45 0.86 52 4.15 0.56 91 -6.00**
34 Teaching confidently 3.55 0.80 62 4.22 0.67 95 -5.85**

* Percentage of preservice teachers who “agreettorngly agreed” that they believed they
understood the implementation of effective scieleeehing practices, including successful
management of the learning environment.

**p <.01; **p>.05
Nevertheless, posttest results revealed that rhare90% of third-year preservice teachers agreed or
strongly agreed with 10 of the 14 items (Table Bysttest percentages increased for all itemspéxce
for critically evaluating their primary science ¢béng (Item 22), which showed a 3% decrease. It
may be that these preservice teachers were ovamfident in their concepts of evaluating primary
science teaching practices before commencing theseo
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Conclusion

The findings of this study indicated that the migyoof these preservice teachers perceived they had
developed pedagogical understandings for sciengeas¢ion on each of the four constructs (i.e.,
Theory Children’s DevelopmenPlanning andimplementatioh Indeed, significant effect sizes may
be expected after preservice teacher involvemeatsitience pedagogical course, however, not
expected were non-significantests for 6 of the 34 indicators (items 13, 20,22, 27, 31). All of
these items were associated with the constroptementation As percentages were high for the
posttest results for this construct, it impliesttiese preservice teachers had more understaofling
implementing primary science teaching practicea tha other three constructs. There was vere littl
movement between some of the pretest and podtest within this construct (e.g., hands-on
experiences; pretest=92%, posttest=95%), whichm@sylt in non-significanttests. Nevertheless,
30% of these preservice teachers believed thepatittave an understanding of children’s
manipulative skills for science education at theatesion of this science education course.

As a result of these findings, designing the leagr@nvironment for a future science pedagogy course
will need to consider issues identified in thisdstu Implementing science education and
understanding children’s manipulative skill devetemnt will need to be more explicit within the
course structure. For example, using effectivestiomeing skills for teaching primary science may be
analysed more closely using recognised teachiagesfies such as Bloom’s Taxonomy. In addition,
explicit illustrations of teaching techniques sashmodelling effective science classroom
management and demonstrating methods for critieadajuating primary science teaching need to be
incorporated more thoroughly into this tertiaryrézulum. Learning designs for this course willals
need to address the issue of a significant numbareservice teachers (i.e., 30%) not understanding
children’s manipulative skills for investigatingisece education. These preservice teachers
demonstrated science lessons to their peers wtgcisequently, may not facilitate an understanding
of children’s skill development. Arranging for ¢gr numbers of preservice teachers to teach in a
primary setting within this course may prove profégic; however there may be opportunities to
include understanding children’s manipulative skitlhile they are completing a practicum.

Educators need to develop instruments to measaeegice teachers’ primary science teacher
development. Such instruments can be linked wrmefigendas and course objectives (anticipated
outcomes) to inform tertiary education practicksleed, education has become outcomes based in
schools, which should also be developed in unitsessttings. A pretest-posttest survey instrument
(e.g., Appendix 1) that is linked to course outcerand the literature may aid in assessing the
pedagogical development of preservice primary tesschnd their standard of preparation for the
teaching profession. Information from a pretest geovide an understanding of the preservice
teachers’ prior knowledge, which may be used tes&ph coursework at the beginning of a course to
address possible needs. A posttest can be usesddas preservice teacher development as a result o
engagement in a course and can provide furthectdirefor enhancing tertiary education programs.
Qualitative research (e.g., interviews, presertéeehers’ assessment tasks) may also provide furthe
understandings for designing more effective leaymnvironments for preservice teachers involved in
primary science education.

Educators need to be continually guided by theniegrneeds of preservice teachers and sequentially
build upon the preservice teachers’ prior knowlefigeachieving the course objectives and reform
agendas. Hence, instruments need to be developgdther information on the needs of preservice
teachers before commencing their course (e.gnaeieducation unit) in order for educators to plan
more appropriately, and to gather information atdbnclusion of a course to determine the
preparedness of preservice teachers to teach grsn@nce in line with reform agendas. This
information may also be used as an accountabildicator to preservice teachers, the teaching
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profession, the science community, and the govenhitoeenform the degree to which preservice
teacher education programs are implementing refgemdas.
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Appendix 1
Primary Curriculum and Pedagogies: Science

SecCTION 1: This section aims to find out some information@bgou in relation to your responses in

Section 2. To preserve your anonymity, write ymwther’s maiden name on this survey. Please
circle the answers that apply to you. Thank you for ymanticipation.

Mother’'s maiden name;

a) What is your sex? Male Female
b) What is your age? <22 yrs 22-29yrs 30-39yrs >40 yrs
¢) What science courses did you complete in Yeamntll12 at high school?

d) How many science curriculum/methodology course® lyau completed at university so far?

0 1 2 3 4 or more
e) How many block practicums (field experiences hgee now completed during your tertiary
teacher education? 0 1 2 3 4 5 or more
f) How many primary science lessons have you taugfar8o
0 1 2 3 4 5 6 or more
g) Would science be one of your strongest subjects?
Strongly disagree Disagree Uncertain Agree BisoAgree
h) I would like to learn about teaching primary sciemt other educational systems?
Strongly disagree Disagree Uncertain Agree $BisoAgree

i) 1 would develop my primary science teaching byladmrating with university teacher education
students from other countries?

Strongly disagree Disagree Uncertain Agree BisoAgree

i) | believe | have the knowledge and skills in priynacience teaching to interact effectively with
university teacher education students from othent@es?

Strongly disagree Disagree Uncertain Agree SloAgree
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SECTION 2:

Th

e following statements relate to your developmewards becoming a teacher of primary science.

Please indicate the degree to which you disagreg@e with each statement below by circling only
oneresponse to the right of each statement.

Key

SD = Strongly Disagree
D = Disagree

U = Uncertain

A = Agree

SA = Strongly Agree

In
of

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.
33.
34.

developing my understanding of primary curriculum and pedagogies towards becoming a teacher
primary science, | believe | can:
. articulate the key components of the primargrseé syllabus. ............. SD D U A
. discuss the development of children’s scientié@soning abilities. ....... SD D U A
. provide a rationale based on theory for desgaimd implementing an effective science program.
SD D U A
. provide a problem-based learning environmentefaching primary science. SD D U A
. devise clear lesson structures for teachinggmiracience. ................... SD D U A
. discuss the development of children’s attitdesearning primary science. SD D U A
. develop a scope and sequence for teaching prisc@nce. ................. SD D U A
. articulate the components of an effective prinsience program. ......... SD D U A
. describe and analyse the theoretical base eficeicurriculum development. SD D U A
. use an outcomes-based approach for plannipdgmenting, and assessing primary science education
SD D U A
implement appropriate primary science teachirategies. .................. SD D U A
articulate the affective domains for teachind kearning primary science. SD D U A
model effective classroom management when ilggsicience. ............ SD D U A
integrate primary science education with olegrlearning areas. ......... SD D U A
articulate constructivist principles for teaghprimary science. ............ SD D U A
manage the primary science learning environméattively. .............. SD D U A
discuss the development of children’s sciemceEepts. ..................... SD D U A
compare existing approaches for teaching pyirseience. ................... SD D U A
select appropriate activities and resourcetefrhing primary science. ..SD D U A
address ethical and attitudinal issues rel@teinplementing a primary science lesson.
SD D U A
design a primary science unit of Work. .............coiceiciiiiiii i SD D U A
assess the students’ learning of primary seienc..................c.oeevees SD D U A
articulate different viewpoints on teachinghmary science. ................ SD D U A
critically reflect on becoming a more effectteacher of primary science. SD D U A
use effective questioning skills for teachimgnary science. ............... SD D U A
provide primary science lessons that catealf@tudents regardless of ability (i.e., inclusiyi
SD D U A
critically evaluate my primary science teaching........................... SD D U A
demonstrate an understanding of the developafettildren’s manipulative skills for investigagjrscience.
SD D U A
use concept maps for planning a primary sciendeof work. .............. SD D U A
demonstrate positive attitudes towards teaghiimgary science. ........... SD D U A
use hands-on materials for teaching primasm®&. .................ceeeeees SD D U A
teach primary science with competent conteatkedge. ................... SD D U A
talk comfortably about teaching primary science........................... SD D U A
teach primary science confidently. ................cooo i eeeennn. SD D U A
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