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Abstract

This study aims to explore the attitudes of elemgnschool students, in Najran district in Saudil#ia, towards
science. The modified Attitudes towards Sciencesittory questionnaire was used to collect the rata, daith
appropriate validity and reliability. The questiaime of eight items measures only the construenjdyment in
science using a 3-point Likert scale, which is appiate for elementary students. This questionnaies
administrated to a sample of 95 students (49 m&ald$ females) from two urban and two rural elementa
schools. The findings indicated that while thereswep significant difference in attitudes towardsesce
between boys and girls. At the same time, gradedS6astudents were having more positive attitutlas grade
4 students. Additionally, the urban students showiggher level of attitudes towards science than rimal
students. These findings are discussed in the xiootscience teaching and research.
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1. Introduction

Scientific literacy, the most commonly use ternsa@ience education today has been one of the mails gé
science education in many countries across thedw@®&wbberts, 2007). The philosophy of science edmeah

Saudi Arabia represents the aspiration to devetognsfic literacy among Saudis by fostering a orét of
science and technology, focusing on the developwieaut individual who is competitive, dynamic asdable to
master the knowledge of science and technologmalpetence. The definition of scientific literacyg, described
in the Twenty First Century Science involves thditglto appreciate and understand the impact éree and
technology on everyday life; take informed persodatisions about things that involve science; raad

understand the essential points of media reportaitaimatters that involve science; reflect critigadin the
information included in; and take part confidenity discussions with others about issues involviogrece
(Laugksch, 2000).

Scientific literacy involves not only the cognitildmain, but also the affective or attitudinal damarhich
deals with appreciation, taking informed personatisions, and taking part confidently in discussiam
scientific issues. For this reason, scientificréiey is affected by a student’s attitudes towaddsnge, which in
turn, contributes to how well he or she performa iscience class (Dalgety, Coll & Jones, 2003; G&a2000).
Research also indicates that prior learning of, past exposure to, science-based subjects havaact on
science achievement and attitudes (Baldwin, Ebey;M: Burns, 1999; Wandersee, Mintzes, & Novak,4)99

Research in academic achievement reveals that ihexestrong association between science achievieameh
attitudes towards science (e.g., Nuttall, 1971;®iom & Oliver, 1990; Papanastasiou & Zembylas, 2Q024).
In TIMSS 2011 International Science Report, stuslesittitudes towards science was one of the wadidit
information that could provide an educational cahfer interpreting the science achievement resiMartin,
Mullis, Foy, & Stanco, 2012). The work by Germari®g8) indicates that students who have more pesitiv
attitudes towards science show increased attertitioclassroom instruction and participate more irersee
activities. The development of attitudes towardersze in schools, particularly among elementaryosth
students, is regarded as important because positiltedes may contribute to the increased uptdkscience
and the sufficiency of scientists. Osborne, Sinamg Collons (2003) address that educating more ezlary
students in science is very unlikely to have a tiegaeffect on the economic well-being of any sogcie
Furthermore, research indicates that many lateaehists appear to make early decisions about teers in
the elementary years (Blatchford, 1992; Wellingtt®90; Woolnough, 1990).
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2. Literature Review

Students’ attitude towards science at elementady satondary schools were extensively studied bydiar
(1975), Frazer and Walberg (1981); Hadden and dohes(1983); Banu (1986); Kelly (1986); Myers dralts
(1992); Ramsden (1998); Nisimov, (n.d.); Morrelldahederman (1998); and George (2000) either by
guantitative or qualitative method. The most ofemshes on attitude towards science (and sciereaing)
have reported positive attitude of students towaaence (Osborne et al, 2003). The importancettitide
towards science can be recognized from the findgigsving positive relationship of attitude towastsence
and achievement, and students with more posititiu@é towards science having sustainable learriadg
makes them want to continue with those subjectg #mgoy (Pell & Jarvis, 2001). A dominant themetlins
research area in recent years has been a negtiivdeatowards science and this is regarded alslg@mmatic for
science education (Ramsden, 1998) and this formsntpetus for this study in that we want to invgsté the
reasons and causes for high and low attitude tasai@nce learning in Saudi scenario.

The concept of attitude and its relation to acadeauhievement has been the targeted area of eclahti
research since 1920s when Thurstone declared artahe that attitudes were measurable (Simpsorhaia,
Oliver, & Crawley, 1994). From 1920s till the ead®70s, the scope of attitudinal research was a afrthe
three areas, namely measurement of student atiitngdeasurement of change in student attitudestiregditom
various interventions or treatment methods; andtifieation of relationship in support of studerttitades and
science-related behaviors (Simpson et al., 199%)thé early 1980s, research on attitude concedtrate
documenting student attitudes and their relatignsbiscience achievement (Koballa & Glynn, 2007hik/
there seemed to be a pause in attitudinal researte period of 90s. The first decade of the Zdshtury
displayed an uptrend in attitudinal research wihiadlks into a variety of student attitudes and bglthat shape
and are shaped by student classroom experiencen@derkins, Podolefsky, Dubson, Finkelstein, & Wa@,
2006). This growth in such attitudinal researcls \@ae to the concern among science educators asedrobers
regarding the negative attitudes of students tosvawlence after completing the elementary schoatles
(Osborne, Simon, & Collins, 2003).

The review of research into attitudes towards s@dny Osborne, Simon, and Collins (2003) indicétes the
attitudes towards science are multidimensional @mms of construct, and that the sub-constructschvhi
contribute in varying proportions towards an indivél’s attitudes towards science, consist of thahination of
the following measures: the perception of the smdeacher; anxiety toward science; the value iehse; self-
esteem at science; motivation towards science;yergat of science; attitudes of peers and friendgatds
science; attitudes of parents towards sciencendtere of the classroom environment; achievemestience;
and fear of failure on course.

It seems that attitudes can be measured in two ;wHy# terms of affective domain (attitude towartthe
object), while behavioral and cognitive componesfitsuld be assessed separately as recommendedédyy a&jd
Fishbein (1980); and 2) in terms of affective, betial and cognitive components collectively (ABG@del) as
recommended by Germann (1962). The potential reatated by Germann (1962), is that these three
components are very closely associated and affach ether. Therefore, we measure all the components
together to provide a better chance of capturihthalfacets of the attitude.

Another recognizable feature of the attitudinakersh, supported by meta-analyses of Schibeci (1 ®8&tker
(1989), and Weinburgh (1995), and by subject pegfee study of Lightbody & Durndell (1996) in ondsol is
that boys have a consistently more positive attisutbwards school science than girls. The accepthiglsis
offered to explain this finding is that boys aregelly being perceived as better suited and psssgsigher
ability for science careers than girls (Hill, Cotth& St. Rose, 2010). Such thesis is supporte€Cbrell (2004)
whose study indicates that fewer girls than boys iaterested in becoming scientists or engineerd, lay
Jovanovic and King (1998) who argue that girls’ipathy towards science is explained by their own
comparative judgments across academic domainsgipang that they are better at other subjects.

Attitudes in science education is very importantduese once the attitudes are formed they are Esting) and
difficult to change (Ajzen & Fishbein, 1980). Attides towards science affect students’ participatioscience
and impacting performance in science. Attitudesaimg science have been broadly studied (Parkinsah,e
1998; Cokadar & Kulce, 2008) over the last decatttthe promotion of favorable attitude towards iscég and
science learning is increasingly a matter of comder the researchers (Osborne et al, 2003). Blakdcal

(2008) in meta-analysis study have categorizedudtti towards science into four areas; a) attitumeatds

science, b) scientific attitude, ¢) the natureasce, and d) scientific career interests.

An obvious aspect of the attitudinal research & dicline in attitudes towards science from ageriwards.
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Yager and Penick (1986) found that students in efgary schools perceived science to be enjoyattkresting
and useful. However, a decline in attitude occhrsughout secondary school, resulting in youngtaduho do
not feel positive about their school science. OsbpiDriver, and Simon (1998) noted that positiviitLates
towards school science appear to peak at, or hefloeeage of 11 and decline thereafter by quitaifiognt
amounts, especially for girls. Lowery (1967) fouhdt at the age of 10 to 11, science in childrerilsd was
associated with difficult words, monsters, precimetals and jewels, and that science was unsateréslts of
the national survey in Australian schools undemakg Rennie, Goodrum, and Hackling (2001) state ¢ha
significant number of adolescents view science diffigult and boring subject.

Jarvis and Pell (2005) suggests that an intervemtfoisiting UK National Space Centre had positignificant
effects on Year 10 and 11 children’s attitudes tolwascience in terms of interest in space, sciémeesocial
context, and lowering anxiety. However, there wassignificant effect on attitudes with regard tdesce
enthusiasm. As to its long-term effect, while thace interest was not sustained, the attitudesrtls/grience in
a social context continued to remain at a highllawe that the anxiety levels which showed a moetel score
after the visit continued to decline for the rend®nof the year. In terms of the impact on attitutievards
science deriving from intervention using studemnitesed strategies, the results seem to be mixede\WWbme
studies suggest that the use of inquiry-based ilegaoes have positive impact on students’ attsutevards
science (Gibson & Chase 2002; Jones, Gott, & Jar®@@00; Lord & Orkwiszewski 2006; Sesen & Tarhan,
2013), other studies concluded that there was guifiiant impact of activity-based teaching or pagmes
(e.g., Gantreau & Binns, 2008; Turpin, 2000; WideE375) on students’ attitudes towards science.

Once attitudes towards science and science leamasystudied from the perspective of gender, foajom
categories were found between male and female méspbs: male has more favorable attitude towardsnee
than female students, female students showed haitierde towards science learning, male and festaléents
do not differ significantly in their attitude towds science learning, and, on the same scale, malergs have
better attitude towards science learning on soroifa and on other factors female students haeérattitude
towards science learning. Gardner (1975) documegésdier as the most important single variable edlad
attitude to science. Smail and Kelly (1984) repibttee remarkable differences in liking for diffetdmanches of
science between male and female students at thefeelémentary school. Simpson and Oliver (199@)ntb
that males frequently better scores on the sutesthht measures attitude towards science thardesnaents,
but still argues that both genders believe andoperfsame way regarding science as a subject. Siyila
Crawley and Coe (1990) also reported in favour afe®s over female students while comparing theitudtt
towards science learning. Finding, from a metayamislby Weinburgh's (1995), reveals that high pering
females had a more positive attitude than maleestisdof the same group.

No significant difference in attitude is found argomale and female students (Houtz, 1995). Joha(ka®i/)
reports differential item functioning between thenders in an attitude to science measure. In ah tontext,
Francis and Greer (1999) found that while boys ginid did not differ in their opinion of the impamce of
science, boys had a more positive attitude to seién the school curriculum and to science as aetadn
general, studies have reported that males have fagogable attitude than females, but a minoritystfdies
exist in which no difference was found between them

However, while boys’ attitudes towards sciencesagaificantly more positive than girls, the effésstronger in
physics than in biology. Such a bifurcation of iet& in physical and biological science betweerstanyd girls
(i.e., Harvey & Edwards, 1980) has been given &mtil salience by the work of Ormerod, Rutherfaadd
Wood (1989) where boys were found to be far morerésted in "space" and girls far more interestethature
study". Meanwhile, by employing the use of focusugrs to explore 16-year-old student’s views anidudis
towards science, Osborne and Collins (2000) fourad, tto their surprise, chemistry was perceivedesas
appealing than physics, although the analysis Iglgein Osborne, Simon, and Collins (2003) shovas the
male to female ratio is approximately equal in cletym as compared to 3.4:1 in physics, favoringrttedes, and
1.6:1 in biology, favoring the females.

Few studies have reported on locality and gradbefespondents. Urban schools respondents weiginmaby

better in their attitude than rural schools resgonsl (Zacharia & Barton, 2004). So school's logatibes not
seem to be a significant predictor of attitude talsascience learning. Ormerod and Duckworth (19BB5wn,

(1976); Goodwin, Hardiman and Rees (1981); anddisaand Greer (1999) have reported that studettitide

towards science decreases with an increase in gfaddividuals. Similarly, Hadden and Johnston@83) have
also reported a decline in attitude towards sciextdbe secondary school level. But Ye, Raymondsas and
Hanxia (1998) reported that attitude has no direlettionship with a change in grade.
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This study will look at elementary students' attéa towards science learning in Saudi Arabia. As\a&loping
country, science education of elementary schoolSandi Arabia is an important aspect of every etioal

policy. From 1st to 6th grades, science is taughtampulsory subject in schools. On the other hahdeems
that educational system is still unable to attthet attention of students’ attitude towards sciezé science
learning, while one of the major objectives of tdag science at school level is to develop studeattdude

towards science.

Aim

This study aims to investigate the attitudes towascience among elementary school students, loakirige
differences by gender and grade level. Accordinifig, study seeks to answer the following questions

(1) Is there any difference in attitudes towardersme between the girls and the boys?

(2) Are there any differences in attitudes towascisnce among the students in grades 4, 5 and 67?

3. Methodology

3.1. Population and Sampling

The population of this study is the elementary stistudents in Najran district. Of this populati@ students
were randomly chosen from four elementary schawe urban schools and two rural schools). Becauses b
and girls in Saudi Arabia study in separate schdbl&was necessary to have four elementary schioothis
study in order to represent urban and rural stgjemtd both boys and girls as well. Therefore, fttheses four
schools were for girls (urban and rural) and threentwo were for boys. Table 2 presents the nurabstudents
by gender and grade level in both urban and rueslsa

Table 1. Sample Distribution

Grads Urban Rural Grand total
males females Total males females Total

Fourth grade 9 8 17 8 8 16 33

Fifth grade 8 8 16 8 7 15 31

Sixth grade 8 7 15 8 8 16 31

total 25 23 48 24 23 47 95

3.2. Instrumentatioand Procedures

The instrument that was used to gather the prirdatg for the study is the modified Attitudes tove&tience
Inventory (m-ATSI). This instrument was adaptedhirthe Attitude towards Science Inventory (ATSI) (@bn
& Swartz, 1992). However, the ATSI has 48 items soeiag Six constructs, namely perception of thersme
teacher, self-concept in science, enjoyment ofnseieanxiety towards science, value of sciencedaety, and
motivation in science, using a 5-point Likert scafavhich some items are worded negatively, the TBAis an
8-item inventory measuring only the construct gbgment in science using a 3-point Likert scale@isagree,
2=Undecided, 3=Agree), where each item is positivedbrded. The adaptation took into consideration dlge
range, reading ability and the concentration tipansof upper elementary students. The Cronbachisaafor
m- ATSI was 0.76, suggesting that the instrumest fwficient internal reliability (Field, 2005). Aordingly,
the use of the 8-item m-ATSI justifies the use omsated-ratings procedure to measure studentfides
towards science. The m-ATSI was administered tg#récipants during the first semester of the stihg year
2016/2017. Before responding to the items, a mdideraession was held with the students in whidy tivere
tuned to what it means to agree, undecided, andis@gree by means of a simulation. Once students we
accustomed or tuned to the three responses, tteittm in the m-ASTI was then clearly read to thess,
clarifying any question and explaining any meanifig problematic word or phrase. The students thieked
their self-perceived most suitable response by léhgcthe corresponding box. This process was repefdr
each of the eight items.

4. Results
As presented in table 2, a two-way ANOVA for atli&s towards science was carried out.
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Table 2. Analysis of Variance for Attitudes towaisence between subjects

Source Sum of df Mean square F Sig. Eta
squares

Gender (a) 14.611 1 14.611 1.423 .315 .009

Grade level (b) 197.451 2 98.725 6.941 .001 .159

a*b 6.606 2 3.303 314 215 .012

Error 978.102 89 10.989

Total 31251.012 95

Corrected total 1217.430 94

4.1. One-way Gender Effect

As shown in table 2, the main effect of gender wasssignificant, F(1, 89) = 1.423, p = 0.287. TaBlshows
the means and standard deviations by gender fardas towards science.

Table 3. Means the Standard Deviations by Gendekttidudes towards Science

Males (n=49) Females (n=46) Difference
Mm SD Mf SD Mf — Mm
attitudes towards 17.95 3.75 18.08 3.11 0.13

science

4.2. One-Way Grade Level Effect

Based on table 2, the main effect of grade level statistically significant, F(2, 89) = 6.941, @61 < .05 and
accounted for 15.9 Of the total variance in théuates towards science. Table 4 shows the meanstandard
deviations by grade level for the attitudes towasd&ence. By using Bonferroni Post Hoc Tests, §icamt

differences towards science were found betweenttitedes of grade 4 and 5 students favoring geadd of
grade 4 and 6 students, favoring grade 6. Howdhere was no significant difference in attitudewaods

science between grade 5 and 6 students.

Table 4. Means and Standard Deviations by Gradellfev Attitudes towards Science

Grade 4 Grade 5 Grade 6

M SD M SD M SD M4-M5 M4-M6 M5-M6
attitudes 15.15 3.66 19.54 250 19.36 3.02 439 421 0.18
towards P=002  p=003  p=1.02

science

4.3. Two-Way Gender and Grade Level InteractioedEff

According to table 2, there was no statisticalynfficant effect of interaction between gender gnalde level,
F(2, 89) = 0.314, p =. 215 > .05, for attitudesdads science. Table 5 shows the descriptive 8tatisy gender
and grade level for attitudes towards science.

Table 5. Means and Standard Deviations by Gendadeslcevel for Attitudes towards Science

Males (n=49) Females (n=46)

Grade 4 Grade 5 (n=16 Grade 6 Grade 4 Grade 5 Grade 6 (n=15)
(n=17) ) (n=16) (n=16) (n=15)

M SD M SD M SD M SD M SD M SD

15.07 3.67 1938 3.15 1940 344 1524 279 197Q@11 1932 276
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4.4. Region Effect

An independent sample t-test was used to investitpe attitudes towards science between the urbdmuaal

students. As presented in table 6, the analydidesit for attitudes towards science, shows sigaifi differences
between urban and rural students, favoring urbadesits. This indicates that the level of attitut®sards

science among the urban students is statisticallyificant higher than the level of attitudes amahg rural

students.

Table 6. The Difference between Urban and Rurall&its in Attitudes towards Science

Region M SD t p
Urban (n=48) 19.83 2.74 4.12 001
Rural (n=47) 16.20 3.91

5. Discussion and Conclusion

The aims of this study were to explore the diffeemin attitudes towards science among elementiaggsts in
Saudi Arabia, specifically by gender, grade leaeld region (urban & rural). The results indicatat tthere was
no significant difference in attitudes towards acie between the boys and the girls. This diffemnfrthe
findings of previous research of Lightbody and Dileth (1996) and meta-analyses of Schibeci (1984xkBr
(1989), and Weinburgh (1995) which indicate thayddave consistently more positive attitudes toward
science.

At the meantime, there was a statistical significdifierence by grade level in which grade 5 studdmad more
favorable attitudes towards science than gradeudests. Moreover, grader 6 students had more pesiti
attitudes towards science than grade 4 studenisetdsr, there was no significant difference in attés towards
science between grade 5 and grade 6 students.ifidiegs of this study in which grade 4 (aged 1@dstts’
level of attitudes towards science seems to iner@asthey progress to grade 5 (aged 11) and sudsbgu
hovering around or rather paltering at similar lemegrade 6 (aged 12), provide credence to Oshdbnier,
and Simon’s (1998) observation that positive altitsitowards school science appear to peak at,forebéhe
age of 11. Such parallel findings were rather sadid because the participants in Osborne, Dravad, Simon’s
(1998) study were geographically, culturally, andially dissimilar, albeit similar in age. Accordily, this may
suggest similar trend in students’ attitudes towasdience at ages 10-12 across boundaries, andubht
attitudinal trend is not idiosyncratic to Saudid#tats. Further study is required to determinerifilsir trend in
attitudes towards science can be found should @ mepresentative sample be used. Since there wagneay
interactional effect between gender and grade |ahel main effects for gender as well as gradel lewald
therefore be interpreted in a straightforward mamwighout any concern of moderating effect. Thalfirgs of
this study mostly argue that age is a more sigmificleterminant than gender of elementary childraititudes
to science, and that these attitudes become |s#$vpaas the children reach the more senior eléangiclasses.

Regarding region effect, the findings indicate ttia¢ urban students have more positive attitudesrabs
science than the rural students. This differencelmexplained by the educational circumstancerlodruand
rural students. Urban and rural students differadttee background characteristics of ethnicity, grpdint
average, and educational level of parents. They differed in aspirations, and this is consisterithvihe
previous research of McCracken and Barcinas (1991)
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