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Abstract

This study examines the Jow participation rate of senior high school
students in school science fairs and in the Colchester/East Hants Regional
Science lair as well as the declining rate of participation of previous
contestants in science fairs as they progress through the three levels of
schooling,.

The results show statistically significant declines between elementary
school and junior high school for responses to the following questions: i)
choice in doing a project, ii) teacher enthusiasm for science fairs, iii) perceived
ability required to complete a science project, iv) science is "fun” at school and
v) science evokes curiosity. Sixty seven percent of the reasons given for not
participating in science fairs claimed that too much time/work was involved.
Students also reported that they would do a science fair project if they had to
or if an interesting topic could be found.
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"Scientiric discovery is a private event, and
the delight that accompanies it or the dispair
of finding it illusory does not travel"

Sir Peter Medawar
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CHAPTER 1

Introduction

Background :

A science fair is a competition among students, usually elementary and
secondary school students, based on the quality of the science projects that the
students have done throughout the school year. Science fairs originated in
the United States, evolving from science clubs, (Youth Science Foundation,
1990). Science fairs are organized on at least four levels. In some large
schools, class science fairs (held in each classroom or science section) may be a
qualifying competition for the school science fair. Many schools have a
school-based science fair, the winners of which may be eligible to take part in
a regional fair. Not all school districts have regional fairs. The regional fairs
and their eligible participants are usually within the geographical area that is
servedby a school board. The winners of the regional fairs are then eligible to
attend the Canada-Wide Science Fair, a national competition, that is held
annually during the month of May at different locations throughout Canada.
A region must be affiliated with the Youth Science Foundation of Canada
(the governing body for Canada) in order to send participants to the Canada-

Wide Science Fair.

The first Canada-Wide Science Fair was held in 1962 in Ottawa. Since
then the Canada-Wide Science Fair has grown to involve approximately four
hundred students (Youth Science Foundation, 1990). These students come

from over one hundred regions throughout Canada. This week long fair is
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an opportunity for students to compete a;ainst each other with their science
projects and to take part in a cultural and social exchange with students from
all over Canada, as well as invited international competitors . (In the past

small numbers of invited competitors have included students from Sweden,

Japan and Australia).

It is the mission of the organizing committee of the Colchester/East
Hants Regional Science Fair (all volunteers) to encourage students at all
levels of the general school population to participate in science fairs and to
send its best students to the Canada-Wide Science Fair. For the past eight
years the Colchester/East Hants Regional Science Fair organising committee,
of which the researcher is a member has sent its top competitors to the
Canada-Wide Science Fair. Students from the Colchester/East Hants
Regional Science Fair have in the past excelled at the Canada-Wide Science
Fair, bringing home medals and certificates. Indeed, the quality of the local

projects has been improving as evidenced by an increasing number of awards.

One very noticeable trend, identified by the researcher and
acknowledged by the members of the organising committee of the
Colchester /East Hants Regional Science Fair, is that over the past several
years, the numbers of senior high school participants, particularly Grade 11
and 12 have been low. Also, the rate of participation from elementary school
through to senior high school declines markedly. Paul Myers, a member of
the Halifax City Regional Science Fair organising committee for many yeats,
acknowledged these problem in his region. These problems were the focus of
a workshop held at the 1992 Canada-Wide Science Fair, held in Sudbury,

Ontario three years ago which the researcher was privileged to attend. Low
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participation rates of senior students was identified as a concern by

representatives from regions all over the country.

The focus of this research will be to try to determine the reasons for
this low participation rate at the senior high level and the declining
participation rates from elementary school through to senior high school.
Various science experiences will be investigated in an attempt to find
evidence that helps to explain this situation. Also, trends in the affective and
cognitive domains in science and science fairs, as well as the influences on

home and school across the three levels of schooling, will be investigated.

Review of Relevant Literature

An extensive review of the literature reveals very little on science fair
enrollment patterns. There are many articles on how to run, judge, finance
and compete in science fairs. There are also humerous articles suggesting
science fair projects for participants, However, there is a vast body of work on
how students relate to school science and this review will draw on that work.
The reader should bear the following in mind when reading the review.
Many of the affective and cognitive attributes and the various influences
cited in this research have involved science in school. This present research
deals with science fair projects. This researcher has been unable to establish a
direct link in the literature between science in general and science fair projects
such that attributes related to school science have the same relation to science
fairs, This possible link between extracurricular and curricular science will

constitute part of the research.



The literature review is broken down into three broad areas, i) the
affective domain which covers such attributes as attitude, interest,
motivation and curiosity, ii) the cognitive domain which looks at reasoning
ability and aptitude and iii) home and school environment. A summary at
the end of the review will attempt to blend these together. A theme that was
important to the researcher and that the reader should look for in this
research, is that of trends and changes. This research is retrospectively

looking at school experiences.

T uden ive domain:

Academic interest and attitude toward academics in general :

Definitions of attitude and interest are appropriate at this stage. A
social psychological definition of attitude toward an object, event or idca was
previously defined as "a general and enduring positive or negative feeling
about that object, event or idea", Petty and Cacioppo (1981). A dictionary
definition refers to interest as curiosity or attentiveness (Funk and Wagnell,
1983). Fishbein (1967) linked attitude and behaviour together in saying that a
person's attitude toward an object or idea is a major determinant of his/her
behaviour toward that idea or object. Since this present research, being
retrospective, is looking at the decline in participation rates of senior high
students in science fairs, it is appropriate to identify and examine the trends of
attitude, interest and other affective attributes toward science that span the

school years and to identify any changes and trends.



There appears to be an abrupt change in outlook comparing elementary
school to junior high school. Elementary school is seen as a new and exciting
place to be, whereas junior and senior high school are regarded as more
serious, more of a means to an end, Baker et al (1992) made the following
suggestion to explain this change saying that "the decline in attitude from
earlier to later grades might at least in part be attributed to the shift from a

student-centered to a teacher-centred classroom climate" (p.17).

Goodlad's (1984) study examined all subject areas to determine if a
pattern existed in students' reporting of their interest in the different subjects.
Math and science showed similiar patterns of decline from elementary school
to junior high school, with a flattening out for senior high school. Intetest in
English and social studies remained fairly flat across school levels and lower
than science. The subject areas that consistently, across the grade levels,
remained high in student interest are the "hands-on" activities of art,

physical education and 'shep'.

Deci & Ryan (1981) reported that teachers acknowledge that as
children move through the school system, they seem to resist learning and
that this learning is increasingly based on rewards (extrinsic rewards) and is
dependent on "directives" from the teachers. Suchman (1971) noted shifting
of patterns of inquity as people grow older. "Their patterns of inquiry shift
from an existontial and intrinsically motivated playful experience to a more

pragmatic, goal-oriented and somewhat more grim work experience.” p. (71)



Suchman (1971) also noted that the "desire to inquire" changes with

age. Young inquirers, the authors wrote:

tend to do more sensing, more acting to control and encounter
and more searching to recognize familiarity in new encounters.
Young inquirers create more for the experience of creating while
older inquirers create to achieve, to produce new products.
Young inquirers attempt to control their environment mote for
the experience of controlling than for the pleasure of being in
control, whereas older inquirers control more as an end or the
means to an end rather for the pleasure of controlling in and for
itself p. (70)

Science interest

Teachers of science would probably hope that some, or perhaps many,
of their students take an interest in their subject. Several affective attributes
on science (attitude, interest and curiosity) are linked together in a number of
studies by Harty and others. Looking at elementary school students, Harty,
Andersen and Enochs (1984) found a significant correlation between an
interest in science and attitude toward science (r = 0.58, n < 0.001) and interest
in science and curiosity about science (r = 0.47, p = 0.002) and a correlation
between curiosity and attitude in science (r = 0.69, p < 0.001). Care must be
taken in generalizing these results, which apply to elementary school

students, and not to junior high and senior high school students.

In another study, Harty (1985) correlated science and a number of

affective attributes all of which show moderate correlations.



Table |
Affective attributes and their correlates in science

curiosity |interest |Self-concept of ability

attitude r = 047* r=039* |r=037*

curiosity r = 0.26*

interest r = 0.42% r = 027"

Notes. *p <0.001, **p <0.01

Harty, Samuel and Beall (1986) reported a positive correlation between
attitudes and curiosity in science and Harty, Beall and Scharmann (1985)
reported a positive correlation between curiosity and interest in science.
Yager and Penick (1986) in an analysis of the National Assessment of
Educational Progress (NAEP) study of 1984 compared the change in attitude
(or interest; for the younger grades attitude and interest are indistuishable)
toward science in grades three, seven and eleven. The numbers who found
science interesting were respectively, 84%, 51% and 46%. The equivalent data
for the study by Goodlad (1984) showed that the numbers who found science
interesting in upper elementary, junior high school and senior high school
were respectively, 80%, 66% and 69%. Further evidence for this trend was
presented in the research by Hofstein and Welch (1984), who reported that
interest in science declined from 45.9% at the junior high level to 37.7% at

the senior high school.



ience attitude change ov

Science is viewed differently by students at different grade levels. A
decline in science attitude spanning the school grades is noted by several
authors . James and Smith (1985), on the basis of a study, concluded that there
was a significantly large decline in attitude toward science in the transition
between grade six and seven which is, coincidentally, the change from
elementary school to junior high school, i.e. from a one-teacher system to a
many-teacher system. In a meta-analysis on the subject of motivation,
Anderman and Maehr (1994) focused on the middle grades, which they called
grade six and seven. These authors reported that positive attitudes,
motivation and self-concept of ability all decreased in grades six and seven
and more specifically, that domain-specific attitudes decrcased between

grades five and six.

The National Assessment of Educational Progress (NAEP) surveys
students every four years and provides some interesting data from the United
States on the changing attitudes of students toward many subjects including
science. The NAEP study by Mullis and Jenkins (1986) under the title " The
Science Report Card" which surveyed students in grades 4 , 8 and 12 asked the
question, "Do you like science ?". The results were that 80% percent of grade
4 students said yes while 68% of grade 8 and 65% of grade 12 students said yes.
(Presumably, science for grade 12 students includes chemistry, physics and
biology). In another article that examined the results of the "The Science
Report Card", Jones et al (1992) noted that science achievement levels for

those who reported "yes" are higher than for those who teported "no".



Hofstein and Welch (1984) examined the change in attitude from
junior to senior high over a five year period and showed that a positive
attitude toward science that started at 52.7% in junior high school had
declined to 47.7% in senior high. The strongest influence on science attitude
of students was reported as being the science classroom. Simpson and Oliver
(1990) found a steady decline in attitude from grade six to ten with grade ten
being nearly "neutral". The authors also noted a decline in motivation as
grade level increased. To add to the evidence of decline in attitude across the
three levels of schooling, Yager and Penick (1986) reported that 40 % of 13 year
olds and 27% of 17 year olds thought that science was fun. The same authors
also noted that 39% of 13 year olds and 32% of 17 year olds reported that their

teachers encouraged them to be creative.

Motivation in general :

A motive is defined as "a conscious or unconscious need or drive that
incites a person to some action or behaviout”" (Funk and Wagnells, 1983). To
have motivation then is to possess that need or drive. The flow experience is
considered to be the definitive reason for participation in any activity
(Csikszentmihalyi, 1975). Flow conditions according to this author are those
under which participants experience fun and excitement and where the
following characteristics ate in place; involvement, loss of self-
consciousness, feedback from the task, feeling like you are in control and

importantly, the absence of any extrinsic pressures or rewards.

A distinction has to be made here when discussing engagement in any
activity and that is the difference between wanting to participate because of

an interest in a particular activity ot participating because a reward (or
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incentive) is offered. An incentive could be a failing mark for non-
participation. Intrinsic and extrinsic motivation are clearly involved here.
According to Deci (1975) intrinsically motivated behaviours are "behaviour

which a person engages in to feel competent and self-determining” (p. 147).

This feeling of competence suggested being able in that particular
behaviour. Deci and Ryan (1981) in a literature review suggested that choice
in participating in an activity and positive feedback can increase intrinsic
motivation. Bandura and Schunk (1981) reported that children in a self-
motivated condition, all of whom felt bighly self-efficacious, displayed levels
of intrinsic interest. McGraw (1978) proposed that intrinsically motivated

people perform better at learning or other challenging activities.

Several researchers have reported on the correlation between extrinsic
rewards and intrinsic motivation. Greene and Lepper (1974) proposed that
extrinsic rewards can actually undermine or reduce intrinsic motivation.

This is in agreement with Deci (1975), who wrote that the more a person
engaged in an activity for which no extrinsic rewards are present, the higher
the intrinsic motivation for this activity. Bandura (1977) is in agreement
with the previous two authors having said that "extrinsic reinforcement for
activities can [therefore] reduce the intrinsic motivation to engage in them"
(p.107). Also, face to face competition with the reward of victory decteased the

level of intrinsic motivation, (Deci et al, 1981).

In a sports setting, Ryan (1980) studied scholarship and
non/scholarship athletes and found that the athletes who did not receive

scholarships (an extrinsic reward), on average, reported higher levels of
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intrinsic motivation than those who received scholarships. Also in the field
of participation in sports, Gill (1986), suggested that developing positive
attitudes toward sports may increase subsequent participation. As a way to
increase participation in exercise programs teachers, according to Riddle (1980)
focused on convincing non-participants in sports, for instance, of the positive

effects and refute the negative effects.

Previous research concerning intrinsic motivation and extrinsic
rewards (Deci, 1981; Deci, 1975 ; Greene & Lepper, 1974) was regarded as
ground breaking in the 1970's but a recent meta-analysis on intrinsic
motivation and reward suggests that the findings should be reevaluated.
Cameron and Pierce (1994) proposed that subjects who received a tangible
reward regardless of the level of performance for a task spend less time on the
task. This last proposal is in agreement with the findings of (Deci, 1981; Deci,
1975 ; Greene & Lepper, 1974). However, Cameron and Pierce (1994) also
concluded that tangible rewards produce no effect on intrinsic motivation
when the reward was unexpected. Both unexpectedness and tangible rewards
regardless of performance have no bearing on the class science fair projects
that were the subject of this present research since the projects are evaluated

with no surprises.

Finally, Cameron and Pierce (1994) in studying whether extrinsic
motivation or rewards decrease intrinsic motivation found that: "rewarded
people ate not less willing to work on activities and they do not display a less
favourable attitude toward tasks than people who do not receive rewards"
(p.394). The two schools of thought on the effect of extrinsic rewards

decreasing intrinsic motivation appear to contradict each other.
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Since this present research is a retrospective study examining the
trends of many affective attributes in science, a picce of research that regards
the change in types of motivation across the grade levels is worth looking at.
Harter (1981), who measured intrinsic and extrinsic motivation across grades
3-9, found that her three indicators of intrinsic motivation; preference for a
challenge, curiosity/interest (sic) and independent mastery all declined
during this time frame. (Harter's indicators are different from those of

previously mentioned authors (Deci, 1981; Deci, 1975 ; Greene & Lepper, 1974),

Motivation for science:

Although the various science curriculum guides suggest that students
in junior high and senior high schools do a science fair project, the desire to
engage in science outside the classroom for the pure enjoyment of it must, in
part, be a measure of the students' motivation in that topic. Student
motivation was previously linked to different affective attributes in science in
many studies. Motivation was reported as a significant predictor of attitude
in science (Foong, 1992 ; Fraser, 1985). Student motivation was shown to
have a strong correlation to achievement (Kremer and Walberg, 1981).
Children who reported higher academic intrinsic motivation also report
significantly higher school achievement, more favourable perceptions of
their academic competence and lower academic anxiety, (Gottfried, 1985).
Deci, Nezlek and Sheimann (1981) in their study showed that teachers who
exerted more control over their classroom had children who showed a lower
level of intrinsic motivation than teachers having a more autonomy-

oriented classroom environment.
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Research by Caruso (1985) that ~xamined motivation in participating in
science fairs for junior high school students in the San Fransisco Bay Area
Science Fair came to the conclusion that the strongest motivaticiial influence
for participation in science fairs was the intrinsic motivator of
"self-accomplishment by completing a science project” (p.56). Caruso
compiled a list of ten intrinsic and ten extrinsic motivators and the
respondents to his survey gave a ranked list of their reasons for competing in
their regional science fair. Ten intrinsic and five extrinsic rewards were the

most popular reasons for fifty percent or more of these entrants to participate.

A recent intervention exercise by Salmi (1993) with grade 7 science
students enabled him to measure and subsequently increase the intrinsic
motivation levels with an experimental group of students. The focus of the
study involved a visit to a science center. The research also suggested that
intrinsic motivation is acquired over a long period of time as personality

develops.

Four of the past winners of the Colchester/East Hants Regional Science
Fair and subsequent participants at the Canada-Wide Science Fair were
interviewed by the researcher and their views on motivation and science
projects are, with their permission, shared here. One young lady, Cari
MacDonald, recalled that the trigger that piqued her interest in science in
general was a family visit to The Ontario Science Centre. Her particular
science project idea concerned insulation and stemmed from construction
work that took place at her house. She reported receiving lots of
encouragement from her family and friends when doing the project. Family

involvement, it appears, played a part in this young woman's involvement
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in science.

Kevin Thomson, whose science interest is (and was) computers
revealed that he has been interested in computers for a long time and that he
enjoyed the recognition and the competition that science fairs brought.
Kevin reported that he wanted to try to rate himself against others in the
computer division. Encouragement came from parents and one friend (his

science fair partner) and a couple of his teachers.

Duncan and Darren Smith are brothers who both have past experience
with science fairs at all levels including the Canada-Wide Science Fair. Their
topics, which involve working with wildlife, (turtles and humming birds)
stem from their annual summer vacations spent at their cottage on a lake.
Parents were suppotrters of the projects and provided much encouragement
and help. Duncan mentioned that winning a trip to different locations in

Canada was an incentive to compete.

The ultimate prize (an extrinsic reward) for those who excel at the
Colchester/East Hants Regional Science Fair is an all-expenses paid trip to the
Canada-Wide Science Fair. Once there students can win cash prizes. The
total value of the prizes given out each year, including summer employment,
grants, scholarships and trips is in the region of $100,000. At the local level
much smaller amounts are given for prizes and certain organizations make
prizes available to local fairs. (See Appendices 1 and 2 for a list of prizes at the
regional and national levels). Do these prizes increase the motivation to do

science fair projects? It certainly provides an incentive for some competitors.
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Summary :
Several studies reported a change in the way that children inquired at

school with all subject areas. The change appeared to be fromi a pleasurable,
playful experience at elementary school to a more pragmatic and goal
oriented one at junior and senior high school. There was a decline with
regard to a positive attitude toward school subjects . This decline seemed to
be most abrupt between elementary and junior high school. The studies cited
also have shown that attitude toward science declined over time. Attitude
toward science was linked to other affective attributes such as interest,

curiosity and motivation and also to ability and achievement.

Interest in science, like attitude toward science, declined as students
progressed through the school system. Although curiosity about science is
not dealt with in a separate section in this review, the work of Harty and
others (Harty, Samuel & Beall, 1986 ; Harty, Beall & Scharmann, 1985 and
Harty, 1985) showed that the affective attributes all have moderate
correlations with each other. In other words those who have a positive

attitude toward science are likely to be interested in and curious about science.

According to the earlier research, extrinsic motivating factors based on
a system of rewards such as grades or marks or, lack of rewards, possibly a
failing grade or mark, was not equated with a high level of intrinsic
motivation. Intrinsic motivation was cited as the most common influence
for participating in science fairs. A high level of intrinsic motivation was
corellated with a high level of academic competence. It was also reported that

intrinsic motivation in science declined with age.
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st cognitive domain :

Reasoning ability

It is reasonable to assume that ability in, and enjoyment of a task are
related. For instance, an individual who starts participating in a recreational
hobby is not likely to derive enjoyment in that activity if no progress is made.
There is no reason to believe that doing a science fair project is different. In
the previously cited study by Goodlad (1984), students in the survey were
asked to rank their school subjects for difficulty and interest. At all three
levels of schooling (upper elementary, junior high and senior high school)
science as a subject ranked high in difficulty and students reported that
science became increasingly more difficult as they progressed through the

school system. Math and social studies showed a similiar pattern.

The kind of reasoning ability and thinking skills necessary to plan and
engage in a science project may have some influence on students’
enthusiasm and willingness for doing one. There is more than onc theory
that is accepted as an explanation how we as humans progress through the
various stages of learning. One of the most widely accepted theories of
learning stems from the work of Jean Piaget. Piagetian studies have shown
that the acquisition of reasoning ability is dependent on age. More
significantly perhaps is that this ability is acquired at different rates and ages

and some individuals mature later in terms of reasoning ability.

In a study by Renner, Grant & Sutherland (1978) acquisition of formal
reasoning ability was shown to increase slowly from grade 7 where 17% are

formal thinkers to grade 12 where 34% of the students were capable of formal
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thought. Lawsonn, Karplus, and Adi (1978) reported that as age increases so
does the ability to solve problems of proportionality and correlation.
Chiappetta (1976) reported studies showing that 85% of the population of the
United States does not appear to be at the formal level of thought in
intellectual development and most adolescents and young adults appeared
not to have attained formal operational thought at the cognitive level also.
In a description that distinguished concrete-operational thinkers and formal-
operational thinkers, Boyle (1969) said that " the child [sic] in the concrete
operations phase is concerned with the actual ; the adolescent [sic] in the

formal operations phase is concerned with the possible and its relation to the

actual” (p.73).

It is generally accepted that as grade twelve (the final year of high
school) approaches, and as teachers and schools make an effort to prepatre the
more qualified students for post-secondary education, academic work is mote
challenging. Cantu and Herron (1978) noted that much of the high school
curriculum in science is based on formal reasoning and formal operational
thought but that many students who enroll in high school science courses
could not engage in this type of thought process. Ability in general is

significantly related to achievement (Fraser, 1985)

In a study that looked at a comparison between gifted /talented children
and average children, Piburn and Enyeart (1985) investigated reasoning skills.
The authors found that the gifted children were accelerated by two or three
grade levels because of their reasoning ability. Barrington and Hendricks
(1988) reported that intellectually gifted children had higher opinions of the

usefulness of science than students with lower abilities.
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Yeany, Kueh & Padilla (1986) in a study on cognitive reasoning and science
skills proposed an ordered list of skills that are acquired. The Piagetian skills
that the researchers tested involve ones similiar to those required to do a
science fair project. According to the authors "the probability of a student
being able to formulate a hypothesis before using proportional reasoning

skills, before being able to control variables is very low", p.288).

Appendix 3 shows a judging form that is typical of science rairs across
Canada. The upper levels of the three different types of projects (experiment,
study and innovation) require skills that involve hypothesis forming,
variable manipulation and statistical manipulation, especially with the
experiment type of project. It is clear that higher level thinking and
reasoning skills are necessary to complete a successful project at the junior
and senior levels. Many of the science fair projects that are done for the
elementary level are studies at an appropriately lower level. Students are
encouraged to do experiment type projects in junior and senior high
although this is by no means enforced. Daab (1988) described an intervention
exercise that was attempted with parents of grade five students. The rate of
participation of these students was dropping at the fifth grade due to the fact
that these youngsters had to do an experimental project and were not allowed
to do a poster or demonstration project. The intervention exetcise for parents
failed, they were unable to provide the assistance to increase the participation

rates.

Summatry :
From the work cited above it is clear that the cognitive skills necessaty

to succeed in science at the senior high level may not be at the disposal of
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every student, even though the students are cognitively maturing as they get
older. It is conceivable that doing a science project is an activity that requires
reasoning abilities that are beyond the capabilities of many students at the

higher grade levels. If most students lack the necessary reasoning skills then

doing a science fair project will be a very challenging experience.

assroom_environment in ral:

In the landmark study by Goodlad (1984) a vast body of research on all
aspects of schooling is provided, including the classroom environment.
Goodlad identified some generally accepted positive elements found in
classrooms. These include exuberance, joy, laughter, praise and corrective
support of individual student performance, lack of punitive teacher
behaviour and low interpersonal tension. These elements were observed to
be in place in the early elementary schools with a noticeable decline reported
in these elements in upper elementary school. The decline showed a sharp
drop at the junior high school level. In this same study, Goodlad concluded
that the teaching of the basic subjects that are required for college admission
i.e. the sciences, English, mathematics etc. , is characterized by "a narrow
range of instructional activities favouring passive student behaviour”. Those

are the activities that are "essentially becoming dominant by the fifth or sixth

grade." (p.128).
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Science classroom environment :

The classroom environment is one of the three spheres of influence on
schooling (the other two being the home environment and peer groups).
These areas of influence are important in the affective domain, Talton and
Simpson (1987), Simpson and Oliver (1990) and Foong (1992) all suggested
that the classroom environment has the strongest impact on science attitude.
Talton and Simpson (1987) also suggested that the classroom climate, students
activities and student interaction were all important factors in having a
positive attitude toward science. Myers and Fouts (1992) found that positive
attitudes toward science were found in the classroom that had among other
characteristics, high levels of student involvement, high levels of teacher

support and low levels of teacher control.

Science knowledge is most influenced by the classroom which contrasts
with reading ability for instance, which has a large home influence (Zuzofsky
and Tamir, 1989). Talton and Simpson (1985) found that the strength of the
relationship between peer attitude and individual attitude in science peaks in
grade 9. The authors suggest that "perhaps attitude to science is contagious”
(p-23) and that the individual attitude may become more like the group

attitude.

In an analysis of the NAEP study of 1981-2 , Yager and Penick (1986)
found that students' perceptions of science classes changed over their years in
school. The results are summarized below in Table 2. In asking about how
much fun a subject was at the senior level and at the elementary level, the
students ate being asked a question that has value attached to it. Students at

the senior level may not consider many aspects of high school "fun”.
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Grade 3 | Grade 7 | Grade 11
Science classes are fun 60% 37% 28%
Science classes are interesting 85% 47% 42%
Science classes are exciting 53% 43% 48%
Science classes make me feel 6% 28% 30%
uncomfortable
Science classes make me feel sucessfull | 57% 38% 28%

Note *Percentages given are fot those who answered yes.

The different modes of instruction that students will experience in
school in all subject areas seems to have an impact on attitude. The two
extremes of these modes can be thought of as entirely teacher-centered to
entirely student-centered. In the junior high school classroom, with control
of behaviour being perceived as a major issue, Jones et al (1992), in some data
from NAEP reported that middle and junior high school classes were subject
mostly to lecture/discussion with "hands-on"/lab activities reported as not
occurring very often. Hall (1992) suggested that an activity centered biology
content course is influential in promoting positive attitudes toward science

and science teaching among prospective elementaty teachers.

Several studies report that the type of instruction can have an effect on
attitude toward science. In a comparison of three different types of
instructional approaches in science, Shepardson and Pizzini (1993) found that
a "search, solve, create and shate" (SSCS) approach was more "fun” than the
traditional lab or lecture worksheet in the science classroom. Kyle,

Bonnstetter and Gadsden (1988) reported that among elementary students,
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those in an inquiry-oriented process approach in a science classroom had
more enhanced attitudes toward science than those in a textbook oriented

classroom.

Independence and initiative toward mathematics were encouraged by
teachers with positive attitudes. Teachers with a negative attitude toward
mathematics encouraged dependence and passive behaviour (Karp, 1991).
Stead et al (1979) made the point in their study that teacher enthusiasm is
seen as an important factor in terms of students developing a positive
attitude toward science as well as an interest in it. Fouts and Myers (1992)
suggested that teachers may contribute toward poor student attitude by the

use of inappropriate teaching styles and classroom techniques.

In his paper, Brophy (1986) investigated student motivation to learn
and teacher enthusiasm. The author said that, ignoring overtly theatrical
performances, "If teachers present topics or assignments with enthusiasm,
suggesting that they are interesting, important or worthwhile the students are
likely to adopt the same attitude” (p. 25 ). Further to this Brophy suggested
that teachers should "adapt student tasks to their interests .... and give an
opportunity for the students to interact with their peers”(p. 25). These

suggestions are, the author claims, ways to improve and increase motivation.

Haladanya and Shaughnessy (1982) reported that teacher characteristics
were used as a predictor of students attitudes. Teachers who were
intrinsically motivated, presumably those who demonstrated a keen interest
in their own subject, had influence on students attitudes. Haladanya, Olsen

and Shaughnessy (1983) reported different predictor variables for attitude
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toward science for grades 4, 7 and 11. At grade 4 the top predictor for student
attitude was teacher enthusiasm (r = 0.33). For grade 7 students, science
attitude correlated with teacher enthusiasm for science (r = 0.54) and class
environment (r = 0.79). Grade 11 students rated the following predictors for
student attitude toward science ; teacher enthusiasm for science (r = 0.52) and
teacher attitude toward science (r = 0.41). Brophy and Good (1984) reported
that for older students, teacher enthusiasm appears to be related to the

attainment of affective outcomes toward science.

Family/home involvement in general ;

Research findings indicate clearly that family involvement in a child's
education has a positive impact. Eastman (1988) allowed that there is a
correlation between family involvement with school activities and a child's
achievement and interest in school, Further to this, Peterson (1989) also
pointed out the correlation between family involvement and long and short
term achievement. Family involvement, according to Peterson (1989) can be
tutoring, which is reported as the most effective method but tutoring is not
possible for all parents given the varying levels of schooling of parents .
However, parental attitude and expectations also correlated with higher

levels of achievement.

The classroom appears to have the greatest influence on attitudes
toward science but there are other factors that also play a part. Talton and
Simpson (1986) reported that family experiences with science have a strong
influence on science attitude. Haladanya, Olsen and Shaughnessy (1983)

showed a correlation between science attitude and parental involvement
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(r = 0.34). Simpson and Troost (1982) also cited family connections with
attitude saying that the effect of a home commitment to science with parents

and siblings involved correlates with a high science affect.

Students who complete a science fair project do at least some, if not
most, of the work outside the classroom. Motivation for, and interest in,
doing this work must, in some part, be based on an interest in science.
Several studies reported findings showing a link between academic interest
and ability. In another field Watkins and Edwards (1992) reported that
extracurricular reading had a significant effect on current reading

achievement.

Mullis and Jenkins (1986) asked students the following questions about
their out-of-school science interests. As can be seen from table 3 below there
is a significant decline in the interest in activities involving science outside
the classroom as grade level increases. in particular there is a dramatic

decrease in the home help received for the senior high students.
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