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Abstract 
 
Primary school students participating in the HOS program (N=72) and their parents 
(N=43) were asked to complete questionnaires prior to and at the end of the program 
indicating attitudes about science.   Parents responded about their child who participated 
in the program.  Ten of 11 questions (5 of 6 for students, 5 or 5 for parents) showed shifts 
in a positive direction, and 5 of these shifts, all in the positive direction, were significant 
at the .10 level by one-tailed test.  In addition to the results for specific items, these 
results reveal a statistically significant pattern of positive findings in the overall trends.  
These findings demonstrate that hands-on-science programs can have positive effects on 
young students’ attitudes toward science. 

Background 

Although we are a society reliant of technology and science, there is a continued lack of 
scientifically literate and highly qualified people in science.  Society is facing the 
growing problem of young people setting out into the workforce with negative attitudes 
and inadequate understanding of science (Joyce & Farenga 1999; Simpson & Oliver 
1990).  This disinterest and lack of understanding may be due to students’ limited 
exposure to science at an early age.  Research has shown that students need more 
experiences with science at an earlier age, both formal and informal, to instill the interest 
and motivation needed to pursue careers in the science field (Brownstein & Destino 
1995; Joyce & Farenga 1999; National Research Council 1996; Jorgenson 2005; Simpson 
& Oliver 1990). 

This push for heavier exposure to science at an early age is based in research that shows 
early childhood experiences influence personality development and a sense of self, which 
in turn influence academic interest and achievement (Joyce & Farenga 1999; Simpson & 
Oliver 1990).  Early establishment of students’ interest in science is important because 
“interest is central in determining how we select and persist in processing certain types of 
information in preference to others” (Hidi, 1990, p.549).  Research has shown that 
interest is closely linked to involvement, activation, and concentration (Hidi 1990; 
Schiefele 1996; Tobias 1994).  Feelings of interest imply positive attitudes toward the 
thing of interest.  People are likely to learn more and work harder on something if they 
have interest in it because interest has an energizing effect (Schiefele 1996; Tobias 1994).  
Because people enjoy participating in things that interest them, they are likely to seek 
additional experiences in their interest areas. 

In order to enhance interest in science among children and therefore promote positive 
attitudes toward science, students need to experience situated, engaging activities which 
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allow the scientific process to be at their fingertips (Brownstein & Destino 1995; Lumpe 
& Oliver 1991; Jorgenson 2005; Paris et al 1998).  This type of engagement is found in 
inquiry-based science instruction, which is central to the National Science Education 
Standards (NSES).  Inquiry-based instruction allows students to actively engage in 
investigations through interaction, collaboration, and problem-solving in hands-on 
activities (Brownstein & Destino 1995; Jorgenson 2005).  Through these types of 
activities, students become more like scientists, rather than passive listeners, in that they 
investigate and solve problems using steps similar to the procedures used by real 
scientists (Jorgenson 2005; Lumpe & Oliver 1991).  As students are allowed to have 
more hands-on experiences in science, they become more enthusiastic about learning and 
come to believe science is fun (Jorgenson 2005; Paris et al 1998). 

This paper examines the attitudes and interest in science of elementary students 
participating in a hands-on, after-school science program.  The research question is 
whether students’ attitudes and interest in science become more positive after completing 
the program. 

The Hands on Science Outreach (HOSO) program was adopted by the University of 
Maryland Baltimore County (UMBC)-Baltimore County Public Schools (BCPS) Science, 
Technology, Engineering, and Mathematics (STEM) Project as part of their student 
science enrichment grant initiative.  Established in 1980 and supported in part by the 
National Science Foundation, the HOSO program is a national nonprofit organization 
focused on stimulating children's interest in science and mathematics. The program gives 
children an opportunity to learn about science in a playful, informal environment.  
Children are given the opportunity to learn science through hands-on activities that center 
on inquiry-based learning.  The program is structured for use with small groups of 
students with age-appropriate activities and content for each grade level based upon 
National Science Education Standards.  The HOSO program is a kit-based program in 
which materials for each activity are provided for the students.  The program also 
provides training and activity guides for the Adult Leaders of each of the classes. 
(www.hosoprograms.org). 

Methodology 

The HOSO program was adapted to be implemented at the four elementary schools 
targeted by the NSF MSP program during the 2005-2006 school year.  Each of the 
sessions lasted eight weeks, taking place for an hour a week at each of the schools.  The 
science enrichment program focused on students from Kindergarten to Grade 5; with 
specific program curricula for:  kindergarten and grade 1 students, grade 2 and grade 3 
students, and grade 4 and 5 students.   

Students were accepted into the program on a first come basis.  Because of the popularity 
of the after-school program, children were not allowed to participate in more than one 
session during the school year.  Class size was limited to an average of eleven students 
(range = 10 to 12).  Each of the four schools hosted several sections for each of the 
program grade levels.  Overall, the four schools combined ran six sessions of the 
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kindergarten and grade 1 program, nine sessions of the grade 2 and grade 3 program, and 
nine sessions of the grade 4 and grade 5 program.   

Each program was taught by UMBC STEM undergraduates or BCPS teachers, both of 
whom were known as Adult Leaders.  The UMBC Undergraduate Adult Leaders were 
recruited from UMBC STEM departments via posters and flyers posted throughout their 
respective departments.  The aim of recruiting undergraduates to the program was to 
provide early experiences in teaching with the goal of having the individuals move into 
the Masters of Teaching program at UMBC in the future.  BCPS teachers were recruited 
in-house within each elementary school to fill in positions that were not been filled by 
undergraduates.  The Adult Leaders were provided an orientation session prior to the 
beginning of each session.  Within each orientation, the Adult Leaders were familiarized 
with the program’s curriculum guides and kit materials which were the basis of each 
individual session. 

To assess the impact of informal science enrichment on students, parents and students 
were asked to fill out pre-program and post-program questionnaires which assess the 
level of the students’ interest and attitudes toward science.  Students were asked to 
describe how they felt about six statements pertaining to enjoyment of science and 
science activities they might participate in based on a five point scale.  For each 
statement, children circled a face that corresponded with the feelings of very sad, sad, 
neutral, happy, and very happy.  The six items were ‘Doing science makes me feel…’, ‘I 
like to learn about science things’, ‘I think being a scientist would be fun’, ‘I like to 
watch TV shows about science’, ‘I like to read books about science’, and ‘I think science 
is fun’. 

For the parents, pre-tests and post-tests asked them to describe their child’s attitude for 
five items pertaining to science enjoyment and science activities.  For each statement, the 
parents reported on how strongly they disagreed or agreed with the item based on a five 
point scale.  The five items were ‘Thinks science is fun’, ‘Sees the relevance of science to 
the real world’, ‘Is interested in doing other science activities’, ‘Is interested in getting 
more science information from books/web’, and ‘Has an overall positive attitude toward 
science’.   

Additionally, at the end of the program parents were asked how often their children spoke 
about several aspects of the program, including the materials, other classmates, and the 
Adult Leader, on a five point scale of never to frequently.  They also were asked if their 
children’s attitudes changed by  participating in the HOSO program in regards to 
developing a heightened interest in science, making science easier for their children to 
understand, and understanding scientific concepts. 

To participate in the research /evaluation component of the HOSO program, parents and 
students were asked to sign consent and assent forms.  The parent consent and student 
assent forms, which describe the research study of the program, were sent to the students’ 
homes via home-school mailing.  Parents were asked to return the signed consent and 
assent forms to their child’s school along with the Initial Parent Questionnaire to be a part 
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of the research study.   The study protocol was approved by the UMBC institutional 
review board. 

At the end of the program, Concluding Parent Questionnaires were sent home to the 
parents who had returned the consent/Initial Parent Questionnaires at the beginning of the 
program.  Once again, the parents were asked to return them to their children’s school for 
collection.  Student pre-tests and post-tests were administered during the first and last day 
of the program by the Adult Leaders.   

Because of the short timeframe in which the HOSO program was adopted in the schools 
for the first session of program, the evaluation team did not have the opportunity to 
evaluate the first session.  Evaluation of the HOSO program was conducted for two of the 
three sessions offered during the 2005-2006 school year. 

Participant Demographics 

Students 

Two hundred sixty two (262) elementary students participated in the Winter and Spring 
sessions of the HOSO program.  Students’ ages ranged from five years to twelve years, 
with 154 female participants and 108 males.  Overall, 64 students participated in the K-
Grade 1 program, 100 participated in the Grade 2-3 program, and 98 participated in the 
Grade 4-5 program.  Overall, attendance to the program was high over the total sixteen 
weeks of the two sessions of the program.  The average attendance rate over the two 
sessions was 88%, with an average of 116 students participating in the program weekly. 

Of the 262 students in the program, 93 students returned consent forms to participate in 
assessment of the program.  Of these 93 students participating in the evaluation, 72 
students completed the Concluding Student Questionnaires.  The decline in participation 
in the Concluding Student Questionnaire can be partly explained by students’ absence to 
the last day of class when the post-test was administered.  The participation rate in the 
evaluation of the program by students was 27.0%. 

This subgroup was comprised of students aged five years to eleven years old, with 41 
female participants and 31 as male.  Of this subgroup, 15 students participated in the 
kindergarten and grade 1 program, 38 participated in the grade 2 and grade 3 program, 
and 19 participated in the grade 4 and grade 5 program.  When comparing the 
demographic make-up of the subgroup that took part in the evaluation of the program to 
the overall participants of the program, the gender make-up of the subgroup is similar to 
the total group, while there is an over-representation in the subgroup of participants in the 
grade 2 and grade 3 program and an under-representation of participants in the grade 4 
and grade 5 group. 
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Parents 

Across the two sessions of the HOSO program, 86 parents returned the Initial Parent 
Questionnaire and consent form to participate in the evaluation of the program.  Of the 
initial 86 parents participating in the evaluation, 43 parents returned the Concluding 
Parent Questionnaire.  Of this subgroup, 9 parents had students in the kindergarten and 
grade 1 program, 25 in the grade 2 and grade 3 program, and 9 in the grade 4 and grade 5 
program.  Similar to the student make-up, when comparing the grade level make-up of 
the parents to the total participants in the project,  there was an over-representation of 
parents whose children participated in the grade 2 and grade 3 program, and an under-
representation of the other grade level programs. 

Results 

Comparison of Student Attitudes Toward Science Before and After Completing the 
Hands On Science Outreach Program 

Overall, when assessing change in students’ attitudes about science, it was found that 
students’ reported more positive attitudes about science after completing the program.  
Based upon the mean scores for assessment items, students reported more positive 
feelings about science for five out six items after completing the program compared to 
before.  This increase of positive feelings was found to be statistically significant for 
three items at the .10 level by one-tailed test. Children reported more positive feelings 
about the way doing science made them feel (p=0.003), liking to read books about 
science (p=0.09), and thinking science is fun (p=0.03) (See Table 1). 

Table 1. Mean Score of Students’ Attitude and Interest in Science Before and After 
the HOSO Program 

 Pre-Test 
Mean Score 

Post-Test 
Mean Score

Doing science makes me feel… 4.40 4.81* 
I like to learn about science things. 4.54 4.56 
I think being a scientist would be fun. 4.49 4.58 
I like to watch TV shows about science. 4.15 4.11 
I like to read books about science. 4.15 4.34* 
I think science is fun. 4.74 4.92* 

* denotes statistical significance (p<.10). 

Comparison of Parents’ Perceptions of Children’s Current Attitude and Interest in 
Science Before and After Completing the Hands On Science Outreach Program 

Overall, when assessing change in their children’s attitudes about science, it was found 
that parents reported their children had more positive attitudes about science after 
completing the program.  Based upon the mean scores for assessment items, parents 



 6

reported their children had more positive feelings about science for all five items after the 
program compared to before.  This increase of positive feelings was found to be 
statistically significant for two items at the .10 level by one-tailed test.  Parents reported 
that their children had more positive feelings about the way doing science made them feel 
(p=0.08) and their children saw more relevance of science to the real world (p=0.004) 
after completing the program (see Table 2). 

Table 2. Mean Score of Parents’ Perception of Children’s Current Attitude and 
Interest in Science Before and After the HOSO Program 

 Pre-Test 
Mean Score 

Post-Test 
Mean Score 

Thinks science is fun. 4.59 4.78* 
Sees the relevance of science to the real world. 3.95 4.37* 
Is interested in doing other science activities. 4.55 4.68 
Is interested in getting science information from 
books/web. 

4.27 4.39 

Has an overall positive attitude towards science. 4.63 4.71 

* denotes statistical significance (p<.10). 

Overall, when assessing the level of interest the children expressed during their 
participation in the HOSO program, parents reported that their children spoke about the 
program very often with them.  The children spoke about what they had learned in class 
in the highest frequency while they spoke about the children in the class less frequently 
(see Table 3).  

Table 3. Mean Score of the Frequency in Which Children Spoke About Program 
Aspects with Their Parents 

 Mean Score 
Spoke about the physical materials in the class. 4.37 
Spoke about the science ideas in the class. 4.44 
Spoke about what he/she learned in class. 4.54 
Spoke about the children in the class. 3.46 
Spoke about the HOSO Adult Leader. 3.73 

 
Discussion and Conclusion 
 
When looking at the overall trends of this study, the findings demonstrate that hands on 
science programs can have positive effects on students’ attitudes toward science.  Hands 
on science programs can have a positive effect in heightening students’ interest in 
science, students’ gaining a better understanding of scientific concepts and making 
science easier for students to understand according to parents.  It was found overall that 
students’ attitudes and interest in science changed after completing the HOSO program.  
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Although the change in attitudes and interest in science for some of the test items was 
minimal, parents and students reported more positive feelings for ten of eleven test items.   
 
Overall, after completing the program, students had more positive feelings about doing 
science, about reading books about science, and thought science was more fun.  Children 
also appeared to see more relevance of science to the real world after completing the 
program, according to parents.  The increase in positive attitudes toward science in this 
study is impressive because the students participating in the program had positive 
attitudes toward science before starting the program.   

In addition to positive changes in attitudes and interests, student interest in science during 
the program was also reportedly positive.  The majority of parents reported that their 
children spoke about the science ideas in the class, what they had learned in class, and the 
physical materials often.  Although discussed in a lower frequency, parents reported that 
their children often spoke about the other children and the Adult Leader.   

These results suggest several areas for additional research.  Since the parents and students 
were asked about their attitudes and interests immediately after completing the program, 
it is unclear whether this change is long-term or short-term.  Also, as cited earlier the 
participating students reported positive attitudes and interest in science prior to 
participating in the program.  Would the program have the same effects for students who 
reported less positive feelings toward science prior to participating in the program? 
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