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Scientific occupations in the United States are projected 
to increase by 16%, or 190,800 jobs, from 2010 to 2020 
(BLS 2012). The ocean and earth sciences (“geosciences”) 
subcategory is projected to grow at an even faster rate, with 
an estimated 21% increase during this same time period (BLS 
2012). In order to meet these anticipated workforce demands, 
the National Academy of Sciences (NAS) is stressing the 
need to significantly enhance science training among the 
next generation (COSEPUP 2007; NAS 2010). Additionally, 
environmental issues, such as climate change, have the 

potential to create more jobs in the fields of environmental 
policy and protection (Fankhauser et al. 2008).

Ocean FEST (Families Exploring Science Together) engages 
students in grades 3-6 and their families in fun, hands-on 
science activities that are directly relevant to their lives. In the 
process, participants discover important science concepts, 
begin to view themselves as scientists, and learn that ocean 
scientists do exciting work that benefits their community. 
These learning outcomes combine to stimulate participants’ 
appreciation for science and interest in science careers. 

hands-On FamiLy science PrOgram stimULates interest  
in Ocean science careers

By Michelle H. Hsia and Barbara C. Bruno

Climate change is not just an atmospheric phenomenon. It has serious 
impacts on the ocean, such as sea level rise, ocean acidification, and coral bleaching. Ocean FEST (Families Exploring 
Science Together) educates participants about ocean science issues and aims to inspire students to consider pursuing 
ocean science. We want students and their parents to appreciate the role of ocean science in their lives and the 
important work that ocean scientists do.

Career 
Indicator

Summary of research showing how indicator is positively associated with science career choices, and 
successful retention of minority students in the career pipeline.

Career 
Awareness

Career awareness at the elementary school level is essential to stimulate student interest in exploring 
science careers (Fields 1998; Joyce and Farenga 1999; Peyrot and Ziolo-Royer 2006). Interviews with 
ocean and earth scientists revealed that their own early exposure to the geosciences was a significant 
positive influence on their career decision (Levine et al. 2007). 

Local/
Community 
Relevance

Students are more likely to continue studying science if they can see how science relates to their lives  
(e.g., Padgett 2001; O’Connell et al. 2004; Hannam 2008). Place-based curriculum has been shown to 
attract Native students into ocean and earth science careers (Semken 2005; Gibson and Puniwai 2006; 
Levine et al. 2007).

Personal 
Interest

Personal interest can motivate students to study (Singh et al. 2002), seek relevant extracurricular 
opportunities (Simpkins et al. 2006), and do whatever is necessary to pursue a career in ocean science or 
any other field of interest (Morgan et al. 2001).

Parental 
Support for 
Career Choice

Parental attitudes play a major role in students' choices of college majors and careers (Stake and Mares 
2001; Whitney et al. 2005; Hannam 2008; Hoisch and Bowie 2010; Baber et al. 2010), particularly for 
minority students and students who are the first in their family to attend college (Davis 2010). 

Self-Efficacy Students’ self-confidence regarding their scientific abilities can significantly influence their decision to pursue 
a science career (Hackett and Betz 1995; Stake and Mares 2001; Levine et al. 2007; Baber et al. 2010).

Parental 
Belief

Parental support of their child’s interest in the sciences has been shown to result in increased self-efficacy 
in their child (Baber et al. 2010), as well as increased interest in the sciences (Tenenbaum and Leaper 
2003). Parental belief in their children’s mathematical and scientific abilities can also increase students’ self-
efficacy (Jacobs 1991).

Table 1. Summary of Ocean and Earth Science Career Indicators, largely based on Levine et al. (2007).
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PROGRAM OVERVIEW

Ocean FEST was established in Hawai’i in 2009 as a 
collaboration between the Center for Microbial Oceanography: 
Research and Education (C-MORE) and the Hawai‘i Institute 
of Marine Biology (HIMB). The program consists of career 
and content components. The former aims to get students 
to appreciate the value of—and consider pursuing careers in—
ocean science to help tackle key environmental issues such 
as sea level rise, ocean acidification, and coral bleaching. The 
latter focuses on the basic science concepts that underlie 
these key issues, including ocean properties (e.g., density, 
pressure), global climate change, and marine microbes. 
Table 2 summarizes the seven hands-on science activities 
that comprise the Ocean FEST program. Further details are 
provided in Bruno et al. (2011) and the Ocean FEST teacher’s 
guide (oceanfest.soest.hawaii.edu). 

Over the past two years, we have conducted 32 formal events 
and 15 informal outreach events on six islands. Informal events 
include open houses, career fairs, and science discovery days. 
Carnival-type atmospheres prevail, with participants spending 
relatively short amounts of time (<15 minutes) on one or two 
Ocean FEST activities. A large number of participants has been 
reached (estimated at 5955), but the learning is somewhat 
cursory. No demographic or evaluation data are collected at 
informal events.

Formal events last two hours and encompass the complete 
Ocean FEST program of activities, including evaluation. The 
extended timeframe and structure allow for deeper exploration 
of the concepts presented. Formal events are typically 
held on weekday evenings at elementary schools; each is 
preceded by professional development training for the ~eight 
teachers and other volunteers who assist during the event. 
To date, our formal programs have reached 1257 students, 
1205 parents, 287 teachers/school administrators, and 55 
other volunteers (mainly university students and scientists).  

Ocean FEST was developed for Hawai‘i’s students and has been 
successfully used with a variety of national and international 
audiences. Our goals are: (1) educate participants about ocean 
science issues that are relevant to their communities; and (2) 
inspire Hawai‘i’s underrepresented students to appreciate and 
consider pursuing careers in ocean science. Evaluating the 
success of the first goal can be readily accomplished through 
knowledge surveys. Evaluating the second goal directly is 
more challenging, as it would require multi-year tracking until 
these young students begin their careers. Moreover, it would 
be difficult to determine the role of Ocean FEST in influencing 
their career decisions. As an alternative, Levine et al. (2007) 
developed an assessment framework based on short-
term indicators (e.g., changes in knowledge, attitudes, and 
behaviors) that are positively associated with ocean and earth 
science career choices. A partial list of such career indicators 
that are relevant to family science programs such as Ocean 
FEST is provided in Table 1.

In this paper, we describe the Ocean FEST program and 
present the results of an evaluation we conducted in 
collaboration with professional, external evaluators. We 
present this evaluation as a model for educators to use when 
they are teaching science (or other subjects). It is statistically 
rigorous, yet easy to implement in both classrooms and 
informal science settings. The authors are happy to answer 
any questions from educators regarding the methods (please 
contact fest@soest.hawaii.edu).

How many drops of water fit on a penny?

Students explore the relationship between density and pressure 
using Cartesian divers.
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Activity Name Activity Description1 National Standards & Benchmarks2

Penny Plop How many drops of water fit on a penny? Minimal instructions are 
given, resulting in a wide range of results. Key concepts include 
surface tension and the scientific method. This experiment illustrates 
why scientists conduct replicate trials using a standard protocol.

Math Standard: Number and Operations in 
Base Ten. Benchmark 3.NBT.2 and 4.NBT.4

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 & NS.5-8.1

Cartesian 
Divers

Cartesian divers are pipettes filled with air and colored water. When 
placed in a plastic water bottle, they float. How can you make a 
diver sink? (Hint: squeeze the bottle!) Key concepts include density 
and pressure. This activity is related to scuba diving and careers in 
marine biology (e.g., specimen collection for lab testing).

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 & NS.5-8.1

Science Standard B: Physical Science. 
Benchmarks NS.K-4.2 & NS.5-8.2

Drowning 
Island

Key concepts include global climate change and sea level rise. 
Students creatively make an island with houses, and place it in 
the “ocean” of a model of earth provided. As the “glaciers” (ice 
cubes on land) melt, students observe sea level rising, coastal 
erosion, and the submergence of their island and houses. They 
also view slides of the projected effects of sea level rise on 
Hawaii, and discuss actions that they can personally take to 
mitigate climate change. Relevant careers include ocean  
engineer and coastal geologist.

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 & NS.5-8.1

Science Standard D: Earth and Space 
Science. Benchmark NS.K-4.4

Science Standard E: Science and 
Technology. Benchmark NS.K-4.5

Science Standard F: Science in Personal 
and Social Perspectives. Benchmarks 
NS.K-4.6 and NS.5-8.6

Oil and  
Water Tube 

Through experimentation, students observe that oil floats on water. 
This is related to density and oil spill clean-up. Students then add 
effervescent tablets, whose CO2 bubbles combine with water to 
form carbonic acid, a major cause of ocean acidification. Students 
interpret time-series graphs of Hawaii’s oceans, which show 
concomitant increases in upper ocean CO2 and decreases in surface 
pH over the past 20+ years. Relevant careers, including microbial 
oceanographer, marine biogeochemist, and shipboard technician.

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 & NS.5-8.1

Science Standard B: Physical Science. 
Benchmarks NS.K-4.2 & NS.5-8.2

Science Standard F: Science in Personal 
and Social Perspectives. Benchmarks 
NS.K-4.6 and NS.5-8.6

Coral Sand 
and Vinegar

Students explore the effects of ocean acidification on the marine 
ecosystem by adding vinegar (a mild acid) to carbonate sand. 
They observe the sand bubbling up and deduce it is dissolving. A 
discussion follows on the importance of coral reefs and calcareous 
microbes, and the potential threats they face from a more acidic 
ocean. This activity reinforces the need for continued research by 
marine biologists and oceanographers both globally and locally, as 
well as the importance of doing our part for sustainability.

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 and NS.5-8.1

Science Standard C: Life Science. 
Benchmarks NS.K-4.3 and NS.5-8.3

Science Standard F: Science in Personal 
and Social Perspectives. Benchmarks 
NS.K-4.6 and NS.5-8.6

What Microbe 
Are You?

Throughout the event, students learn about the critical importance 
of microbes in sustaining all other life forms on Earth. In this 
activity, students work in pairs to inventory their personality traits. 
Based on this analysis, each student is matched to the microbe 
that they most closely resemble. This segues into the next activity 
(Make a Microbe). Relevant careers include marine microbiologist, 
microbial oceanographer, as well as other fields of microbiology.

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 and NS.5-8.1

Science Standard C: Life Science. 
Benchmark NS.K-4.3

Make a 
Microbe

After viewing various adaptations that microbes use to protect 
themselves from predators and control their position in the water 
column, students make their own microbes out of craft supplies. 
Their goal is to make a microbe that can protect itself and lives 
in a given position in the water column. As with the previous 
activity, relevant careers include marine microbiologist, microbial 
oceanographer, as well as other fields of microbiology.

Science Standard A: Science as Inquiry. 
Benchmarks NS.K-4.1 and NS.5-8.1

Science Standard B: Physical Science. 
Benchmark NS.K-4.2

Science Standard C: Life Science. 
Benchmarks NS.K-4.3 and NS.5-8.3

Table 2. Summary of OceanFEST Program Activities and relevant careers.
1Ocean FEST Teacher Guide (oceanfest.soest.hawaii.edu); Bruno et al. (2011) 
2Math Standards from the Common Core State Standards Initiative (2010); Science Standards from the National Committee on Science 
Education Standards and Assessment (1996)
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Student demographic data at participating schools are 
presented in Table 3. Due to targeted school selection, most 
of the students are underrepresented minorities, including 
Native Hawaiians, Filipinos, and Pacific Islanders. 

The Ocean FEST program can be easily duplicated or modified 
in any classroom or informal education setting. Although the 
seven program activities build on each other, each activity is 
discrete so the program can be shortened, lengthened, or 
rearranged to meet various time constraints and curricular 
objectives. Detailed information on each activity as well as the 
logistics involved in running an Ocean FEST event is available 
from the Ocean FEST website (http://oceanfest.soest.
hawaii.edu). Educators can apply for a Grant for Education in 
Microbial Science (GEMS) to fund the supplies required for the 
hands-on activities. Applications and additional information 
can be obtained from the GEMS website (http://cmore.soest.
hawaii.edu/education/teachers/gems.htm).

Island Elementary School Hawaiian Filipino Samoan Black Asian Hispanic White Other

Big Island Keaukaha 85% 1% 0% 0% 1% 0% 1% 11%

Holualoa 37% 7% 1% 1% 12% 9% 29% 6%

Kauai Kawaikini 95% 0% 0% 0% 1% 0% 4% 0%

Lanai Lanai 22% 57% 1% 1% 4% 1% 6% 8%

Maui Hana 83% 1% 1% 0% 2% 2% 8% 3%

Kihei 22% 29% 1% 0% 2% 10% 16% 19%

Princess Nahienaena 20% 43% 1% 1% 5% 14% 4% 12%

Pukalani 39% 15% 1% 1% 11% 5% 18% 10%

Wailuku 37% 14% 1% 0% 19% 5% 12% 13%

Molokai Kaunakakai 72% 12% 1% 0% 5% 0% 8% 2%

Oahu Ahuimanu 48% 4% 1% 1% 19% 1% 17% 10%

August Ahrens 5% 78% 5% 1% 3% 0% 1% 8%

Hokulani 11% 5% 0% 0% 47% 0% 7% 31%

Holumua 19% 37% 3% 3% 11% 3% 9% 15%

Kailua 45% 9% 3% 2% 7% 6% 21% 7%

Kaleiopu‘u 14% 51% 4% 2% 10% 2% 6% 10%

Kamaile 60% 7% 8% 2% 2% 2% 3% 15%

Kaneohe 45% 7% 0% 1% 27% 2% 9% 9%

Kapunahala 41% 8% 3% 1% 26% 3% 8% 10%

Laie 30% 1% 27% 0% 3% 2% 19% 19%

Lincoln 37% 8% 1% 3% 28% 3% 6% 16%

Maunawili 56% 4% 2% 1% 6% 2% 13% 16%

Pearl City 27% 25% 5% 8% 10% 4% 10% 12%

Waikele 10% 34% 1% 2% 13% 1% 6% 31%

Waipahu 10% 32% 22% 2% 2% 1% 1% 31%

Table 3. Student Demographics of Ocean FEST Elementary Schools in Hawaii.

Participants design and create their own marine microbes.
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Category Feedback Received

Program 
Content

- Come back with more experiments; talk about fishing and how it affects the environment. Teach us what’s 
happening to the reefs here in the eight major islands. What can we do to help make it better? 

- [Need to] go more in depth about causes of reef dying.
- [Need to] have students understand the impact of human and natural activities that are causing 
environments, in particular, coral reef environments to be altered.

- [Need to] discuss what causes climate change (ex: pollution). 
- [Need to] be more clear; more facts to support your concept. (Is global warming only caused by man? Ice ages?)
- Perhaps discuss the evidence that human involvement is minimal impact on global warming compared to 
natural cycles of the earth.

- [Need to] take out the global warming propaganda and the lies.
- I didn’t like how your findings about how Hawaii and global climate change were categorized as good and 
bad. I would like science to be taught objectively.

- [Need to] consider explaining significance of CO2 in the oil water tube—how it relates to the ocean.
- [Want] more interaction from other scientists. 
- More experiments would have been nice. [Want] information on which classes to take.
- [Want] more examples of marine science careers that apply to skills practiced.

Slides/
Visuals

- Visuals and graphics too difficult. 
- I liked the slides with animation. Perhaps the data slides would be more interesting if they were animated.
- I would like more slides of microbes.
- You might want to include some photos/slides to show what/when/where when providing overview, 
vocabulary, etc. ...northwest Hawaiian islands (map and view of the islands), vocabulary words, photo of 
animal in sound identification (might want a slide of the graph of the animal used as an example to provide 
a relative standard of the sound heard), photos showing prediction of lands familiar to audience being 
underwater due to water rising due to global warming (like Waikiki area, etc.); short video of deep sea 
submersibles and/or divers working doing transect.

Program 
Length and 
Timing

- It would be great to shorten the program or take a short break.
- Program ran too late; kids need to go to bed early. 
- Need to keep at 1.5-2 hours max.
- It was too long; too many parts. More detail on fewer elements would be preferable.
- Wish there was more time for results to “sink in”…rushed from one event to another.
- [Want] more time for questions from the kids.
- [Want] more time to make a microbe.
- [Want] more lead in time.
- [Want] more time to complete experiments.

Logistics - Maybe smaller groups will be better. Cafeteria was too large—maybe smaller room.
- Smaller groups; [want more] scientists’ time with children.
- Seating was a little tight.
- [Want] more displays, books, stuff to read while waiting for program to start.
- [Need to better] organize registration.
- The only hang up was registration; speed up registration.

Grade Levels 
and Difficulty

- Most of the science concepts seemed to be too advanced for a second grader; however, he did enjoy 
most of it even though he didn’t grasp all of it. 

- Simplify scientific terms. 
- [Should] create event for lower and higher grade levels.
- Too wide an age range, attention spans are different, [students have] varying ability to follow directions.

Take-home 
Materials and 
Resources

- Providing a teacher packet and CD are great tools for classroom teachers to follow up or a model for their 
future unit on the oceans.

- [Want] more scientific projects to take home.

Table 4. Sample Formative Feedback used to inform program revision.1

1Feedback presented here includes constructive criticism and suggestions made by adults through a written survey administered during the pilot 
period. Feedback that was entirely positive and lacked suggestions has not been included. Respondents included adult program participants 
(mainly parents), classroom teachers, school administrators, and other educators and volunteers.
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backgrounds are shown working onboard research ships 
(e.g., deploying instrumentation, gathering samples, scuba 
diving) and in the laboratory (e.g., growing bacteria, examining 
samples). We talked enthusiastically about life onboard 
Hawai‘i’s Kilo Moana, including fishing and spotting marine 
mammals. A key take-home message is that scientists are 
“real people,” not just white coats in a lab. Post-doctoral and 
graduate students, who attended about half of the events, 
shared information about their careers, answered questions of 
participants, and served as role models. 

To help students view themselves as “real” scientists, we 
drew parallels between the students’ abilities that enabled 
them to perform the experiments and those of professional 
research scientists: patience to count every water droplet 
during the Penny Plop experiment, good observation skills for 
the Coral Sand and Vinegar activity, curiosity to ask questions, 
and passion to understand and explore their environment. 
Throughout the evening, the presenters praised students for 
their skills and effort. 

PILOT YEAR EVALUATION AND SUBSEQUENT  
PROGRAM CHANGES

During the pilot year (2009-2010), we conducted evaluations 
at 19 formal events. Parents, teachers, and adult volunteers 
evaluated program content, instruction, and logistics through 
a written survey. Based on this formative feedback (Table 
4), existing program activities were revised or removed, new 
activities were added, instructional methodologies were 
reworked, and logistics were improved. In response to the 
numerous negative comments received regarding climate 
change, we reworked the discussion to focus on incontrovertible 
evidence, such as documented increases in atmospheric and 
oceanic carbon dioxide and a corresponding decrease in the 
ocean’s pH. We also present models of sea level rise (IPCC 
2007; Rahmstorf 2007; Rahmstorf et al. 2007).

In addition, students completed electronic surveys immediately 
preceding (pre-survey) and following (post-survey) the 
program to determine any gains that could be exclusively 
attributed to the Ocean FEST event. The survey comprised 
four questions on science content and one on career attitudes. 
Questions were projected visually and read aloud. Students 
responded “yes” or “no” using hand-held clickers. Talking 
was discouraged to encourage each participant to answer 
the questions individually. Detailed pilot year evaluation 
results are presented in Bruno et al. (2011). Briefly, all five 
questions showed positive gains. Each content question gain 
was statistically significant (p<0.05). The gain on the career 
question, however, was not significant (p=0.243). 

During year two, we overhauled the program’s career 
component. First, we incorporated colorful visuals of ocean 
scientists into our presentation. Men and women of diverse 

Students add vinegar (a weak acid) to coral sand to simulate the 
effects of an acidifying ocean.

Students create a coastal development and explore how it could be 
affected by climate change.
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The new nine-item survey was administered to 596 students 
and 567 parents at 13 formal events. A third possible survey 
response (“I don’t know”) was added, which participants 
were instructed to use if they either didn’t understand the 
terminology or were unsure of their response. Responses 
were coded in Microsoft Excel as 2.0 (“Yes”), 1.5 (“I don’t 
know”), and 1.0 (“No”). For each item, pre- and post-survey 
means were separately calculated for students and parents. 
For example, a pre-survey mean of 1.13 would indicate that 
most participants answered “No.” 

For each item, a mean difference (post-survey minus 
pre-survey) was computed. For those items having “Yes” as 
the correct or desired response, a positive mean difference 
indicates a positive gain in knowledge or attitude. For those 
items having “No” as the correct or desired response, a 
negative mean difference indicates a positive gain. A t-test 
was performed to calculate the statistical significance of any 
gains. Results are detailed in Table 5 (students) and Table 6 
(parents) and summarized in this article. 

Results: Career Attitudes

Student and parent evaluations each showed positive gains 
on all five items regarding ocean science career attitudes. The 
first item for both the students and the parents was “I have a 
good idea of what ocean scientists do at work.” This item was 
intended to find out whether the participants had any prior 
knowledge of ocean scientists’ duties and responsibilities. The 
next two items for both the students and parents, “Ocean 
scientists do work that is important for people who live in 
Hawai’i” and “Being an ocean scientist is one of the most 
important jobs for people who live in Hawai’I,”, were intended 
to see what the participants thought about the value of careers 
in ocean science to the community. The following items for 
students only, “I want to become an ocean scientist” and “I 
can become an ocean scientist,” were intended to find out, 
respectively, whether the students had the desire and self-
confidence to pursue an ocean science career. The parent 
versions of these items, “I would be pleased if my child 
became an ocean scientist” and “My child has the abilities 
needed to become an ocean scientist” were asked to learn 
whether parents would support their child’s decision if s/he 
decided to become an ocean scientist. All five items have 
“yes” as a desired response.

Students’ pre-survey mean scores for each career item 
ranged from 1.50 to 1.88. The corresponding post-survey 
scores ranged from 1.60 to 1.95, resulting in mean pre-post 
differences of 0.07 to 0.26. Since all five items had “yes” as 
the desired response, these positive pre-post differences 
signify positive gains in career attitudes. Each of these student 
gains was statistically significant (p<0.05). Parents’ pre- and 
post-survey mean scores on the career items ranged from 
1.64 to 1.94 and from 1.82 to 1.96 respectively, with pre-post 
differences ranging from 0.02 to 0.32. All but one (“Ocean 
scientists do work that is important for people who live in 

YEAR TWO EVALUATION 

Instruments and Methods

As the program evolved, the evaluation instruments evolved 
accordingly. During our second year of programming 
(2010–2011), we discontinued the adult written survey and 
created a single combined content and attitude survey for all 
participants. The new electronic survey includes five items 
on career attitudes and four on science content. Students 
and parents were given slightly different versions of two 
items. Each career attitude survey item is aligned with an 
indicator that is positively associated with science career 
choices (Table 1 and Figure 1a). Comparing pre- versus 
post-survey responses to the attitude items allowed us to 
assess the program’s effectiveness in inspiring students to 
appreciate and consider pursuing ocean science careers. 
A separate flowchart (Figure 1b) on the science content 
items was designed to assess the other key program goal: 
educating participants about ocean science issues that are 
relevant to their communities.

Figure 1a. Flow chart of attitude questions.

Figure 1b. Flow chart of content questions and goals.
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Results: Science Content Knowledge

As was the case with the career items, both student and parent 
evaluation data showed positive mean gains on all four items 
on science content knowledge. All gains were statistically 
significant. Two of these items (“I can do something every 
day to help fight global climate change” and “Our oceans are 
becoming more acidic”) have “yes” as the correct response, 
so positive mean pre- vs. post-survey differences indicate 
knowledge gains. For both of these items, the student data 
show positive mean differences (0.11 and 0.18, respectively). 
Parent survey data also show positive mean differences (0.06 
and 0.24, respectively), also indicating knowledge gain. 

The other two items (“Most microbes are bad for people” and 
“Overall, sea level is getting lower”) have “no” as the correct 
response so negative mean pre- vs. post-survey differences 
indicate knowledge gains. For both of these items, student 

Hawai’i”) of these parent gains was statistically significant, 
which is most likely due to a ceiling effect, as 94% of the 
respondents gave the desired response before the event, 
leaving little room for positive change.

The largest gain for both students (0.26) and parents (0.32) 
regarding career attitudes occurred on the first item: “I have 
a good idea of what ocean scientists do at work.” We found 
that, while many participants heard of oceanographers, marine 
biologists, or marine geologists, they didn’t really understand 
what these jobs entailed or how they were relevant to key 
environmental issues facing Hawai’i. The high levels of 
understanding reported on the post-test strongly indicate 
that the Ocean FEST program made an immediate, positive 
impact on participants’ career awareness. Career awareness at 
the elementary school level has been shown to be essential 
in stimulating student interest in exploring science careers  
(Fields 1998; Joyce and Farenga 1999; Peyrot; Ziolo-Royer 2006).

Question Correct or 
Desired 
Response1

Value of 
Correct or 
Desired 
Response2

Pre- 
Survey 
Mean3 
(stdev)

Post-
Survey 
Mean3 
(stdev)

t-Test 
Statistic

p-Value4 Mean 
Difference5

Valid 
N6

Career Attitudes

I have a good idea of what ocean scientists  
do at work.

Yes 2.00 1.65 
(0.36)

1.90 
(0.27)

11.30 0.000 0.26 324

Ocean scientists do work that is important for 
people who live in Hawai‘i.

Yes 2.00 1.88 
(0.28)

1.95 
(0.18)

2.47 0.015 0.07 108

Being an ocean scientist is one of the most 
important jobs for people who live in Hawai‘i.

Yes 2.00 1.65 
(0.43)

1.80 
(0.34)

5.91 0.000 0.15 317

I want to become an ocean scientist. Yes 2.00 1.50 
(0.43)

1.60 
(0.44)

4.17 0.000 0.10 317

I can become an ocean scientist. Yes 2.00 1.83 
(0.28)

1.94 
(0.22)

2.74 0.011 0.12 26

Science Content

I can do something every day to help fight global 
climate change.

Yes 2.00 1.78 
(0.33)

1.89 
(0.27)

5.35 0.000 0.11 316

Most microbes are bad for people. No 1.00 1.51 
(0.28)

1.26 
(0.41)

9.30 0.000 -0.257 322

Overall, sea level is getting lower. No 1.00 1.37 
(0.41)

1.18 
(0.36)

2.60 0.012 -0.207 51

Our oceans are becoming more acidic. Yes 2.00 1.67 
(0.30)

1.85 
(0.31)

7.49 0.000 0.18 301

Table 5. Student Survey Results.
1There are three choices of answers: Yes, No, or I Don’t Know. For question 1, the I Don’t Know option was eliminated to avoid  
confusion with a No response. 

2Answers are coded with the following numerical values: Yes=2.00, Maybe=1.50, No=1.00.
3Pre- and post-survey means include only students that answered both pre- and post-survey questions: students that answered  
only a pre- or only a post-survey question were excluded.

4All p-values are <0.05, indicating statistical significance at a = 0.05 (95% confidence level).
5Difference between pre- and post-survey means (post-survey mean minus pre-survey mean).
6Some survey items were refined during year 2, therefore, valid N varies considerably. 
7Negative mean differences for these two questions each indicate a positive gain in content knowledge, as the correct answers  
to these questions are No.
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DISCUSSION

Since its inception, Ocean FEST has effectively taught ocean-
relevant science content to families. Promoting positive 
attitudes toward ocean science careers has been more 
challenging, possibly due to the perception that ocean and 
earth scientists have lower prestige than other scientists 
(Hoisch and Bowie 2010). During our pilot year, pre- vs. post- 
survey gains on career attitudes were found to be statistically 
insignificant. In response, we redesigned and expanded the 
career-oriented programming, including: (1) providing detailed 
information about the variety of ocean science careers and 
the diversity of ocean scientists; (2) portraying these careers 
in fun and exciting ways, and emphasizing their value; and 
(3) explicitly linking the students’ abilities that enabled them 
to perform the Ocean FEST experiments with those of 
professional research scientists. 

data show negative mean differences (-0.25 and -0.20, 
respectively). Parent survey data also showed negative mean 
differences (-0.24 and -0.19, respectively). Since the correct 
response to both of these items were “no,” these negative 
mean differences for student and parent survey data again 
indicate knowledge gain.

The largest gain for both students (-0.25) and parents (0.24), 
regarding content knowledge occurred on the reverse-worded 
item: “Most microbes are bad for people.” On the pre-test, 
many parents—and even more students—responded “yes.” 
Three of the program activities designed to directly tackle 
this common misconception, communicate the diversity and 
essential functions of marine microbes, and the fact that no 
life can live without microbes (Hunter-Cevera et al. 2005; 
C-MORE 2008). The high levels of understanding reported on 
the post-test strongly indicate that the Ocean FEST program 
accomplished this objective.

Question (same as student question  
unless italicized)

Correct or 
Desired 
Response1

Value of 
Correct or 
Desired 
Response2

Pre- 
Survey 
Mean3 
(stdev)

Post-
Survey 
Mean3 
(stdev)

t-Test 
Statistic

p-Value4 Mean 
Difference5

Valid 
N6

Career Attitudes

I have a good idea of what ocean scientists  
do at work.

Yes 2.00 1.64 
(0.41)

1.96 
(0.18)

12.61 0.000 0.32 295

Ocean scientists do work that is important for 
people who live in Hawai‘i.

Yes 2.00 1.94 
(0.22)

1.96 
(0.18)

0.96 0.3387 0.02 111

Being an ocean scientist is one of the most 
important jobs for people who live in Hawai‘i.

Yes 2.00 1.64 
(0.43)

1.82 
(0.35)

7.18 0.000 0.18 268

I would be pleased if my child became an  
ocean scientist.

Yes 2.00 1.79 
(0.37)

1.88 
(0.29)

2.01 0.049 0.09 57

My child has the abilities needed to become an 
ocean scientist.

Yes 2.00 1.81 
(0.32)

1.87 
(0.29)

3.28 0.001 0.06 264

Science Content

I can do something every day to help fight global 
climate change.

Yes 2.00 1.90 
(0.25)

1.96 
(0.18)

4.69 0.000 0.06 279

Most microbes are bad for people. No 1.00 1.34 
(0.31)

1.09 
(0.27)

11.24 0.000 -0.248 293

Overall, sea level is getting lower. No 1.00 1.36 
(0.42)

1.17 
(0.38)

2.77 0.007 -0.198 59

Our oceans are becoming more acidic. Yes 2.00 1.70 
(0.30)

1.94 
(0.21)

11.89 0.000 0.24 289

Table 6. Parent Survey Results.
1All questions except the first offer three choices of answers: Yes, No or I Don’t Know. For question 1, the I Don’t Know option was eliminated to 
avoid confusion with a No response. 
2Answers are coded with the following numerical values: Yes=2.00, Maybe=1.50, No=1.00.
3Pre- and post- survey means include only parents that answered both pre- and post- survey questions: parents that answered only a pre- or only 
a post- survey question were excluded.
4All but one p-value <0.05, indicating statistical significance at a = 0.05 (95% confidence level). The one insignificant result (7) is likely due to a 
ceiling effect: 94% of respondents gave the desired response before the event, leaving little room for positive change.
5Difference between pre- and post- survey means (post-survey mean minus pre-survey mean).
6Some survey items were refined during year 2, therefore valid N varies considerably.
8These negative mean differences each show a positive gain in content knowledge, as the correct answers to these questions are No.
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We expanded the career component of the evaluation 
accordingly, from one to five items. During year two, all five 
items for students and parents showed positive gains. All 
student gains and all but one parent gain were found to be 
statistically significant. We interpret these results as follows. 
By linking the students’ abilities with scientists’ job skills, both 
student self-efficacy and parental belief in their children’s 
abilities increased. Through sharing about ocean science 
careers and their value to the community, student interest 
in—and parental support for—ocean science careers also 
increased. These data support the Levine et al. (2007) model 
that increased career awareness, self-efficacy, and parental 
belief and support all positively correlate with increased 
interest in ocean science and ocean science careers. The 
Ocean FEST program successfully exposed students to—
and excited students about—careers in the ocean and earth 
sciences. Students and parents learned about the work that 
ocean scientists do and the relevance of their work to the 
local community. 

CONCLUSIONS AND FUTURE WORK

Ocean FEST has been shown to be effective in teaching 
ocean science content and promoting positive career attitudes 
among elementary school students and their families. This 
program enables students and their families to recognize that 
ocean science is not scary or difficult, but fun and exciting, 
and something everyone can participate in. We encourage 
teachers nationwide to use the Ocean FEST program of easy-
to-implement activities, with any appropriate modifications 
for their local community. Detailed information on program 
activities and logistics for running an Ocean FEST event 
is available at http://oceanfest.soest.hawaii.edu. We also 
encourage teachers to conduct their own program evaluation to 
determine if the program is effective with their target audience. 

We recognize that maintaining positive attitudes toward science  
is a challenging task (Kitts 2009). The transition to middle school 
has been found to be particularly problematic and associated 
with a sharp decrease in student’s interest in science (Sorge 
2007). We are currently developing a middle school version of 
Ocean FEST with an enhanced technology component, which 
we plan to pilot in the upcoming academic year.
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