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• By 2029 there is a projected deficit of ~135,000 

Earth scientists (Gonzalez & Keane, 2020).

• Over 80% of geoscience degrees earned are by 

people who self-identify as non-Hispanic, White  

(NSF, 2017). 

• Only 1/3 of all people employed in geoscience are 

female (Gonzalez & Keane, 2020). 

• Only about 7% of high school students take an 

Earth Science course in high school (Lewis, 2010). 
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The Program

• Increase interest in geoscience careers

• Specifically increase diversity in geosciences

• Increase positive attitudes and understanding of earth 

science and its value to society. 

Three sessions were developed that combined:

• Place-based activities focused on lead in the 

environment.

• Hands-on problem-centered instruction, and 

• Collaborative learning strategies.

Focused on 8th grade science (best match to State 

Standards and formative age for career choices) and 

historically under-represented populations.

Program was made available to any 6th-12th grade 

science teacher in Toledo, OH area through fliers, e-

blasts, and website.

Session 1:

 Earth Science & Scientists – What & Who٭ 

Lead in the Environment & Health Hazards٭ 

 Collecting Samples of Soils Around Your House٭ 

Session 2:

Reclamation Plan for Lead Contaminated Abandon Lot٭ 

Analyzing Lead in Soil from Around Your House٭ 

Session 3:

Review Abandon Lot Reclamation Project٭ 

Review Lead in Soil Around Your House Results٭ 

Conduct Inspection for Lead Hazards Inside Your House٭ 

•Likert Pre- and Post Surveys

•Scale (4 options, no neutral)

•No, not at all (1)

•No, not really (2)

•Yes, kind of (3)

•Yes, for sure (4)

Spring 2023

•15 teachers at 8 schools

•>650 students

•439 completed surveys

•37% minority, 50% female 

Fall 2023

•19 teachers at 9 schools

•>800 students

•597 completed surveys

•49% minority, 53% female 

Spring 2023

Survey questions were grouped into three scales. Paired 

t-tests were run for each group. There was a statistically 

significant gain for each scale.

Noting the small effect on career interests, we recognized 

that we first needed to increase their knowledge and 

attitudes toward geosciences before can expect to see an 

increase in career interest.

Perception 
of Science

Self-
Efficacy

Career 
Interest

Anxiety Toward 
Science

Place Based 
Education

Mean Pre 2.7161 2.5790 2.3808 2.7292 3.0972

Mean 
Post

2.9891 3.0169 2.7175 2.9810 3.3744

p-value <0.001 <0.001 <0.001 <0.001 <0.001

Effect Size .607 0.909 0.576 0.453 0.443

Paired t-tests on overall survey responses show a positive 

impact on all five scales (p<0.05) and all were determined 

to have educationally meaningful impacts (effect size 

>0.25) based on What Works Clearinghouse criteria. 

Fall 2023

Survey questions were revised along with instruction and 

scaled into five different groups. The results for all surveys 

are tabulated below. 

Results

The Activities

•19 Questions Grouped by

•Perception of Science

•Self-efficacy

•Career Interest

•Anxiety

•Place-based Education

Data and Demographics

No statistically 

significant 

difference was 

found for gains 

by race or gender.

An ANOVA test of the results based on reported ethnicity 

showed no significant difference for minority (non-white) 

and white only students. 

Both groups had significant gains in all five scales.

Results – Fall 2023 by Ethnicity

Results – Fall 2023 by Gender

Females showed greater gains in all five survey scales with 

statistically significantly greater gains over males in Self 

Efficacy and Anxiety Towards Science. 

Summary and Recommendations

• Self-reported surveys – multiple answers, circle entire column, incomplete.

• High absenteeism and frequent weather-related closures or delayed start.

• Competing for class time needed to cover State standardized exam content. 

• Engaged over 1400 students and results show statistically significant 

improvements in their perception of science, self-efficacy, career interests, 

attitude toward science, and value of place-based education through a single 3-

session outreach program.

• Study focused on 8th graders (50%) who showed significant gains in all five 

scales, but had lowest values for perception of science, self-efficacy, and career 

interests. They should be focus of future outreach.

• Greatest gains were in attitude towards science and self-efficacy – critical for 

developing career interest and perception of science by the general population.

• Addressed an important socioeconomically related health issue and showed 

significant increase in career interest in historically under-represented women 

and minority students and informed parents of potential lead hazards at homes. 

• Survey of teachers after the sessions indicated long-term improvement in 

student’s attitudes of science, team problem solving, and critical thinking skills. 

All requested a continuation of this program. Sustainability is our next challenge!

Knowledge & Interest: t(439) = 19.9, p < .001, effect 

size = .95 

Attitudes: t(439) = 9.30, p < .001, effect size = .44

Career Interest: t(439) = 2.94, p = .003, effect size = .14
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