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Science Made Sensible:
University of Miami graduate students with expertise in mathematical biology, 

terrestrial ecology, marine biology, and marine chemistry serve as resident 

scientists  with their partners, middle school science teachers in the Miami-

Dade Public School System.  Teams teach at five urban middle schools with 

the aim of improving studentôs scientific understanding as well as improving 

student performance on the Florida Comprehensive Assessment Test 

(FCAT).

Goals of ñHere Comes the Sunò:
Advance the scientific curiosity and learning of the middle school students

Enhance the professional development of the middle school teachers

Improve communication and teaching skills of the graduate students

Integrate biology, mathematics, and physics in hands-on activities

Engage students to become part of a larger community of scientists; learning 

scientific skills, as well as responsibility, cooperation, and collaboration. 

Collaborative Activities:

The project was designed to examine the possibilities for harvesting solar 

energy both by biological systems and solar panels.

Each partner school is equipped with a solar panel, multi-meter, motor, 

thermistor, and Calathea and Erythrina plants.   

Design hypotheses with predictions about solar energy 

in Miami and the light collection of the plants.
Possible questions to be answered:

1. Are there differences among schools in the amount of solar 

energy?

2. Do the plants choose the ñbestò leaf angle for capturing 

solar energy?

3. How do the leaf movements change seasonally?

4. Is there a difference in solar energy, and hence leaf movement 

between schools?

5. Can movement be related to heat or light load? 

6. Do wet and dry (watered and non-watered) plants have the  

same leaf movements?

7. Do plants at different sites on the same campus have the same 

leaf angle?

Methods

Students use solar panel, meters, thermistors, and protractor to 

measure:

Voltage

Current

Angle of maximum solar energy capture by the panel

Students measure the angles of the plant leaves with a protractor 

and compare  them to the angle of maximum light capture by the 

panel.

Power computed from voltage and current data

Temperature

Observations of temperature and 

precipitation in the area are taken 

and compared to leaf angling activities.

Students enter data and observations from their

school into spreadsheets on a shared 

website.

The shared data are compared and analyzed by

the students with the guidance of the 

fellows and teachers.

Power usage at each school will be compared with power output of the 

panel.

The conclusions will be shared by all participants upon completion of the 

study.

Students will determine the plausibility of using solar panels to 

offset power costs to their school, and others in Miami-Dade 

County
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Enrollment* 983 835 1010 933 1176

Ethnicity (Black/ 

Hispanic)*

73% / 26% 95% / 5% 83% / 13% 82% / 14% 14% / 64%

Free-reduced 

lunch*

89% 87% 81% 76% 47%

2007 8th grade FCAT scores**

Reading 80% 74% 72% 58% 34%

Mathematics 70% 64% 59% 46% 20%

Science 84% 84% 79% 78% 45%

*School demographic information from 2005-6 

**Table shows % of students scoring less than 3 on the 2007 FCAT 

Disciplines Addressed
Physics

Light 

Electricity

Circuits

Energy

Biology

Influences of climate on biological systems

Biological behaviors/ adaptations

Seasonal effects of climate on biology/behavior

Technology and Conservation

Investigation of Alternative Energy Sources

Methods of Scientific Investigation

Use of the scientific method

Use of scientific equipment

Accuracy and precision in data collection 

Proper reporting among investigators

Collaboration among scientists

Data analyses

Drawing valid conclusions from data analyses

Challenges of the collaboration
There are many challenges involved with coordinating a collaborative project at five 

schools across an urban area involving ten fellows, ten teachers, and twenty classes 

of middle schoolers. They include:

Security ïThere are few places (if any) where the solar panel set-ups can be 

left without fear of theft or damage.

Solution: When panels are not being used to record data, they are stored 

in secure locations within the classrooms

Timing of measurementsïThe teaching schedules of the fellows vary both 

by school and individual, so the exact timing of 

measurements differs between the fellows.

Solution: Designated measurement time windows have been identified 

during which all fellows will be with their respective classes on 

days they teach

DistanceïPartner schools are spread over a wide area (22 miles between 

South Miami Middle and North Dade).

Face-to-Face meetings between student participants are hindered by    

large separations coupled with limited transportation and time.

Solution: An interactive website has been established through 

which students can enter their data and view data from 

the other partner school
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