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Effective teaching results in students who are motivated to explore, confident in their abilities, and proficient in science.

POPS1 Approach
   MOTIVATION:  Helping Others2 
   CONFIDENCE: Hands-on Activities3

   PROFICIENCY: Content aligned  with NYS Standards4
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• Meeting the needs of participating teachers.
Response: Making the pilot study curriculum easy to implement and aligned to the NYS Science 
Standards.  Involved teacher partners in designing the curriculum and generating the content 
assessment. 

• Having teachers use components of the curriculum in the pilot study.
Response: emphasized the essential components of the curriculum, made the curriculum 
appealing to teachers, and included enhancement materials for further inquiry.

• Mechanical breakage due to heavy use. 
Response: Redesigned problem components to be robust. 

POPS Pilot Study Evaluation
• Pre- and post-testing of content knowledge with questions based on past NYS Intermediate Level Science Exams.
• Pre- and post-surveys of student attitudes about science.

IV. PROJECT CHALLENGES

Lesson Title Objective Summaries Hands On Learning Activities POPS! Video

1 Introduction and pre-assessment.

2 PE vs. KE investigate the difference 
between PE and KE

assemble a K’NEX rubber band car and test the 
relationship between PE and KE. 
measure the time for the car to travel a 2-m path for 
various numbers of windings of the rubber band.

KE vs. PE
use in designing safety systems in 
automobiles, such as air bags.

3 Electricity
study electricity, open 
and closed circuits, and 
Faraday’s law

use an energy ball and snap circuits to observe the 
results of open vs closed circuits.
assemble and test electrical circuits.
produce electrical currents by a magnet moving 
through a coil. 

Electricity
use of electrical devices in the 
medical fields to diagnose and treat 
illnesses.

4 Generating 
Electricity

investigage how a 
generator converts KE 
into electrical energy

assemble and test a simple generator using CDs, 
magnet wire, magnets, a LED, and a LEGO gear box.
record maximum voltage when mass dropped from 
different heights.

Generators in Bangladesh
description of living where diesel-
powered generators in apartment 
buildings supplement the grid.

5

The Sun: 
the major 
source of 
energy for 
the Earth

investigate how the Sun 
provides the energy we 
use

sequence cards depicting the 
transformation of solar 
energy into coal, oil, wind, 
and water energy.

Electrical Power for Burma and 
Thailand  
local science teacher designs 
and builds solar-powered water 
purification systems for refugee 
camps. 

6 Transfer of 
Energy

study other forms of 
energy and how energy is 
transferred

construct a wind-powered turbine to use with the 
POPS generator, and observe a water powered 
turbine

Transfer of Energy
summary of examples

7 Assessment and evaluation

Implemented POPS curriculum in eleven classrooms, grades 5, 6, and 8, across four schools (216 POPS students).  
Comparison data from students in nine classrooms in grades 5, 6, and 7 across two schools (198 comparison students). 

Sample: 53% male, 47% female.  50% from one school (grade 6), 50% from across 4 schools. 
     86% white, 5% biracial American Indian and White, 3% African American, 2% Asian American, 4% other. 

Gains of POPS and comparison students on the content measure and three attitude constructs 
(societal benefits, self-efficacy, and science as an interesting field) were compared using independent-
samples t-tests.  Student gains within each condition were examined using paired-samples t-tests. 

CONTENT GAINS: POPS students showed significant gains while comparison students did 
not. 

      
SCIENCE ATTITUDES:  POPS students showed higher gains (or smaller loss) on all attitude 

constructs.
               Significant positive gain for the societal benefits of science construct. 
               Same patterns of findings and significance for girls and boys.

TEACHER NETWORK: Strong teacher network developed through a series of teacher workshops.
               Sharing of best practices among teachers.
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