
Green Building Project 

 Presented by Dennis Pevey - Teacher at eSTEM Middle School in Little Rock Arkansas 

Background Information:  As urban areas develop, changes occur in their landscape. Buildings, 
and roads replace open land and vegetation. Surfaces that were once permeable and moist 
become impermeable and dry. These changes cause urban regions to become warmer than 
their rural surroundings, forming an "island" of higher temperatures in the landscape.  

On a hot, sunny summer day, the sun can heat dry, exposed urban surfaces, such as roofs and 
pavement, to temperatures 50–90°F (27–50°C) hotter than the air, while shaded or moist 
surfaces—often in more rural surroundings—remain close to air temperatures. Surface urban 
heat islands are typically present day and night, but tend to be strongest during the day when 
the sun is shining 

One of the ways to reduce this urban heat spike is to build “green corridors” and “green walls” - 

to plant gardens on the ground and on roof tops.  To reveal the effectiveness of vegetation on 

reducing the urban heat island effect, look at temperature gradient maps of London 2003 

before green corridors were planted and London 2014 after green corridors were installed. 

(Maps are available through nasa.gov).  Within the United States there is the “Greening 

America’s Capitols Campaign” which promotes building green corridors  and water filtration 

projects.  

Vocabulary:  Albedo, Specific heat, Isotherm maps, heat island, thermal insulation, convection,  

Challenge:  To build a models that demonstrate how green roofs reduce the “urban heat island 

effect”. 

Constraints:  Must stay within project budget (Students are  given “money” and a budget.-

Materials (nearly all recycled ) were  given prices.  

Each student has to write a proposal outlining the building that they wished to make – included 

in the blue print are drawings and a list of materials.   

Students are put in teams for the actual building.  The team could select the best proposal from 

its members and building proposals or they could combine features of the different proposals 

and come up with a hybrid design.  

Using materials such as recycled cardboard, paper roll tubes, old cardstock etc., students build 

the frames of two identical buildings.  Then layers of plaster gauze are applied to form  the 

exterior walls of their buildings.  The roof of one building was planted to grass seed.  The other 

building has a traditional roof.  



Thermometers are hung inside the buildings.  All the model buildings are placed under a bank 

of heat lamps for 1 week.  (Lamps are on a timer and are turned off at night.) Temperatures 

within the buildings are monitored.   

At the end of the week, temperatures within the buildings with the green roofs were found to 

be lower than those in the control buildings.  

 

Other aspects of this project: 

The instructor used this instructional approach: 

Phase 1 – Identify the Problem (Heat Islands) 

  Problem can be societal or fictionalized but students “buy-in”  better if they are  
  building for a purpose 

Phase 2- Research 

  In addition to student research, there was “flipped” instruction.  Students would 
work at their own pace to get through “instructional videos”.  Written assessment at end of the 
“Instructional”  phase.  If student did not demonstrate proficiency- they must go back and re-
do. 

Phase 3- Drafting 

Phase 4 Engineering  

Phase 5 Revising 

Phase 6  Field testing 

 

The instructor found these advantages to using recycled materials versus purchasing new 

materials :   1) greater flexibility  2) promotes student creativity  3) unlocks the potential of 

everyday  objects  4) Reinforces the value of recycling.   

Recommended book:   Invent to Learn 

 

 

 


