
Inquiry and Engineering Design Tasks 

In collaboration with participating high school science teachers (n = 4), we will in phase 1 identify a series of 

scientific inquiry tasks and a series of engineering design tasks from tasks available on the Internet or in major 

textbooks. Tasks will be modified if necessary, to align with Massachusetts’ high school science curriculum and to 

reflect a common format: Question/problem given; open (student-designed) procedure and solution; selection of 

materials given; and if necessary prompts for different steps given (e.g., for note taking/drawings of experimental 

design or engineering design, for argument development). Table 1 shows brief sketches of possible inquiry and 

engineering design tasks. Additionally, we will work with and prepare teachers on how best to implement these 

tasks based on cooperative learning, inquiry and engineering design principles, and to ensure similar conditions to 

allow comparison across classes. 

 

Table 1: Example of an inquiry and engineering design task for groups of 4 students 

Inquiry task Engineering design task 

For your next party you are planning to make Rainbow Soda 

cocktails from a variety of soda “pops” and some energy drinks. But 

how can you layer 6 different kinds of soda pops and energy drink 

so that the different sodas will not mix? Does the type of glass 

influence the layering? 

In your group, discuss possible procedures to answer the questions 

using your knowledge of the principles of liquids that we learned in 

class last week. Identify strengths and weaknesses of the different 

procedures that you discuss and follow procedures that are likely to 

help you understand the phenomenon of layering liquids, collecting 

data to support your argument. Use the materials provided. Be 

prepared to defend your procedures and show your results to your 

peers in class. 

Your local university’s Engineers Without Borders program has 

asked you to help on a sanitation project in Rwanda, Africa. The 

project aims to improve the health of children as young as 4, and as 

old as 20 who live in an orphanage in the community of Mugonero. 

According to the World Health Organization, about 38 percent of 

the world lacks access to improved sanitation, which makes it 

unlikely that people wash their hands after bathroom use or before 

meals. Research has shown that washing hands with soap and water 

has been shown to reduce the risk of diarrheal disease by almost 

half. Thus, many people in underdeveloped countries suffer from 

diseases that could be prevented if they had a way to wash their 

hands regularly. 

To solve this problem, we ask you to design a prototype of a hand 

washing station that enables hand washing without plumbing and 

with a fraction of the water used by a conventional/modern faucet 

with plumbing. In your group, discuss possible designs; select the 

best solution based on the given criteria, test and if necessary revise 

your prototype. Use the materials provided. Be prepared to defend 

your prototype to your peers in class. 

Adopted from: Minnesota Science Teachers Education Project, 2012. 

Retrieved July 12, 2012 from 
http://serc.carleton.edu/sp/mnstep/activities/20127.html 

Adopted from: American Society for Engineering Education, 2012. Retrieved 

June 29, 2012 from teachers.egfi-k12.org/tippy-tap-hand-washer/ 

 


