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Six Weeks Period: 4th  Grade Level & Course: Scientific Research and Design 

Timeline:  Days 30  Unit Title: Research to “Build a Better Mousetrap, Car” Lesson # 01 

Stated Objectives: 
TEK # and SE 

SRD.6 The student develops and impements investigative designs. 

.6A interact and collaborate with scientific researchers and/or other members of the 
scientific community to complete a research project (internet contact) 

.6B identify and manipulate relevant variables within research situations 

.6C use a control in an experimental process 

.6D design procedures to test hypothesis 

SRD.8. The student knows how to synthesize valid conclusions from qualitative and 
quantitative data; the student is expected to: 

.8A synthesize conclusions supported by research data 

.8B consider and communicate alternative explanations for observtions and results 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

● Students will identify key ideas in engineering and technology related to systems, models 
and modeling, resources, requirements, trade offs, optimization, processes, controls and 
feedback. 

● Students will work through the engineering design process and understand that it is 
creative, systematic, and an iterative process for meeting human needs and wants. 

● Students will demonstrate the value of documentation for the engineering design 
process. 

● Students will demonstrate understanding of functionality, quality, ergonomics, 
anthropometry and aesthetics in their design. 

● Orthographic drawing techniques and scaling. 

Misconceptions ● That research is over rated. 
● That documentation is not necessary for small projects. Information stored mentally is 

sufficient to demonstrate improvement. 
● That meeting one requirement at the sacrifice of others is acceptable. 
● That failure is bad. 

Key Vocabulary   

Orthographic drawing informed design Variables 

Rendering Mathematical model Innovation 

Aesthetics Probability Invention 

Anthropometry Prototype Designing 



Brainstorming Quality Investigating 

Constraints Risk/benefit trade-off Scientific Inquiry 

Design Brief Scale model Natural World 

Ergonomics Specifications Human-made world 

Functionality Values Technology 

 
 

Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, Notes 

Day 1 and 2 
10 and 11 Jan 

Topic: What is a Mousetrap Car? 
Objective: Students will follow the Kelvin directions 
and build a kit Mousetrap car.  
TEK: SRD.6C 
Engage:  

● Students will be provide a set of directions and raw 
material access. 

● In teams of two, students will review directions, 
gather materials, and construct their mousetrap 
car.  

● Students will be provided a composition book for 
their team to use as a log/notebook for the 
duration of this project. Students will reflect in the 
notebook and respond about directions, material 
and material quality, basic construction, and ease of 
use and success of mousetrap car. 

Closing: Notebook response 
 

Instructional Notes: 
DO NOT HELP THEM 
 
Resources: 
Kelvin Mousetrap car 
directions 
 
 
Materials: 
Kelvin Mousetrap car 
bulk parts 
 
Assess: 
Mousetrap car build 
Notebook response 
 

Day 3 
12 Jan 

Topic: Identifying key ideas in engineering and 
technology. 
Objective: Students will differentiate key ideas in 
engineering and technology to help them begin the 
task of building a better mousetrap car. 
TEK: SRD.6A, .6B, .6C, .6D 
Engage:  

● Students will quickly use previous knowledge of 
simple machines and motion and kinetic and 
potential energy to describe how a mousetrap car 
works. 

● Students will then be introduced to the mousetrap 
car as a model of a system. Brief class discussion of 
what they believe that means. 

Explain: 

Instructional Notes: 
Provide direct instruction 
and a list of concepts to 
cover for the introductory 
activity. Then direct 
students to read and 
respond independently. 
 
Resources: 
Engineering and 
Technology Textbook 
 
 
Materials: 
Project Notebook and copy 
paper 
 



● Students will read over in their teams of two pages 
16-20 of the Engineering and Technology textbook.  

● Students will respond and answer questions on 
page 20 in their notebook. Students should 
complete the Quick Activity on a separate sheet of 
copy paper and create an envelope or attaching 
mechanism to maintain it in the notebook. 

Closing: Students predict what this research has to do 
with their mousetrap cars. 

Assess: Questions from 
textbook and Quick 
Activity both in Notebook 

Day 4 
16 Jan  

Topic: Begin the innovation and design challenge to 
build a better mousetrap car. 
Objective: Students will receive the Innovation and 
Brainstorming guidelines for the design activity. 
TEK: SRD.6A, .6B, .6C, .6D 
Engage:  

● Student teams will receive and review under direct 
instruction the Innovation and Brainstorming 
sections of the Design Activity.  

● As a class work through the Innovation page 
together and clearly identify design challenge and 
choice for speed or distance, focus on constraints 
(including budget, materials, no motor allowed, 
application of simple machines only, overall size 
and ease and safety of use) 

● Allow students remainder of class period to 
brainstorm. Direct teams to have each student 
create 3-4 ideas independently on copy paper then 
come together the last 15 minutes of class to 
narrow design solution to three to put into 
notebook. 

● Enter three ideas minimum into notebook with 
brief description, objective and how it will be met 
along with a drawing. 

Closing: Students reflect on the 2-3 design choices they 
did not select and briefly draw and explain why.  

Instructional Notes: 
Post the guidelines on the 
overhead. Student groups 
will need to record the 
outline and questions and 
then answer independently. 
 
Resources: 
TE and project workbook 
for Engineering and 
Technology textbook 
 
 
Materials: 
Mousetrap cars, Project 
Notebook, Computers for 
research 
 
Assess: Innovation and 
Brainstorming entries 
from Design Challenge in 
Notebook 

Day 5 and 6 and 7 
17, 18, 19 Jan 

Topic: Knowledge and skill builder days. 
Objective: Students will play with mousetrap car, 
collect control data on distance and speed and use and 
reliability and simple machines and research how it 
works and how other variations of it work online. 
TEK: SRD.6A, .6B, .6C, .6D 
Engage:  

● Student groups will use these two days to build 
familiarity with mousetrap cars and their use and 
capabilities to fully understand the system and 
requirements to meet challenges. 

Instructional Notes: 
Provide students wil 
Knowledge and Skill builder 
outline and testing 
requirements for mousetrap 
car. Monitor student 
progress but do not give 
answers or explain testing 
procedures beyond initial 
presentation. Evaluate 
student group progress and 
testing procedures. 
 
Resources: 



● Students will complete a series of tests to calculate 
spring constant, torque or power stroke for lever, 
wheel to axle ratio, average speed, average 
distance. They will document all collected data in 
project notebook as the “control” car. 

● Student groups will research other mousetrap cars 
and document what alterations have been used by 
others to create a car that will travel faster or 
further that the standard/control model. 

Closing: Student groups will spend last 10 minutes of each 
class period over these three days comparing their data to 
that of at least two other groups to minimize data 
anomalies related to poorly functioning mousetrap car. 

Paperwork and testing 
guidelines 
 
 
Materials: 
measurement tools, 
stopwatch, computers, 
protractor, worked 
examples for torque, force. 
 
 
Assess: Score student 
work, participation, and 
documentation for each 
of the three days. 33 
points available each day. 
Sum daily scores. 

Day 8 
22 Jan 

Topic: Informed design. 
Objective: Students will use their brainstorming ideas, 
familiarity with the control mousetrap car, and research 
to move through a selection making process to 
determine which alternative designs to pursue and 
justify why they have made these selections. 
TEK: SRD.6A, .6B, .6C, .6D 
Engage:  

● Introduce students to the “Connecting to STEM” 
activity for picking the best one on page 21 of 
Engineering and Technology textbook.  

● Complete the review together as a class and create 
a class format data table for determining which 
creative solution presented in teams will be the 
“best one.” 

● Have students complete the scoring rubric in their 
partnerships. Once they have the raw numbers, 
student groups should spend some time analyzing 
what the values mean and use this quantitative 
format to select which strategy they plan to 
attempt first. Students should clearly respond to 
the rating system in their project notebook and 
identify trade-offs in their selection process. 

● Students may research testing procedures and 
implement them for their assessment of their 
improved mousetrap car. Document any 
relationship. Students that reach out to an engineer 
via internet or phone or email or text and include 
the documentation in their journal will receive an 
extra grade for the effort and a second extra grade 
if they apply any suggestion or problem-solving 
strategy that is documented in their notebook. 

Closing: Students evaluate the rating and weighing system 
presented. What would they have done to improve the 

Instructional Notes: 
Review the “Connecting 
to STEM” directly with 
students. Build an 
assessment rating table 
as a class and post on 
the board. Students will 
copy into their project 
notebooks.  
 
Resources: 
Engineering and 
Technology textbook 
page 21. 
 
 
Materials: 
Project Notebooks and 
mousetrap cars. 
 
 
Assess: Scoring rubric 
each group has 
completed to select what 
design choices will be 
made. 
 
 



process? What should be added or removed from the 
value assessment? 
 

Day 9 
23 Jan 

Topic: Assessment 
Objective: Students will demonstrate mastery of design 
objectives, process, and feature assessment. 
TEK: SRD.6A, .6B, .6C, .6D 
Evaluate: 

● Have students review page 22 and read the chapter 
summary. Discuss any questions or comments as a 
class. Review the terminology together. 

● Student partners then need to respond to questions 
1-5 under Reviewing Content. This should be 
completed in the project notebook and should 
restate the questions or tasks in complete sentence 
answers. This will help students differentiate 
technology and science. 

● Each student needs to select 2 “Applying your 
Knowledge” tasks and complete them on a separate 
sheet of paper that will be submitted to the teacher 
and then returned to be placed into the project 
notebook.  

Closing: Student groups complete the Generate 
Alternative Designs and Justification entries for their 
mousetrap car redesign in notebook. 

Instructional Notes: 
Review terminology as a 
class. Monitor students to 
respond to the Reviewing 
Content section. 
 
Resources: 
Textbook 
 
 
Materials: 
Paper 
 
Assess: Student 
responses to page 22 
activities as one grade 
per group. The selection 
of 2 “applying your 
knowledge” as one grade 
for individual students. 
 
The Generate Alternative 
Designs and Justification 
entries in notebook. 

Day 10 
24 Jan 

Topic: The process of engineering design. 
Objective: Students will develop an understanding for 
the need to solve problems systematically; the 
importance of documentation, evaluation of design, 
need for redesign and communication of design. 
TEK: SRD.6A, .6B, .6C, .6D 
Engage:  

● Take Intellivision Video game and demonstrate 
controllers vs new Playstation controllers. 
Determine that there was a need to improve the 
technology. 

Explain:  
● Student groups will read and review pages 60-68 in 

Engineering and Technology textbook. Student 
groups will record terminology and build familiarity 
with definitions or drawings. Students will also 
respond to reading by completing all questions on 
page 68 in project notebook.  

Extend: 
● Students will independently complete the Quick 

Activity with research of a recalled item that 
demonstrated an incorrect assessment of a 

Instructional Notes: 
Intellivision demo. Preview 
some vocabulary to 
determine comprehension 
misconceptions that may 
arise during independent 
reading. 
 
Resources: 
 
 
Materials: 
Engineering and 
Technology textbook and 
project notebook 
Computers 
 
Assess: Questions from 
page 68 per group. 
Quick Activity research 
by individual students to 
be collected on 20 Jan. 



trade-off, compromise or even mistake made 
during the design or manufacture of a product. 
Paper will be due on Friday, 20 Jan. 

Closing: None 

Day 11 and 12 and 
13 
25, 26, 29 Jan 

Topic: Developing, constructing, testing and evaluating 
and a prototype mousetrap car. 
Objective: Students will implement their design ideas 
to begin constructing a prototype and testing it. 
TEK: SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage:  

● Students will complete the develop prototype, test, 
and evaluate guidelines for the Design Activity in 
their notebook.  

● Students will have opportunities to begin building 
and testing and documenting results. 

● Students should complete research as they design 
and build on how machines work, how their 
systems work together, what others have 
discovered to make their cars successful.  

● Students may research testing procedures and 
implement them for their assessment of their 
improved mousetrap car. Document any 
relationship. Students that reach out to an engineer 
via internet or phone or email or text and include 
the documentation in their journal will receive an 
extra grade for the effort and a second extra grade 
if they apply any suggestion or problem-solving 
strategy that is documented in their notebook. 

Closing: Students will record a quick response and 
assessment of project daily in their notebook. 

Instructional Notes: 
Monitor student use of 
power tools, construction 
safety, testing processes, 
and documentation 
 
Resources: 
 
 
Materials: 
Construction tools, 
standard mousetrap car 
materials, measurement 
devices, recording devices. 
 
Assess: Daily work and 
participation grade each 
worth 33 points to be 
added together after day 
3. 

Day 14 
30 Jan 

Topic: Principles of engineering design. 
Objective: Students will familiarize themselves with 
principles of engineering. 
TEK: SRD.6A, .6B, .6C, .6D 
Engage: 

● Anthropometry activity. Have students create 
handprint in flour and measure breadth (span), 
height, length of fingers, area of palm. Students 
represent their own hands. Discuss which if any 
measurement might be important to a door handle 
designer. Discuss importance of human comfort and 
use what quantitative data is of value. 

● Students need to become aware of the principals of 
engineering that may result from design, affect 
design or material choices, and human interaction 
with design. Some of these topics do not apply to 
the mousetrap car redesign but can be considered 

Instructional Notes: 
Direct activity followed by 
independent activity not 
recorded in notebook. Only 
applicable principals of 
engineering need to be 
recorded into notebook. 
Closing. 
 
Resources: 
Engineering and 
Technology Textbook 
 
 
Materials: 
Flour and measuring 
devices 
 
Assess: Principles of 
engineering outline 



once the students are provided a rider that will be a 
last-minute request from the client. 

● Teacher will provide students with an outline format 
for section 2 of Unit 2, pages 70-73. Student groups 
will complete the outline as they review the pages 
independently. 

Closing: Student groups determine which principles 
apply to this design project and record them in their 
notebooks with explanation for selection. 

Day 15 & 16 
31 Jan & 01 Feb  

Topic: Redesign the solution with modifications.  
Objective: Students will have their last opportunity to 
test and modify their design. Test today should focus 
on ergonomics and reliability of design. 
TEK: SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage:  

● Provide students with direct instruction for 
ergonomics and reliability.  

● Students complete speed/distance tests and 
analyze ergonomic design and assess reliability of 
design. Document any design changes necessary to 
improve these features. 

Closing: Identify factors that affect the reliability of your 
mousetrap car. 

Instructional Notes: 
Direct instruction of 
concepts. 
 
Resources: 
Provide standardized 
testing protocol for speed 
or distance and have 
students compete in testing 
while analyzing reliability 
and ergonomics. 
 
Materials: 
Testing field and protocol 
 
Assess: testing data 
collection and notebook 
check for modifications 
with validation 

Day 17 
02 Feb 

Topic: Solving real-world problems. 
Objective: Students will complete section 3 of Unit 2 
and then demonstrate comprehension of concepts 
connecting engineered products and their real use. 
TEK:  SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage:  

● Read People in Technology page 74 as class. Discuss 
and list multiple engineered items that have 
changed over time. 

Extend:  
● Have student groups read over Section 3, Solving 

Real-World Problems, pages 75-77. Then discuss 
student responses to the assessment questions as a 
class. Have students respond individually to the 
Quick Activity and then share their responses in a 
round-table discussion group with presentations 
and peer critique. 

Closing: What is the most difficult part of communicating 
your design ideas? Respond in notebook. 

Instructional Notes: Use 
this opportunity relating 
people in technology with 
student sharing of their 
expert contacts and 
supports for this project. 
 
Resources: 
Use a large open space for 
sharing responses to Quick 
Activity to mimic real-world 
workplace format. 
 
 
Materials: 
 
 

Day 18 
05 Feb 

Topic: Assessment Instructional Notes: 
Record assessments on 
cards and allow students to 



Objective: Students will apply concepts of engineering 
principles through a graphic presentation. 
TEK:  SRD.6A, .6B, .6C, .6D, .8A, .8B 
Evaluation:  

● Teacher will modify the Applying Your Knowledge 
tasks onto cards with some extra directions. 
Students will research, brainstorm, and create 
solution responses with graphics, diagrams, 
explanations. 

Closing: None 

pick two then choose from 
their random selections. 
Resources: 
 
Materials: 
Poster paper, colors, 
computers 
 
Assess: Graphic answer 
to assessment question 
chosen by student 
Score will be 50% 
objective and 50% 
comparative based on 
other student’s 
presentation 

Day 19 
06 Feb 

Topic: Team logo design activity. 
Objective: Student teams will research, design and 
construct a team logo to represent their “company” for 
the mousetrap car challenge. 
TEK:  SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage:  

● Play Mrs. Baxter’s Logo slideshow for students and 
discuss famous logos, messages within logos, values 
of logos. 

● Review with students pages 80 and 81 for the 
challenge. 

● Students need to complete the clarifying of the 
design specifications and constraints and begin 
researching and investigating their logo during 
class.  

● Students will copy from pages 25-27 and construct 
their own design guideline for these two entries and 
complete up to test 4  in class today. 

Closing: None- Show progress of research and 
investigation. Identify that the tests are a form of 
investigation as value judgments must be made-learning 
occurs. 

Instructional Notes: 
Present slideshow. Provide 
support while monitoring 
but refrain from value 
statements. 
 
Resources: 
Computers. Logo links 
 
 
Materials: 
Notebooks and copies of 
Design Activity 5 from 
Engineering and 
Technology workbook. 
 
Assess: Student group 
progress represented in 
notebook 

Day 20  
07 Feb 

Topic: The importance of graphics for communicating 
designs and ideas. 
Objective: Students will be introduced to basic drawing 
techniques for meeting the needs for communicating 
their mousetrap car redesigns and their logo designs. 
TEK:  SRD.6A, .6B, .6C, .6D, .8A, .8B 
Explain:  

● Review the concept map that represents what they 
have been applying so far with graphic 
representation of their mousetrap car redesign and 
will start with for their logo design. 

Instructional Notes: 
 
Resources: 
 
 
Materials: 
 
Assess: Alternative 
design and explanation of 
graphic elements. 



● Review with class the different types of drawing 
identified on pages 87-89. List and identify that 
students will be creating an orthographic drawing 
as represented on page 88 showing all sides of their 
mousetrap car.  

● Discuss scale which is not in chapter. 
● Have students review and outline the elements of 

effective drawing listed on pages 90 and 91. After 
students have completed the reading and 
responding discuss the effect of these elements on 
the student logos.  

Closing: Students list two or three alternative designs for 
their logos. Respond with which elements they were 
aware of implementing in their designs. 

Day 21 & 22 &23 
08, 09, 12  Feb 

Topic: Solution, prototype, test and evaluate, redesign 
and communicate (complete) group logo design. 
Objective: Students will complete the Design Activity 5 
(Team Logo) procedures/packet of activities and their 
logo. 
TEK:  SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage:  

● Student work to complete logo design and related 
activities. 

Closing: None 

Instructional Notes: 
Monitor student progress 
and assist upon request. 
 
Resources: 
 
Materials: 
Drawing tools, templates, 
graphing paper, 
presentation board, paints, 
pastels, markers 
 
Assess: Daily progress 
33 pts per day summed.  
Completed logo. Two 
scores: one for meeting 
specifications and one 
for audience 
response/comparative 
assessment. 

Day 24  
13  Feb 

Topic: Orthographic representation of mousetrap 
control. 
Objective: Students will demonstrate redesign of 
mousetrap car through orthographic drawing. 
TEK: .8A, .8B 
Engage:  

● Teacher will demonstrate basic mechanical drawing 
techniques and tools. Students will practice drawing 
the different sides of a three-dimenional object on 
graph paper to “scale.”  

● Students will use practice to draw the control or 
standard mousetrap car from every angle as it 
would appear inside of a cube. 

Closing: None 

Instructional Notes: 
Use Mrs. Baxter’s or other 
slideshow for orthographic 
representation of objects. 
Resources: 
 
 
Materials: graph paper, 
drawing kits, measurement 
devices 
 
Assess: Student drawing 
of control mousetrap car. 
Each student should 
draw one. Each team 
submits the better of the 
two. Group score. 



Day 25 
14 Feb 

Topic: Orthographic representation of mousetrap 
redesign. 
Objective: Students will demonstrate redesign of 
mousetrap car through orthographic drawing. 
TEK: .8A, .8B 
Engage:  

● Teacher will demonstrate basic mechanical drawing 
techniques and tools. Students will practice drawing 
the different sides of a three-dimensional object on 
graph paper to “scale.”  

● Students will use practice to draw the redesigned 
mousetrap car from every angle as it would appear 
inside of a cube. 

Closing: None 

Instructional Notes: 
 
Resources: 
 
 
Materials: graph paper, 
drawing kits, measurement 
devices 
 
Assess: Student drawing 
of redesigned mousetrap 
car. Each student should 
draw one. Each team 
submits the better of the 
two. Group score. 

Day 26 & 27 & 28 
15, 16, 19 Feb 

Topic: Preparation for redesign presentation. 
Objective: Students will prepare their logos, 
orthographic representations of mousetrap cars and 
mousetrap cars for presentations to selected test 
audience of students.  
TEK:   SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage:  

● Students will be made aware today that they will be 
presenting and having their mousetrap cars tested 
by a selected group of elementary-aged consumers.  

● Students and teacher will brainstorm duration and 
purpose of presentation, (including directions on 
use) and testing procedures which should mimic 
those previously completed during testing and 
evaluating of redesign features.  

● Students will use the two design activity formats to 
plan their presentation and document everything in 
their journal accordingly. 

Closing: None 

Instructional Notes: 
Provide students with 
clear parameters for 
presentations and 
testing. Monitor student 
progress and respond to 
questions but do not 
assist. 
 
 
Resources: Contact 
elementary teachers and 
set up visitation 
 
 
Materials: Display 
boards, graph paper,  
 
Students will also need to 
construct 2 more models 
of their mousetrap car 
redesign. They should 
have few differences. 

Day 29 
20 Feb 

Topic: Teacher assessment of presentation. 
Objective: Students will present their mousetrap car 
redesign presentation for the Research and Design 
class and teacher.  
TEK: .8A, .8B 
Engage:  

● Presentations will be made and critiqued by peers 
and teacher. Commentary will be made available to 
help improve presentations. Presentations earning 
over a 70% will be allowed to present for 
elementary audience and have mousetrap car 
redesign tested by elementary audience. 

Closing: Students rate themselves comparatively to other 
teams and provide evidence for self evaluation. 

Instructional Notes: 
Provide audience with 
assessment rubric. 
 
Resources: 
 
 
Materials: 
 
Assess: Self assessment 
and teacher assessment 
of presentation. 



Day 30-32 
21, 22, Feb 

Topic: Audience assessment and test of presentation and 
operation of redesigned mousetrap car. 
Objective: Students will present redesign of mousetrap car, 
receive votes, supervise testing of redesigned cars, 
document testing data, analyze all qualitative and 
quantitative data and compare data between cars to 
determine best overall redesign and other “winning” 
categories. 
TEKS: SRD.6A, .6B, .6C, .6D, .8A, .8B 
Engage: 

● Students present redesigned mousetrap cars and 
describe using orthographic drawing. 

● Students guide elementary-aged audience through 
testing procedures. Collect data. 

● Students analyze comparative testing data and 
determine best solution for speed and distance 
redesign. Students must use data and graphic 
representations of data for evidence of their 
conclusion. 

● Students present analysis in written documentation. 
Closing: None 

Instructional Notes: 
Supervise carefully 
interaction of secondary 
and elementary students 
but try to allow students to 
take leadership role. 
 
Guide students through 
analysis process as a 
class. Check for 
understanding and 
complete data collections 
before testing is stopped. 
 
Resources: Computers 
and report format 
 
Materials: Testing devices 
 
Assess: Daily 
assessment throughout 
presentations and testing 
with elementary 
audience. 
 
Analysis of best redesign 
for mousetrap car.  

 
Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  

 


