
 

   

Human Effectiveness 

The Spelling Bee Bumble 
Grade Levels: 5th – 8th   

Academic Content Area: Science, Technology, Engineering, and 
Mathematics 

Topics: Science & Technology; Scientific Inquiry; Scientific Ways 
of Knowing; Data Analysis & Probability 

Main Problem/Essential Question  
Your school has run out of white paper, but you have to study for the spelling bee! What color 
paper should you request the word lists be printed on in order to help you study most 
effectively? 

Summary  
In studies done with pilots testing cockpit displays, lower reaction times (more desirable) were 
found with chromatic color schemes when compared to monochrome codes. Careful 
management of color must be utilized to “meet legibility, attention management, and color 
coding demands” in the new complex cockpit and air traffic control displays. 

This investigation will help students understand that the use of color is carefully managed 
rather than randomly applied when displays are made in technology applications and when 
visual displays are made for safety, advertisement, and informational purposes. Students will 
investigate how a visual display affects their ability to remember a list of words. The displays 
tested will be words in black on different colored backgrounds. The testing procedure will 
involve looking at a list of words for a specified amount of time. The list is then taken away and 
the students participate in the regular class period. At the end of the class period, the students 
are asked to recall and write down as many words as possible in a specified amount of time.  

Big Ideas / Focus 
Color enhances our lives in many ways. It adds appeal to objects and it attracts our attention. 
The use and placement of color is important in the design of visual displays because the color 
helps people interact with the display more efficiently.  

Technology is any human innovation that solves a problem or extends human capabilities. 

Color contrast is often used for safety. For example: the “Stop” signs are bright red with bold 
white block letters in an attempt to get your attention and make certain you stop; construction 
and street workers wear fluorescent yellow or orange vests to warn motorists of their presence; 
police use yellow and black tape to warn people not to enter a crime scene area; vehicle 
designers use red lights to warn us of problems with our vehicles and yellow/orange lights to 
warn us of impending problems.   
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Prerequisite Knowledge  
Basic use of MS Excel to graph and analyze data. 

Standards Connections  

Content Area: Science 

Science and Technology Standard  
Students recognize that science and technology are interconnected and that using technology 
involves assessment of the benefits, risks and costs. Students should build scientific and 
technological knowledge, as well as the skill required to design and construct devices. In 
addition, they should develop the processes to solve problems and understand that problems 
may be solved in several ways. 

Grade 5 – Benchmark B: Describe and illustrate 
the design process. 

3.  Explain how the solution to one problem may create 
other problems. 

Grade 6 – Benchmark A: Give examples of how 
technological advances, influenced by scientific 
knowledge, affect the quality of life. 

1.  Explain how technology influences the quality of life. 

Grade 8 – Benchmark A: Give examples of how 
technological advances, influenced by scientific 
knowledge, affect the quality of life. 

2.  Examine how choices regarding the use of technology 
are influenced by constraints caused by various 
unavoidable factors (e.g., geographic location, limited 
resources, social, political and economic considerations). 

Scientific Inquiry Standard  
Students develop scientific habits of mind as they use the processes of scientific inquiry to ask 
valid questions and to gather and analyze information. They understand how to develop 
hypotheses and make predictions. They are able to reflect on scientific practices as they 
develop plans of action to create and evaluate a variety of conclusions. Students are also able 
to demonstrate the ability to communicate their findings to others. 

Grade 5 – Benchmark B: Organize and evaluate 
observations, measurements and other data to 
formulate inferences and conclusions. 

2   Evaluate observations and measurements made by 
other people and identify reasons for any 
discrepancies. 

Grade 5 – Benchmark C: Develop, design and 
safely conduct scientific investigations and 
communicate the results. 

4.  Identify one or two variables in a simple experiment. 

6.  Explain why results of an experiment are sometimes 
different (e.g., because of unexpected differences in 
what is being investigated, unrealized differences in 
the methods used or in the circumstances in which 
the investigation was carried out, and because of 
errors in observations). 

Grade 6 – Benchmark A: Explain that there are 
differing sets of procedures for guiding scientific 
investigations and procedures are determined by 
the nature of the investigation, safety 
considerations and appropriate tools. 

1.  Explain that there are not fixed procedures for guiding 
scientific investigations; however, the nature of an 
investigation determines the procedures needed. 
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Grade 6 – Benchmark B: Analyze and interpret 
data from scientific investigations using 
appropriate mathematical skills in order to draw 
valid conclusions. 

3.  Distinguish between observation and inference. 

4.  Explain that a single example can never prove that 
something is always correct, but sometimes a single 
example can disprove something. 

Grade 7 – Benchmark A: Explain that there are 
differing sets of procedures for guiding scientific 
investigations and procedures are determined by 
the nature of the investigation, safety 
considerations and appropriate tools. 

1.  Explain that variables and controls can affect the 
results of an investigation and that ideally one variable 
should be tested at a time; however it is not always 
possible to control all variables. 

2.  Identify simple independent and dependent variables. 

3.  Formulate and identify questions to guide scientific 
investigations that connect to science concepts and can 
be answered through scientific investigations. 

Grade 7 – Benchmark B: Analyze and interpret 
data from scientific investigations using 
appropriate mathematical skills in order to draw 
valid conclusions. 

5.  Analyze alternative scientific explanations and 
predictions and recognize that there may be more than 
one good way to interpret a given set of data. 

6.  Identify faulty reasoning and statements that go 
beyond the evidence or misinterpret the evidence. 

7.  Use graphs, tables and charts to study physical 
phenomena and infer mathematical relationships 
between variables (e.g., speed and density). 

Grade 8 – Benchmark B: Analyze and interpret 
data from scientific investigations using 
appropriate mathematical skills in order to draw 
valid conclusions. 

3.  Read, construct and interpret data in various forms 
produced by self and others in both written and oral form 
(e.g., tables, charts, maps, graphs, diagrams and 
symbols). 

4.  Apply appropriate math skills to interpret quantitative 
data (e.g., mean, median and mode). 
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Scientific Ways of Knowing: Students realize that the current body of scientific knowledge 
must be based on evidence, be predictive, logical, subject to modification and limited to the 
natural world. This includes demonstrating an understanding that scientific knowledge grows 
and advances as new evidence is discovered to support or modify existing theories, as well as 
to encourage the development of new theories. Students are able to reflect on ethical scientific 
practices and demonstrate an understanding of how the current body of scientific knowledge 
reflects the historical and cultural contributions of women and men who provide us with a more 
reliable and comprehensive understanding of the natural world. 

Grade 5 – Benchmark A: Distinguish between 
fact and opinion and explain how ideas and 
conclusions change as new knowledge is gained. 

1.  Summarize how conclusions and ideas change as 
new knowledge is gained. 

Grade 5 – Benchmark B: Describe different types 
of investigations and use results and data from 
investigations to provide the evidence to support 
explanations and conclusions. 

2.  Develop descriptions, explanations and models using 
evidence to defend/support findings. 

3.  Explain why an experiment must be repeated by 
different people or at different times or places and 
yield consistent results before the results are 
accepted. 

4.  Identify how scientists use different kinds of ongoing 
investigations depending on the questions they are 
trying to answer (e.g., observations of things or 
events in nature, data collection and controlled 
experiments). 

Grade 5 – Benchmark C: Explain the importance 
of keeping records of observations and 
investigations that are accurate and 
understandable. 

5.  Keep records of investigations and observations that 
are understandable weeks or months later. 

Grade 5 – Benchmark D: Explain that men and 
women of diverse countries and cultures 
participate in careers in all fields of science. 

6.  Identify a variety of scientific and technological work 
that people of all ages, backgrounds and groups 
perform. 

Grade 6 – Benchmark A: Use skills of scientific 
inquiry processes (e.g., hypothesis, record 
keeping, description and explanation). 

1.  Identify that hypotheses are valuable even when they 
are not supported. 

2.  Describe why it is important to keep clear, thorough 
and accurate records. 

Grade 6 – Benchmark C: Give examples of how 
thinking scientifically is helpful in daily life. 

3.  Identify ways scientific thinking is helpful in a variety 
of everyday settings. 

4.  Describe how the pursuit of scientific knowledge is 
beneficial for any career and for daily life. 
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Grade 7 – Benchmark B: Explain the importance 
of reproducibility and reduction of bias in scientific 
methods. 

1.  Show that the reproducibility of results is essential to 
reduce bias in scientific investigations. 

2.  Describe how repetition of an experiment may reduce 
bias. 

Grade 7 – Benchmark C: Give examples of how 
thinking scientifically is helpful in daily life. 

3.  Describe how the work of science requires a variety of 
human abilities and qualities that are helpful in daily 
life (e.g., reasoning, creativity, skepticism and 
openness). 

Grade 8 – Benchmark A: Use skills of scientific 
inquiry processes (e.g., hypothesis, record 
keeping, description and explanation). 

1.  Identify the difference between description (e.g., 
observation and summary) and explanation (e.g., 
inference, prediction, significance and importance). 

Grade 8 – Benchmark B: Explain the importance 
of reproducibility and reduction of bias in scientific 
methods. 

2.  Explain why it is important to examine data objectively 
and not let bias affect observations. 

Content Area: Mathematics 

Data Analysis and Probability: Students pose questions and collect, organize, represent, 
interpret and analyze data to answer those questions. Students develop and evaluate 
inferences, predictions and arguments that are based on data. 

Grade 5 – Benchmark E:  Collect, organize, 
display and interpret data for a specific purpose 
or need. 

2.  Select and use a graph that is appropriate for the type 
of data to be displayed; e.g., numerical vs. categorical 
data, discrete vs. continuous data. 

Grade 5 – Benchmark F:  Determine and use the 
range, mean, median and mode to analyze and 
compare data, and explain what each indicates 
about the data. 

6.  Determine and use the range, mean, median and 
mode, and explain what each does and does not 
indicate about the set of data.   

Grade 6 – Benchmark E:  Collect, organize, 
display and interpret data for a specific purpose 
or need. 

2.  Select, create and use graphical representations that 
are appropriate for the type of data collected. 

Grade 6 – Benchmark F:  Determine and use the 
range, mean, median and mode to analyze and 
compare data, and explain what each indicates 
about the data. 

4.  Understand the different information provided by 
measures of center (mean, mode and median) and 
measures of spread (range). 

Grade 7 – Benchmark E:  Collect, organize, 
display and interpret data for a specific purpose 
or need. 

1.  Read, create and interpret box-and-whisker plots, 
stem-and-leaf plots, and other types of graphs, when 
appropriate. 



Draft -  5/24/2010   

Draft 5/1/10  6 

Grade 7 – Benchmark F:  Determine and use the 
range, mean, median and mode to analyze and 
compare data, and explain what each indicates 
about the data. 

3.  Analyze a set of data by using and comparing 
combinations of measures of center (mean, mode, 
median) and measures of spread (range, quartile, 
interquartile range), and describe how the inclusion or 
exclusion of outliers affects those measures. 

Grade 8 – Benchmark A. Create, interpret and 
use graphical displays and statistical measures to 
describe data; e.g., box-and-whisker plots, 
histograms, scatterplots, measures of center and 
variability. 

1.  Use, create and interpret scatterplots and other types 
of graphs as appropriate. 

Grade 8 – Benchmark D:  Find, use and interpret 
measures of center and spread, such as mean 
and quartiles, and use those measures to 
compare and draw conclusions about sets of 
data. 

5.  Explain the mean's sensitivity to extremes and its use 
in comparison with the median and mode.   

Preparation for activity  
Use Dolch word lists (refer to “Additional Resources”).  Compile lists of ten words. In order for 
each list to be similar in difficulty level, choose 1-2 words from each group to create a ten word 
list. Use 1-2 different words from each list to make another set of ten words to use for Day 2. 
Continue this process to make a list for Day 3. It may be advisable to do a "field test" round 
with your students to determine the number of words appropriate for the lists. A difficulty level is 
needed that will give a wide range of data, but still allow the students to experience some 
degree of success. (See the "timeframe" section for an explanation of the activity.) 

Choose colors of paper needed. Copy word lists onto each color.  

If lab books are being used, students will need to get lab books ready by writing the Purpose 
through Procedure. Also, the data table will need to be made. It should include space for 
individual, group members, and class results for each day. (See student instruction section (lab 
guide) for ideas. 

Student lab guides should be copied if lab books are not being used. Some lab guides should 
be copied for special needs students and/or absent students. 

Critical Vocabulary  

Contrast – degree of lightness and darkness; the difference between the lightest and the 
darkest parts of something 

Visual – able or intended to be seen by the eyes; relating to vision or sight 

Display – to make something visible or available for others to see; a visual arrangement 
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Timeframe  

Day Time Allotment Activities 

1 Ten minutes each 
at the beginning 
and end of class 

Hand out word list one (on white paper). Allow students one minute 
to study words. After one minute, collect the papers. Conduct the 
class lesson of the day. Ten minutes before the end of class, ask 
students to recall the words and write them on a piece of paper. 
Allow two minutes to recall. Check together and record the number 
of words correct from each student. Each student should record 
his/her own number correct in the lab book data table and lab group 
members' data as well as the class total data. 

2 Ten minutes each 
at the beginning 
and end of class 

Follow the Day 1 procedure using warm-colored paper and the Day 
2 list of words. 

3 Ten minutes each 
at the beginning 
and end of class 

Follow the Day 1 procedure using cool-colored paper and the Day 3 
list of words. 

4 ~1 hour Compile data. Calculate mean, median, and mode. Input data into 
Excel. Use Excel to make graph. 

5 ~1 hour Compare class, group, and individual results. Apply findings to real 
life use of color contrast as seen in the informational websites and in 
daily life. 

Write conclusion.  

Materials & Equipment  
Black Ink 

White copy paper (control) 

Warm-colored copy paper (Warm colors are on the right side of the color wheel. They are all 
the shades of red, yellow, and orange.) 

Cool-colored copy paper (Cool colors are found on the left side of the color wheel. They are all 
the shades of blue, green, and purple.) 

Computers with Excel capabilities 

Safety & Disposal  
Do not use any neon colored paper as this may cause discomfort to some students. Keep in 
mind the students are being used as human test subjects and you may be required to obtain 
parental permission forms if you use any dramatic colors of paper or ink that may cause 
discomfort to them. 
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Pre-Activity Discussion  
Discuss the use of color in advertisements and the affect on people. Does color make us notice 
the ad? Does it help us recall the ad later? Discuss other possible effects of color. For the 
discussion, have examples of ads, signs, notices, etc. 

List places, other than advertisements, where color or contrast is important. An eye chart in a 
doctor's office would be an example. If students don't come up with the idea themselves, elicit 
the idea of a display on a computer screen such as a video game. Discuss how this might help 
reaction time. 

Lead students to a discussion of displays in a cockpit or on the dashboard of a car. Why would 
the color/contrast choices be important in the design? 

Teacher instructions 
The time needed each day, after the pre-test, is ten minutes at the beginning and end of the 
class period. 

Day 1  
Pre-test.  
Hand out Word List 1 on white paper face down and tell students to keep the papers face down 
until you tell them to turn their papers over. Allow all students one minute to study words by 
starting the time when you tell them to turn their papers over and then when time is up tell them 
to turn their papers face down. Collect the face-down papers; if a student does not have their 
paper face-down, their data should be eliminated from the study and should be a point of 
discussion on validity.  

Conduct the regularly scheduled class lesson of the day.  

Ten minutes before the end of class, ask students to recall the words and write them on a blank 
piece of paper. Allow two minutes for recall. Check together and record the number of words 
correct from each student. Each student should record his/her own number correct in the lab 
book data table and lab group members' data as well as the class total data. 

Day 2  
Follow the Day 1 procedure using warm-colored paper and the Day 2 list of words. 

Day 3  
Follow the Day 1 procedure using cool-colored paper and the Day 3 list of words. 

Day 4  
Compile data.  
Calculate mean, median, mode.  
Input data into MS Excel. Use Excel to make graph. 

Day 5  
Compare class, group, and individual results.  

Apply findings to real-life use of color contrast as seen in the informational websites and in  
daily life. Write conclusion. 
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Instructional tips 
It may be necessary to help students through the research section of their lab guide. They may 
need explanation of the color wheel and about the use of color to create various effects. They 
may also need some explanation of the two websites about cockpit displays and aerospace 
technology. All four of these have websites which are included in the student lab guide and 
under “Additional Resources”. 

Students may need some explanation about the interpretation of mean, median, and mode. 

Assignment of Student Roles and Responsibilities 
Students will all assume the same role:  

Role Name  Brief Description  

Researcher Responsible for performing experimental tests, recording data during 
experimentation, and writing the results and conclusions. 

Student instructions 
Lab Guide for “The Spelling Bee Bumble” 

The Scenario: 
Your school has run out of white paper, but you have to study for the spelling bee!  
What color paper should you request the word lists be printed on in order to help you  
study most effectively? 

Purpose  
Write the purpose of this activity in question form. 

Research  
a. Use a color wheel to find out about contrasting colors. 

b. Use the following websites to find out about some examples of how color is useful  
in visual displays. Discuss and write about what you learn. 
http://cat.inist.fr/?aModele=afficheN&cpsidt=1573176 
http://colorusage.arc.nasa.gov/aerospace_1.php 

Hypothesis 
Use the “if”…”then” format: 

 If (include the independent variable here) ____, 

 Then (include the dependent variable here) ___.          

Materials  
Write a list. Be as inclusive as possible. 

Procedure  
1. A list of words copied on white paper will be distributed to the class. 

2. Everyone will have one minute to study the words and try to memorize them. 

3. After one minute, the papers will be collected. Normal class will resume. 

4. Ten minutes before the end of class, students will be asked to recall as many words  
as possible on a blank sheet of paper. 
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Data Table 
Include space for the following data: class average, group average, and your individual results 
for each trial. Use this data table to help you make one on MS Excel. Transfer the data to your 
Excel document. 

Graph 
Print and attach the MS Excel graph you made. 

Conclusion 
Write a paragraph to explain each of the following: 

a. Compare the class average, group average, and your individual result for each trial. 

b. Was there a significant result according to color? Use data to prove your answer. 

c. Apply the lab results to the use of color in daily living. Use at least three examples.  
Explain each. 

d. Was the use of mean, median, or mode most helpful to you in analyzing the data. Why?  
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Formative Assessments  
Daily checking while circulating during data recording. 

Circulating, checking, advising, and questioning during Days 4 and 5 while students compile 
data for analysis, graph, and draw conclusions. 

Formative Assessment Rubric 

Category 4 3 2 1 

Compare the class 
average, group 
average, and 
individual result for 
each trial. 

The relationship 
between the 
variables is 
discussed and 
trends/patterns 
logically analyzed. 
Connections made 
are extensive. 

The relationship 
between the 
variables is 
discussed and 
trends/patterns 
logically analyzed. 

The relationship 
between the 
variables is 
discussed but no 
patterns, trends or 
predictions are 
made based on the 
data. 

The relationship 
between the 
variables is not 
discussed. 

Was there a 
significant result 
according to color? 
Use data to prove 
your answer. 

The relationship 
between the 
variables is 
discussed and 
trends/patterns 
logically analyzed. 
Connections made 
are extensive. 

The relationship 
between the 
variables is 
discussed and 
trends/patterns 
logically analyzed. 

The relationship 
between the 
variables is 
discussed but no 
patterns, trends or 
predictions are 
made based on the 
data. 

The relationship 
between the 
variables is not 
discussed. 
 
 
 
 

Apply the lab 
results to the use of 
color in daily living. 
Use at least three 
examples. 

Application to real 
life situations was 
made with three 
examples. Each 
was explained well. 

Application to real 
life situations was 
made with three 
examples. 
Explanations could 
be more thorough. 

Application to real 
life situations was 
made with three 
examples. 
Explanations not 
given. 

Application to real 
life situations was 
made with two 
examples. 

Was the use of 
mean, median, or 
mode most helpful 
to you in analyzing 
the data. Why? 

Choice of mean, 
median, or mode 
was made. 
Explanation was 
given with an 
example from the 
data. 

Choice of mean, 
median, or mode 
was made. 
Explanation was 
given but no 
example. 

Choice of mean, 
median, or mode 
was made. Limited 
explanation was 
given or examples 
were given without 
explanation. 

Choice of mean, 
median, or mode 
was made. 

Post-Activity Discussion  
Ask students to reflect on the importance of color in our lives. Students could be asked to 
discuss or write about what it would be like to live in a hypothetical "black and white" world.  

Would our surroundings be stimulating? Would we observe well? How would this  
affect life: our creativity, our safety, our interest, our attention? 

 

 



Draft -  5/24/2010   

Draft 5/1/10  12 

Pre-Test / Post-Test 

1. How does technology affect human life? Provide three examples with explanations. 
Technology is the human innovation that solves problems and extends human capabilities. 
Examples will vary… A machine that does the work for us such as a dishwasher. A 
computerized device such as a cell phone or a computer that makes accessing information 
or communicating faster and easier. A tool that allows access, detail, and/or dexterity 
beyond the normal capabilities of a human (off-shore drills, laser engraving, laser surgery). 
A device that improves our quality of life such as a hearing aid or prosthesis. An invention 
for the purpose of safety (smoke alarms, traffic lights, GFCI (ground fault circuit interrupter). 

2. Why is it important to keep accurate records while doing an experiment? Accurate records 
reduce bias because valid conclusions can be drawn and results can be compared with 
others who repeat the experiment. 

3. Explain the importance of reproducibility in an experiment. An experiment is reproducible 
when similar results are found by others who do the experiment. 

4. Name at least three ways that bias can be reduced when doing a scientific investigation. 
Clear, understandable procedure, only one variable is tested, a control is used for 
comparison, constants are controlled, accurate records are kept, repeated experimentation 
occurs, the results are reproducible. 

5. Give some examples of how thinking scientifically is helpful in daily life. Answers will vary. 
Creativity results in new ideas and inventions. Reasoning results in thoughtful, logical 
approaches to problem solving. Openness results in new ideas and "seeing" a different  
way to a solution. Skepticism results in research and accepting a new idea by proof  
instead of by impulsiveness. There are many other qualities that can also be examples  
of scientific thinking. 

6. Provide examples of how color contrast is used and why. Answers will vary. Bright red stop 
signs with white letters for safety. Color use in advertising to attract attention or to appeal to 
our senses. 

7. What does contrast mean? How is color contrast determined by using a color wheel? 
Discuss and show examples of colors together. Shades of the same color, complimentary 
colors, etc. 
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Rubric  

Category 4 3 2 1 

Question 1 -  
How does technology  
affect human life? 
Provide three 
examples  
with explanations. 

Defined technology 
and provided three 
examples with an 
explanation of each. 

Defined technology 
and provided 
examples without 
explanations or 
provided less than 
three examples with 
explanations. 

Defined technology  
OR provided 
examples/ 
explanations BUT did 
not  
do both. 

Answer addresses the 
question asked BUT 
the response is 
limited. 

Question 2 - 
Why is it important to 
keep accurate records 
while doing an 
experiment? 

Answer includes the 
importance of 
accurate records in 
relation to reducing 
bias by repetition of 
the experiment and 
comparison of results. 

Answer includes the 
importance of 
accurate records as a 
means to reduce bias 
with some explanation 
of how bias is 
reduced. 

Answer indicates 
understanding that 
accurate records are 
necessary for others 
to know and compare 
results BUT bias is 
not included in the 
response. 

Answer addresses the 
question asked BUT 
the response is 
limited. 

Question 3 - 
Explain the 
importance of 
reproducibility in an 
experiment. 

The response 
demonstrates a clear 
understanding that 
reproducibility means 
others have 
performed the same 
experiment with 
similar results. 

The response 
demonstrates an 
understanding that 
reproducibility means 
others have 
performed the same 
experiment with 
similar results BUT 
the response is not 
fully explained. 
 

Answer explains 
reproducibility as 
repeated 
experimentation OR 
as similar results. 

Answer addresses the 
question asked BUT 
the response is 
limited. 

Question 4 - 
Name at least three 
ways that bias can be 
reduced when doing a 
scientific investigation. 

Three clearly distinct 
examples are given. 

Three examples are 
given BUT two are 
similar. 

Two examples are 
given. 

One example  
is given. 

Question 5 - 
Give some examples 
of  
how thinking 
scientifically  
is helpful in  
daily life. 

At least three distinct 
examples are given. 

Three examples are 
given BUT two are 
similar. 

Two examples are 
given. 

One example  
is given. 

Question 6 - 
Provide three 
examples of how color 
contrast is used and 
why. 

At least three distinct 
examples are given 
with explanations. 

Three examples are 
given with 
explanations BUT two 
are similar. 

Two examples are 
given with 
explanations. 

One example is given 
with an explanation 
OR two to three 
examples are given 
with no explanations. 

Question 7 - 
What does contrast 
mean?  
How is color 

Correctly defines 
contrast. In 
explaining how 
contrast is 

Defines contrast. 
Provides an 
explanation of how 
color contrast is 

Defines contrast 
and provides some 
understanding of 
the use of a color 

Incomplete answer. 
Defines contrast 
OR explains use of 
color wheel with 
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contrast determined 
by using a color 
wheel? 

determined, the 
student uses terms 
such as primary, 
complementary, 
and tertiary.  

determined on a 
color wheel by 
discussing the 
distance of colors 
on the wheel but 
does not use 
specific terms.  

wheel to determine 
color contrast.  

limited 
understanding OR 
answers both 
questions with 
limited explanation 

Technology Connection  
The ADISC Model of technology created by ITEL  

Integration Model Application Description 

Technology that supports students and 
teachers in adjusting, adapting, or 
augmenting teaching and learning to 
meet the needs of individual learners 
or groups of learners 

Studies done with pilots testing cockpit displays 
with chromatic color schemes compared to 
monochrome: 
http://cat.inist.fr/?aModele=afficheN&cpsidt=1573
176   

Careful management of color in the new complex 
cockpit and air traffic control displays: 
http://colorusage.arc.nasa.gov/aerospace_1.php     

Technology that supports students and 
teachers in dealing effectively with 
data, including data management, 
manipulation, and display 

Recording data and graphing using MS Excel. 

Interdisciplinary Connection  
Language Arts: Writing the conclusion. 

Art: Selection of colors using the color wheel. 

Home Connection  
Students can repeat the experiment at home with adults and siblings. They can determine if 
results are reproducible with class results.  

Students can run the experiment at home using age as the independent variable. 

Differentiated Instruction (Process, Product, or Content)  
Run the experiment as a class, in groups, or individually according to the needs of the class. 

Excel graphing or student made graphs. 

Words used for list and quantity of words used. 

Extension 
A life science connection can be made by studying animal coloration (refer to “Additional 
Resources”). Look at sample Chapter 3 for information and activities to use about animal 
coloration. The NSTA Reports monthly newspaper (November, 2008) has an excerpt from 
Chapter 5 on Disruptive Coloration. 
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Career Connection 
Zoology and Biology 

Technology: Video game creation, Display interfaces for dashboards of vehicles, computerized 
equipment monitors/displays, etc. 

Marketing and Advertising 

Additional Resources 

Resources Purpose and Application 

http://www.janbrett.com/games/jan_brett_dolch_word_
list_main.htm 

Dolch Word List 

http://www.artsparx.com/colorwheel.asp The 12 step Color Wheel 

http://www.colorcube.com/articles/theory/theory.htm Color Theory 

http://cat.inist.fr/?aModele=afficheN&cpsidt=1573176 Color for moving map cockpit displays 

http://colorusage.arc.nasa.gov/aerospace_1.php Color Design for Aerospace 
Applications 

http://www.nsta.org/store/product_detail.aspx?id=10.2
505/9781933531298 

Animal Coloration: Activities on the 
Evolution of Concealment By: Robert 
Stebbins, David Ipsen, Gretchen L. 
Gillfillan, Judy Diamond (Revised New 
Edition), and Judy Scotchmoor 
(Revised New Edition) 

http://www.colormatters.com/colortheory.html This site has a section on color 
harmony and color context. “Observing 
the effects colors have on each other 
is the starting point for understanding 
the relativity of color. The relationship 
of values, saturations and the warmth 
or coolness of respective hues can 
cause noticeable differences in our 
perception of color.” 

Credits 
Catherine Borucki – Main Author 
Norma Howell - Editor 
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Teacher Reflections 

Were students focused and on task throughout the lesson?  

 
If not, what improvements could be made the next time this lesson is used? 

 

 

Were the students led too much in the lesson or did they need more guidance? 

 

 

Did the students learn what they were supposed to learn? How do you know? 

 

 

How did students demonstrate that they were actively learning? 

 

 

Did you find it necessary to make any adjustments during the lesson? What were they? 

 

 

Did the materials that the students were using affect classroom behavior or management? 

 

 

What were some of the problems students encountered when using the …?  

 

 

Are there better items that can be used next time?  

 

Which ones worked particularly well? 

 

 

Additional Comments 
 


