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RLA High Impact Indicators 
 

Indicator What to look for in student work: The student can 

R.3.1:  Order sequences of events 
in texts. 
 
*Primarily measured with literary 
texts. 
 

• locate a single, discrete event or plot point in texts.  
• identify chronological and non-chronological sequences of events 

within texts. 
• describe the progression from one event to the next in a text. 
• re-order events presented in non-chronological order in texts into 

chronological order. 
• re-order events provided in chronological order texts into a different 

order (e.g. cause-and-effect, etc.) in order to determine the text’s 
meaning. 

R.4.1/L.4.1:  Determine the 
meaning of words and phrases as 
they are used in a text, including 
determining connotative and 
figurative meanings from context. 
*Measured with both informational 
and literary texts. 

• identify what a word means, specific to the sentence(s) that 
provides its context. 

• distinguish between denotative and connotative meanings of a 
word.  

• distinguish between denotative and figurative meanings of a word. 
• distinguish between connotative and figurative meanings of a word. 
• explain how context shapes or lends meaning to a specific word. 

R.5.3:  Analyze transitional 
language or signal words (words 
that indicate structural relation-
ships, such as consequently, 
nevertheless, otherwise) and 
determine how they refine 
meaning, emphasize certain ideas, 
or reinforce an author's purpose. 
*Measured with both informational 
and literary texts. 

• identify transitional words or phrases within texts. 
• explain the function of transitional language as it is used in a 

specific text. 
• explain why specific transitional word(s) were used to convey 

meaning. 
• explain the structural relationship between two clauses or phrases 

in terms of their transitions.  
• explain how structural cues within a text serve an author’s purpose. 
 

R.8.3:  Evaluate the relevance and 
sufficiency of evidence offered in 
support of a claim. 
  
*Primarily measured with 
informational texts. 
 

• explain how a particular piece of evidence is relevant to a point an 
author is making. 

• explain how a particular piece or pieces of evidence are sufficient to 
justify an author’s singular point or overall message. 

• distinguish between irrelevant and relevant evidence. 
• distinguish between an idea that has sufficient evidence to support 

it and one that does not.  
• distinguish between explanation and evidence. 
• distinguish between reasoning and evidence. 
• make judgments on either the relevance or sufficiency (or both) of 

single and multiple pieces of evidence. 

R.8.6:  Identify an underlying 
premise or assumption in an 
argument and evaluate the logical 
support and evidence provided. 
 
*Primarily measured with 
informational texts. 

• identify explicit premises and assumptions inherent to an argument 
in a text. 

• identify implicit premises and assumptions inherent to an argument 
in a text. 

• explain what, if any, of an author’s biases and assumptions are 
observable within a text. 

• make judgments on whether any implicit premises or assumptions 
of an argument are justified (fully or partially) by evidence that is 
explicitly provided in the text. 

 
Used with permission from GED Testing Service

®  
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 “Are ‘Tweens” Ready for Cell Phones?” 

Speech: “Tweens” Are Ready for Cell Phones by Deborah Pendergast  
 
“Safer Kids Summit”  
 
Thank you for inviting me to the first “Safer Kids Summit.” We are here to discuss ways 
to keep our children safe in an increasingly complex world. Today’s focus is on 
technology— specifically on the ideal age to give kids their own cell phones. As a 
representative of a large telecommunications company, I receive many inquiries from 
parents on this topic, and this is what I tell them: It depends on the child, of course, but 
in general, age 10 is just about right.  
 
A 2012 survey by the National Consumers League backs me up. The survey found that 
almost 60 percent of children ages 8 to 12 already have cell phones. These “tweens” 
can contact their parents at any time, and vice versa, giving the kids a sense of 
empowerment and their parents a feeling of security. Caroline Knorr, of the group 
Common Sense Media, says, "We want our kids to be independent, to be able to walk 
home from school and play at the playground without us. We want them to have that 
old-fashioned, fun experience of being on their own, and cell phones can help with that.” 
Picture the following scenario: You told your fourth-grader that you would pick her up 
after school, but you are stuck in traffic. She is waiting for you …and waiting, and 
waiting. But if you both have cell phones, you can call her to let her know you are 
delayed, and she can go back inside the school, where there are adults around. You 
both breathe a sigh of relief.  
 
Psychologists tell us that the period between ages 10 and 12 is one of growing 
independence. It is a time to teach children about responsibility, and to give them 
opportunities to earn our trust. Providing a 10-year-old with a cell phone offers an ideal 
way to achieve these goals and gives parents peace of mind as well.  
 
Used with permission from GED Testing Service®  
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Types of Evidence to Support an Argument 

 

 

 
Definition of Evidence 
Facts, documentation, or testimony used to strengthen a claim, support an argument, or reach a 
conclusion. 
 

Type of Evidence Definition Samples Supporting an 
Author’s Claim 

Factual Truthful statements that cannot be 
denied. Statements that the average 
person may know or which can be 
proven. 

 
 
 
 
 

Statistics or Data Numerical facts; can be presented in 
raw numbers, percentages, or 
fractions. 

 
 
 
 
 

Examples or 
Anecdotes 

Real-life situations, events, or 
experiences that illustrate a position; 
anecdotal stories that help explain an 
author’s claim. 

 
 
 
 
 
 

Expert Testimony The observations or conclusions of 
someone who is considered highly 
knowledgeable because he/she is an 
expert in a particular field of study or 
occupation; someone who has first-
hand knowledge and experience. 

 

Logical Reasoning An explanation which draws 
conclusions that the reader can 
understand; a discussion which helps 
the reader understand or make sense 
out of facts or examples offered. 

 
 
 
 
 
 

Emotional Appeal Use of sympathy, fear, loyalty, etc. to 
persuade; manipulates the reader’s 
emotions – ethos, pathos, logos 

 
 
 
 
 
 

 

Evidence isn't the same as proof. "Whereas evidence allows for professional 
judgment, proof is absolute and incontestable."                                                                             

(Denis Hayes, Learning and Teaching in Primary Schools, 2009) 

http://grammar.about.com/od/pq/g/proofterm.htm
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GED
®
 Constructed Response Source Text 

Passage #2 – Game-Based Learning  
Extended Response Stimulus Materials:  
 
Source Material #1  

Game-based Learning Is Merely a Fad  

Solomon Robles, Ed.D., Professor of Education at Winborne College  

Workplace Training Journal  

 

Electronic learning, or “eLearning,” was sold to many CEOs as the wave of the corporate future. 

There’s no need to hire human beings to train staff, managers were told. All the information you 

require can be accessed online — at a reduced cost for the company, and more flexible 

scheduling for employees. It sounded too good to be true — and it was. As one writer noted, 

“most eLearning is nothing more than online lectures or course notes.” To teach skills beyond 

basic facts, the person-to-person method is still more effective than any form of electronic 

learning.  

 

And yet, along comes the next eLearning fad: “gamification,” which means using video games to 

teach. Video-game-based learning is already widely used in schools, and has spread to 

corporations as a tool for training workers and motivating customers. This approach is even 

used in the military. But does it work?  

 

Most research on game-based learning has looked at schools. Results have been inconsistent 

but not especially encouraging. One 2013 study found that “students who completed the 

gamified experience got better scores in practical assignments and in overall score, but … 

performed poorly on written assignments and participated less during class activities.” This 

makes sense: If you’re playing video games, you are not developing the so-called “soft skills” —

also known as “people skills” – that are necessary for success in any job. In a traditional 

classroom, on the other hand, students can ask questions and engage with the teacher and with 

other learners. 

 

 In the workplace, game-based learning is yet another wedge driven between younger 

employees, who might applaud gamification, and older workers, who may now feel obsolete. 

What’s more, the prestigious magazine The Economist points out that “many of the aspects of 

gamification that do work are merely old ideas in trendy new clothes.” For example, the points 

and other rewards that are selling features of video games are just online versions of sales 

contests or “employee of the month” perks. Like other trends, game-based learning is likely to 

fade away as the next new teaching fad appears on the horizon. 
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Source Material #2  

Game-based Learning: An Effective Training Strategy  

Janette Morgan, Ph.D., Professor of Business, Saratoga State University  

Innovative Trends in the Workplace  

 

Already a multi-billion-dollar business, game-based learning in the corporate world continues to 

grow at a steady pace, and is here to stay. Executives are smart — they are not going to waste 

resources on training methods that don’t work. Let’s look at some of the advantages of 

“gamifying” workplace training. 

 

First, many people are “gamers” in their non-work lives, so playing video games is something 

they are already comfortable with and enjoy. This makes game-based learning in the workplace 

more attractive and motivating than traditional instruction. And according to the Entertainment 

Software Association, despite the image of video-game players as teenaged boys, “the average 

gamer is now 37 years old.” Further challenging the stereotype, nearly half of gamers are girls 

or women. Even 29 percent of those over age 50 are getting into the video-game habit. 

Teenagers and young men, in fact, make up only 15 percent of the over 190 million video-game 

users in the United States. 

 

Evidence supporting the effectiveness of game-based learning is starting to emerge. 

Researchers point out that video games have “compelling storylines, attainable challenges, 

rewards, recognition and control,” all of which stimulate learners. A 2012 report on game-based 

learning notes that “there is research evidence demonstrating positive impact on higher order 

skills such as decision making and problem solving.” The report adds that using video games 

can also reduce training time, an advantage for both managers and employees. 

 

Finally, unlike one-time training in a classroom, game-based learning is infinitely repeatable. If 

employees miss something or need more practice, they can always start the game again, using 

the feedback provided by the game to gauge their progress. This leads to a sense of 

accomplishment and creates a supportive learning environment, which is what we all want in an 

education strategy. 

 
Extended Response Prompt: 
 
 
 
 

  

Analyze the arguments presented in the two journal articles. In your response, develop an 

argument in which you explain how one position is better supported than the other. 

Incorporate relevant and specific evidence from both sources to support your argument.  

Remember, the better-argued position is not necessarily the position with which you agree. 

This task should take approximately 45 minutes to complete. 
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Both Sides Now 

When reading argumentative non-fiction text, materials often present one side or viewpoint on a 
particular issue. Sometimes, the text may provide evidence to support both sides. Then, it is up 
to the reader to determine which is best supported. Analyzing and evaluating the evidence for 
both sides is one way to identify a claim and the reasons for making a specific decision/claim. 
 

Both Sides Now 

Evidence that Supports Game-
Based Learning 

 

 

 

Which author provides 

the better supported 

argument regarding 

game-based learning? 

Evidence that Opposes Game-
Based Learning 
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Decision (Claim) 

 

 

 

Reasons (Analysis/Evaluation) 

 

 

 

 

 

Decision (Claim) 

 

 

 

Reasons (Analysis/Evaluation) 
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Social Studies High Impact Indicators 

Indicator What to look for in student work:  
Students’ work shows they have . . . 

SSP.2.a Determine 
the central ideas or 
information of a 
primary or secondary 
source document, 
corroborating or 
challenging 
conclusions with 
evidence. 
 

 differentiated between the concepts of topic and main idea.  

 identified the topic and/or main idea of a piece of text.  

 identified supporting details for a given main idea.  

 summarized a piece of text.  

 fully explained relevant details in the text that support the main idea.  

 located a single piece of evidence in the text.  

 located multiple pieces of evidence in a text.  

 differentiated between relevant and irrelevant evidence.  

 used evidenced to support or challenge an author’s conclusion.  

SSP.2.b Describe 
people, places, 
environments, 
processes, and 
events, and the 
connections between 
and among them. 

 described pertinent elements in the text, including: people, places, 
environments, processes, and events.  

 identified relationships among multiple elements (listed above) in the 
text.  

 fully explained relationships among the elements.  

SSP.3.c Analyze 
cause-and-effect 
relationships and 
multiple causation, 
including action by 
individuals, natural 
and societal 
processes, and the 
influence of ideas. 
 

 identified (potential or actual) causes for given effects.  

 identified (potential or actual) effects for a given cause.  

 identified examples of cause-effect relationships in texts.  

 fully explained how or why one event or set of circumstances in a 
cause-effect relationship caused another.  

 fully explained a sequence of causes leading to a given effect.  

 identified multiple causes of a given event or set of circumstances.  

SSP.5.c Analyze how 
a historical context 
shapes an author's 
point of view. 
 

 identified the author’s point of view in a primary source text.  

 identified the major eras in U.S. history relevant to a specific text and 
identify influential events, figures, and ideas therein.  

 identified context (events, figures, ideas) relevant to the given text.  

 fully explained how the historical context directly relates to the author’s 
point of view.  

SSP.8.a Compare 
treatments of the 
same social studies 
topic in various 
primary and 
secondary sources, 
noting discrepancies 
between and among 
the sources. 
 

 identified a common topic in multiple sources.  

 described commonalities in treatment of a topic across multiple sources.  

 identified differences in the way the sources treat the topic.  

 fully explained how a given difference in treatment is meaningful to the 
understanding of the topic itself.  

Used with permission from GED Testing Service®  
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And the Answer Is . . .  

1. How old is the United States?  

2. How many states are there in the United States? 

3. When is election day? 

4. How many of the 105 original colonists to settle at Jamestown, Virginia in 1607 were female? 

5. Who was the first president born in a hospital? 

6. Bi-cameral refers to what? 

7. In which hand is the Statue of Liberty’s torch? 

8. On our flag, is the top stripe red or white? 

9. On the back of a dollar bill, what is in the center? 

10. How many branches of government are there? 

11. Who designed the current 50 star flag? 

12. How many amendments to the Constitution have been introduced to Congress? 

13. What is on the top floor of the Supreme Court Building? 

14. Who was the only president to be unanimously elected? 

15. What is the national flower of the United States? 

16. How old must a person be to be President? 

17. What famous American did not sign the Declaration of Independence? 

18. On a standard traffic light, is the green on the top or bottom? 

19. What did the Founding Fathers use to keep their wigs white? 

20. Which four Presidents’ faces are carved into Mount Rushmore? 
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Answers 

1. The United States declared independence on July 4, 1776, which will make it 236 years old. 
2. 50 
3. Election Day in the United States is on the Tuesday after the first Monday in November. 
4. None – women didn’t arrive until 1609 
5. Jimmy Carter 
6. Two house of legislature 
7. Right 
8. Red 
9. ONE 
10. Three 
11. A 17 year old student, Robert G. Heft, whose teacher said he would raise his grade to an A if the 

Congress accepted his “mediocre” design. 
12. Over 11,000 with thirty-three going to the states to be ratified and twenty seven officially becoming 

amendments to the Constitution? 
13. A basketball court 
14. George Washington 
15. Rose – In 1985, Ronald Reagan signed a proclamation certifying the rose as the national flower. 
16. 35 years of age and must be a resident of the United States for fourteen years 
17. George Washington 
18. Bottom 
19. Rice 
20. Thomas Jefferson, George Washington, Theodore Roosevelt, Abraham Lincoln

https://www.mapsofworld.com/usa/4th-of-july/
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Reading Like a Historian (Stanford History Education Group) http://sheg.stanford.edu/rlh 

Historical Reading 
Skills 

Questions Students should be able to . . . Prompts 

Sourcing (Before 
reading document) 

 Who authored the document? 

 What is the author’s point of view? 

 Why was it written? 

 When was it written? 

 Where was it written? 

 Is this source believable? Why? Why not? 

 Identify author’s position  

 Identify and evaluate author's purpose 
in producing document  

 Predict what author will say BEFORE 
reading document 

 Evaluate source's 
believability/trustworthiness by 
considering genre, audience, and 
author's purpose 

This author probably believes… 
 
I think the audience is… 
 
Based on the sourcing information, I 
predict this author will… 
 
I do/don’t trust this document 
because… 

Contextualization  What else was going on at the time this 
was written? 

 What was it like to be alive at this time? 

 What things were different back then? 
What things were the same? 

 Use context/background information 
to draw more meaning from document 

 Infer historical context from 
document(s) 

 Recognize that document reflects one 
moment in changing past 

 Understand that words must be 
understood in a larger context 

I already know that ____ is happening 
at this time… 
 
From this document I would guess 
that people at this time were feeling…  
 
This document might not give me the 
whole picture because … 

Close Reading  What claims does the author make? 

 What evidence does the author use to 
support those claims? 

 What words or phrases does the author 
use to convince me that he/she is right? 

 What information does the author leave 
out? 

 How does this document make me feel? 

 Identify author’s claims about event 

 Evaluate evidence/reasoning author 
uses to support claims 

 Evaluate author’s word choice; 
understand that language is used 
deliberately 

I think the author chose these words 
because they make me feel… 
 
The author is trying to convince me… 
(by using/saying…) 

Corroboration  What do other pieces of evidence say? 

 Am I finding different versions of the 
story? Why or why not? 

 What pieces of evidence are most 
believable? 

 Establish what is true by comparing 
documents to each other 

 Recognize disparities between two 
accounts 

This author agrees/ disagrees with… 
 
This document was written 
earlier/later than the other, so… 

http://sheg.stanford.edu/rlh
http://sheg.stanford.edu/rlh
http://sheg.stanford.edu/rlh
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The “Real” Abraham Lincoln  
Directions: Complete this chart after reviewing the primary sources about Abraham Lincoln. Pick two 
documents and answer the questions about each. 

 Document 1 Document 2 

Sourcing  
Who made this 
source? Where did it 
come from? 

 
 
 
 
 
 
 

 

Contextualizing 
Imagine the setting 
around this 
document. 
How does that world 
differ from our own? 
What does this 
source tell you about 
that world? 
 

  

Close Reading 
What does this 
document tell you 
about Abraham 
Lincoln? Make a 
brief list of details. 
 

 
 
 
 
 
 
 
 

 

Corroborating 
Does this document 
tell you something 
new about Lincoln or 
reinforce what you 
already knew? Does 
it contradict 
something you 
already knew? 
 

 
 
 
 
 
 
 
 
 
 

 

Evaluating 
Does this document 
change your opinion 
of Abraham Lincoln? 
Why or why not? 
 

 
 
 
 
 
 
 
 
 

 

Adapted from Abraham Lincoln: Man versus Legend 
http://www.pbs.org/opb/historydetectives/educators/lessonplan/abraham-lincoln-man-versus-legend/ 

http://www.pbs.org/opb/historydetectives/educators/lessonplan/abraham-lincoln-man-versus-legend/
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Sample Source Materials 

 

Excerpt from Abraham Lincoln Letter to Jesse W. Fell 

December 20, 1859 

I was raised to farm work, which I continued till I was twenty two. At twenty one I came to Illinois, 

and passed the first year in Macon County. Then I got to New-Salem (at that time in Sangamon, 

now in Menard County), where I remained a year as a sort of Clerk in a store. Then came the 

Black Hawk war; and I was elected a Captain of Volunteers – a success which gave me more 

pleasure than any I have had since. I went the campaign, was elated, ran for the Legislature the 

same year (1832) and was beaten –the only time I ever have been beaten by the people. The 

next, and three succeeding biennial elections, I was elected to the Legislature. I was not a 

candidate afterwards. During this Legislative period I had studied law, and removed to 

Springfield to practice it. In 1846 I was once elected to the lower House of Congress. Was not a 

candidate for re-election. From 1849 to 1854, both inclusive, practiced law more assiduously 

than ever before. Always a whig in politics, and generally on the whig electoral tickets, making 

active canvasses– I was losing interest in politics, when the repeal of the Missouri Compromise 

aroused me again. What I have done since then is pretty well known. 

If any personal description of me is thought desirable, it may be said, I am, in height, six feet, 

four inches, nearly; lean in flesh, weighing, on an average, one hundred and eighty pounds; dark 

complexion, with coarse black hair, and grey eyes– no other marks or brands recollected. 
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October 3, 1862 Photograph 

Antietam, Md. Allan Pinkerton, President Lincoln, and Maj. Gen. John A. McClernand 

Photographer: Alexander Gardner 
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Personal Letter from Lincoln to His Wife 
 

Washington, April 16, 1848 
 
Dear Mary:  
In this troublesome world, we are never quite satisfied. When you were here, I thought you hindered me 
some in attending to business; but now, having nothing but business---no variety---it has grown 
exceedingly tasteless to me. I hate to sit down and direct documents, and I hate to stay in this old room by 
myself. You know I told you in last sunday's letter, I was going to make a little speech during the week; but 
the week has passed away without my getting a chance to do so; and now my interest in the subject has 
passed away too. Your second and third letters have been received since I wrote before. Dear Eddy 
thinks father is “gone tapila.”  Has any further discovery been made as to the breaking into your grand-
mother's house?  If I were she, I would not remain there alone. You mention that your uncle John Parker 
is likely to be at Lexington. Dont forget to present him my very kindest regards. 
 
I went yesterday to hunt the little plaid stockings, as you wished; but found that McKnight has quit 
business, and Allen had not a single pair of the description you give, and only one plaid pair of any sort 
that I thought would fit ``Eddy's dear little feet.'' I have a notion to make another trial to-morrow morning. If 
I could get them, I have an excellent chance of sending them. … 
 
…Very soon after you went away, I got what I think a very pretty set of shirt-bosom studs---modest little 
ones, jet, set in gold, only costing 50 cents a piece, or $1.50 for the whole. 
 
Suppose you do not prefix the ``Hon'' to the address on your letters to me any more. I like the letters very 
much, but I would rather they should not have that upon them. It is not necessary, as I suppose you have 
thought, to have them to come free. 
 
And you are entirely free from head-ache? That is good---good---considering it is the first spring you have 
been free from it since we were acquainted. I am afraid you will get so well, and fat, and young, as to be 
wanting to marry again. Tell Louisa I want her to watch you a little for me. Get weighed, and write me how 
much you weigh. 
 
I did not get rid of the impression of that foolish dream about dear Bobby till I got your letter written the 
same day. What did he and Eddy think of the little letters father sent them?  
Dont let the blessed fellows forget father…. 
 
Most affectionately  
 
A. LINCOLN 
 
Retrieved from the World Wide Web at: http://hd.housedivided.dickinson.edu/node/40329 
 

  

http://hd.housedivided.dickinson.edu/node/40329
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Gettysburg Address - Abraham Lincoln: A Video Recording by Jeff Daniels 
https://www.youtube.com/watch?v=9TCMHVmNc5w 

  

 
 

 

 
 
Famous Quotes 
 
“The struggle of today is not altogether for today – it is for a vast future also. With a reliance on 
Providence, all the more firm and earnest, let us proceed in the great task which events have 
devolved upon us.” 
Annual message to Congress, December 3, 1861 
 
“With malice toward none; with charity for all; with firmness in the right, as God gives us to see 
the right, let us strive on to finish the work we are in; to bind up the nation’s wounds’ to care for 
him who shall have borne the battle, and for his widow, and his orphan.” 
Second Inaugural Address, March 4, 1865 
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Photographs of Lincoln 

  

   

 



 

 18 

 
Living in Lincoln’s Time 
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Read Like a Historian 

Document Name ______________________________________________________ 
 
 
 
 
 
  

Examine: What do you see? What topic does it address? What 
details do you notice in this source? What is interesting? Is there 
something that you don’t understand? 

Draw conclusions: Base on your background knowledge and the 
details in this document, what conclusions can you draw about the 
historical period and the meaning of the document? 

Question: What other information do 
you need to understand this source? 
What questions do you have for further 
research? 

Think: What are some guesses you 
can make about this document? Who 
do you think made it? When? Why did 
they make it? Is it neutral or biased? 
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First Amendment Scavenger Hunt 

“Congress shall make no law respecting an establishment of religion, or prohibiting the free 
exercise thereof; or abridging the freedom of speech, or of the press; or the right of the people 
peaceably to assemble, and to petition the Government for a redress of grievances.” 
 
Get a local newspaper or a USA Today. It doesn’t matter what day you use. 
 
Complete the following chart: 

• Provide information on the newspaper used and the date. 
• List the five freedoms guaranteed by the First Amendment.  
• Find an example of each of the five freedoms. 
• Write down the headline or an accurate description of the advertisement, letter, or symbol. 
• Identify what type of example you used: article, letter to the editor, editorial, editorial cartoon, 

graphic, picture, advertisement, etc. 
• Finally, write one or two sentences describing how the article reflects the freedom guaranteed in 

the First Amendment. Example: An article about whether or not a book should be banned from a 
library reflects the purpose for the Freedom of Press. 

 
Newspaper _______________________________________________________ Date ______________ 
 

Freedom Headline/ 
Description 

Type of Example How does this article reflect the freedom? 
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Science High Impact Indicators 

Indicator What to look for in student work:  
Students’ work shows they have . . . 

SP.2.b: Identify and refine 
hypotheses for scientific 
investigations.  
 

 identified a hypothesis for a given scientific investigation.  

 differentiated between an appropriate hypothesis and a poorly 
conceived hypothesis.  

 used a hypothesis to support or challenge a given conclusion.  

 identified a hypothesis for a given data set.  

 refined a hypothesis to more appropriately suit a scientific 
experiment.  

SP.2.e: Identify and 
interpret independent and 
dependent variables in 
scientific investigations.  

 identified the independent variable in a given investigation.  

 identified the dependent variable in a given investigation.  

 fully explained the relationship between the independent and 
dependent variables in a given experiment. 

SP.4.a: Evaluate whether 
a conclusion or theory is 
supported or challenged 
by particular data or 
evidence.  
 

 identified and explained why the evidence supports the proposed 
claim or solution.  

 identified and explained which piece of data supports or 
contradicts the given hypothesis.  

 identified multiple reasons a piece of evidence supports a theory 
or hypothesis and compare those reasons to each other.  

 identified which scientific model would be weakened or 
strengthen by particular evidence.  

 fully explained why given evidence supports a scientific theory.  

 fully explained why given evidence challenges a scientific theory.  

SP.6.a: Express scientific 
information or findings 
visually.  
 
 

 translated information presented verbally or numerically into a 
visual format  

 integrated information presented verbally and numerically into a 
visual format  

 identified relationships among graphs or diagrams  

 identified visual representations of scientific processes explained 
in a given text  

 completed diagrams to demonstrate understanding of 
relationships among variables, scientific concepts, or processes  

SP.7: Apply formulas from 
scientific theories.  
 

 solved for a variable within a scientific equation  

 balanced an equation.  

 identified what changes will result if a variable within a scientific 
equation increases or decreases.  

  identified relationships between variables in a scientific formula.  

 interpreted symbolic representations of information and scientific 
data.  
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Writing a Hypothesis 

Have students write a scientific hypothesis based on information obtained through a scenario. The 

following are sample scenarios that can be used to get started. 

1. Geraldo believes that groceries at Costco will be less expensive than groceries at Safeway. Write 

a measurable hypothesis related to Geraldo's observation.  

2. Amanda is having trouble focusing on homework. She sits at her desk and stares at her books, 

but her mind wanders and she can’t focus on her work. Amanda wonders if she would focus 

better if she turns off all of the distractions around her. She gets her homework together and 

turns off the television and all other things that make noise in her room. Amanda predicts that 

eliminating “background noise” will help her focus. 

3. Dillon wondered if eliminating all carbohydrates from his diet would help him lose weight. He 

weighed himself on Monday and then ate no food high in carbs for 7 days. He weighed himself 

the following Monday expecting that his weight would be the same as the previous week. 

4. Scientists from the Department of Fish and Game have noticed that trout are more likely to get 

parasites when they are living in shallower, warmer, and muddy waters.  

5. In my garden, I noticed that the shade-loving plants were not flourishing this year. In the past this 

has never been a problem. 

6. A turtle kept at one of the New Zoo’s exhibits is fed a green diet, which is consistent with her 

herbivorous food preference. In the past few months, however, this turtle refuses to eat any sort 

of vegetable. 

Note: Any common occurrence can be used to construct a hypothesis, such as the number of 
times that a coin will come up heads or the frequency of the numbers generated by a pair of 
dice, and then tested against experiment. It is important to devise a hypothesis and then 
check it against. It is important to stress that there is nothing wrong with having a "wrong" 
hypothesis. Most scientists make many more mistakes than successes in their lives.  
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Thinking Like a Scientist: Design Your Experiment 

 
Provide students with experiences in creating an experimental design for real-world situations. Give 
each group in your class a real-world question or scenario. Ask the group to design an experiment or 
investigation to answer the experimental question. Students should identify a control group, 
dependent and independent variables, and possible outcomes or what type of data would be 
gathered. Have students write out their experimental design and do a mini-presentation to the class. 
 
A few questions to get you started are: 
 

 Does hot water freeze faster than cold water? 

 Does aspirin keep cut roses fresher longer? 

 Can females taste the difference between Pepsi and Coke better than males? 

 What detergent removes stains the best? 
 
The following are a couple of beginning scenarios to use in the classroom. 
 
Scenario 1 
You have often noticed that ants follow one another in a trail to food. How do they know to follow 
each other in the trail? Do they have a form of communication that we can't hear or see? Or do they 
follow the trail because they see other ants following the trail? 
 
Make several hypotheses that could explain why ants follow one another in a trail to food. Then 
design an experiment to test one of your hypotheses. What results would you observe if your 
hypothesis is true? What results would you observe if your hypothesis is false? 
 
Scenario 2 
You want to determine the effects of a certain fertilizer on the growth of orchids grown in a 
greenhouse.  Materials that are available to you include:  greenhouse, 100 orchid plants, water, 
fertilizer, and soil.  You want to know if the orchids will grow best with a weak concentration of 
fertilizer, a medium concentration of fertilizer, or a high concentration of fertilizer.  How will you 
design an experiment to test different concentrations of this fertilizer? 
 
Scenario 3 
When opening a container of cranberry juice, you noticed the label "refrigerate after opening." You 
also notice this label on a variety of other food containers, such as mayonnaise bottles and tuna 
cans. Why does the food have to be refrigerated once the can or bottle is opened, but not before? 
What would happen if the food were not refrigerated after opening? What does refrigeration do? 
 
Make several hypotheses that could explain why certain foods can remain unrefrigerated before 
opening, but not after opening. Then design an experiment to test one of your hypotheses. What 
results would you observe if your hypothesis is true? What results would you observe if your 
hypothesis is false? 
 
Scenarios adapted from: 
http://www.accessexcellence.org/RC/AB/WYW/wkbooks/OBAS/thinkhand2.phpA 
 
  

http://www.accessexcellence.org/RC/AB/WYW/wkbooks/OBAS/thinkhand2.phpA
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Scenario 4 
In this exercise you will read the following scenario and identify the different parts of the scientific 
method. 
 
A scientist noticed that cattails grew only in swampy parts of his backyard. He decided to try to find 
out why. He went to the library and found out the following facts: Cattails are not found in deserts, 
Cattails are usually found in many swamps, Cattails sometimes grow in rivers and streams. The 
scientist thought for a while, then said, "I think I have figured out the answer. Cattails need a lot of 
water to grow." He then went into his yard and dug up 100 cattails. He divided them into four groups. 
Each group contained 25 cattails. All of the groups were grown in the same type of soil, they all 
received the same amount of light, and they were all kept at the same temperature. There was only 
one difference between the groups. Group 1 received 4 mL of water a day. Group 2 received 3 mL of 
water a day. Group 3 received 2 mL of water a day. Group 4 received 1 mL of water each day. Every 
day he went out and measured the plants. After 30 days he observed that the plants in group 1 had 
grown an average of 8 cm. The plants in group 2 had grown an average of 4 cm. The plants in group 
3 had grown an average of 2 cm. The plants in group 4 had grown an average of only 1 cm. He then 
decided that the amount of water that a cattail receives affects its growth. Plants that receive more 
water, grow more. The scientist then repeated his experiment using another 100 cattails.  
 
1. Hypothesis: ____________________________________________________________________  

2. Dependent Variable: _____________________________________________________________  

3. Independent Variable: ____________________________________________________________  

4. Constants: _____________________________________________________________________  

5. Control Group:__________________________________________________________________  

6. Experimental Group: _____________________________________________________________  

 
 
Scenario 5 
Al wonders if adding salt to water will affect how long it takes the water to freeze. Al thinks that salt 
water will freeze more quickly than fresh water. He decides to check his hypothesis by conducting an 
experiment. Al takes two ice trays and fills one with distilled water and the other with distilled water 
that has two tablespoons of salt added. He makes sure he puts exactly the same amount of water in 
each ice tray. Al takes the trays and puts them side by side in the freezer. Al checks the ice trays 
every 10 minutes to see if the water in each tray has begun to freeze. Al finds that after 20 minutes 
the water in the ice tray without the salt has started to form ice, while the ice tray with the salt water is 
still completely liquid. 
 
1. Hypothesis: ____________________________________________________________________  

2. Dependent Variable: _____________________________________________________________  

3. Independent Variable: ____________________________________________________________  

4. Constants: _____________________________________________________________________  

5. Control Group:__________________________________________________________________  

6. Experimental Group: _____________________________________________________________  
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Understanding the Components of an Experiment 

 
Directions: After completing the following table, read the passage (“The Experiment”) below and 
show your understanding of the different components of an experiment by providing examples and 
explanations in the table on the reverse side of this paper. 
 

Component Definition/Description 

Hypothesis  

Quantitative Data  

Qualitative Data  

Repeated Trials  

Independent Variable  

Dependent Variable  

Control  

Constants  

 
 
 
 
 
 
 
 
 
 

Component Example from                                 
“The Experiment” 

Reasoning 

Hypothesis   

Quantitative Data   

Qualitative Data   

Repeated Trials   

Independent Variable   

Dependent Variable   

Control   

Constants   

 
Adapted from Cothron, Julia, et al. Students and Research. 

  

The Experiment 
A shopping mall wanted to determine whether the more expensive “Tough Stuff” floor wax was 
better than the cheaper “Steel Seal” floor wax at protecting its floor tiles against scratches. One 
gallon or each type of floor wax was applied to each of the five test sections of the main hall of 
the mall. The test sections were all the same size and were covered with the same kind of tiles. 
Five (5) other test sections received no wax. After 3 weeks, the number of scratches in each of 
the test sections were counted. 
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Evaluating Experiments 

Read the following scenarios and answer the questions that follow. 
 
Scenario 1 

 

The manager of an automobile factory feels that his workers aren’t working 

as well as they could and thinks that he can improve productivity by having 

workers drink Super Energy Juice.  He splits his workers into two groups, 

group A and group B:  Group A receives the Super Energy Juice and 

Group B does not.  He asks them to assemble as many cars as possible in 

one hour.  At the end of one hour, Group A assembled 27 cars and Group 

B assembled 41 cars. 

   

1. What was the factory manager’s hypothesis? What was the independent variable?  

2. What was the dependent variable?  

3. Which group was the control group and which group was the experimental group?  

4. What conclusion should the factory manager make from his experiment?  How could his 

experiment be improved?   

 

Scenario 2 

 

A personal trainer thinks her clients get better workouts and are stronger if they 

listen to music while working out.  Over the next week, she divides her 20 clients 

into two groups of 10.  For the first group, she plays music and sees if they can 

lift a barbell weighing 50 lbs.  For the second group, she repeats the test but 

does not play any music.  All 10 members of the music group could lift the 

barbell, but only 7 members of the no music group could lift the barbell.  She 

concludes that her hypothesis was correct and decides to always play music for her clients.   

    

1. What was the personal trainer’s hypothesis?  

2. What was the independent variable?  

3. What was the dependent variable?  

4. Which group was the control group and which group was the experimental group?  

5. Was the personal trainer’s hypothesis correct?  Explain why or why not.   

6. How could her experiment be improved?  
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Scenario 3 

 

A team of environmental scientists believes that global warming will have a negative impact on 

tropical fish populations.  They design an experiment to model the effects of global warming by filling 

two aquariums with saltwater and placing a dozen small tropical fish in each aquarium.  They add an 

equal amount of fish food to each aquarium each day.  Although the water temperature in both 

aquariums begins at 25˚ C, they keep the water temperature of aquarium A  

 

constant throughout the experiment and raise the water temperature of aquarium B by 1˚C per week.  

At the end of 8 weeks, 8 of 12 of the fish in aquarium A survived and 9 of 12 of the fish in aquarium B 

survived.  The scientists conclude that global warming does not pose a significant threat to tropical 

fish.   

 

What was the team’s hypothesis?  

What was the independent variable?  

What was the dependent variable?  

Which group was the control group?  

Which group was the experimental group?  

Was the team’s hypothesis correct?  Explain why or why not.   

Do you agree with the team’s conclusion?  Explain why or why not.   

How could the team’s experiment be improved?  

 

 

Scenario 4 

 

The team of scientists in the previous question is contacted by the producers of a television news 

program looking for experts to appear in an episode about global warming.  The scientists are 

divided in opinion on whether or not they should share their findings with the scientific community or 

the general public first.  What should they do?  Explain your answer.   

 

 

Scenario 5 

 

 A new brand of fertilizer called Rapid Grow hits the market 

accompanied by advertisements that claim it is better than the 

leading brand.  The current leading brand, Super Plants, is famous 

for its slogan “What plants like best”.   

 

Design an experiment to test the companies’ claims, making sure to include descriptions of: 

  

1. The independent variable. 

2. The dependent variable. 

3. The control group  

4. The experimental group. 

5. A step-by-step explanation of the experiment including explanations of what kind of data you 

would collect to form your conclusion.      
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Answer Key for Evaluating Experiments  
 
Scenario 1  

1. What was the factory manager’s hypothesis? That the Super Energy Juice would increase 
productivity 

2. What was the independent variable? The Super Energy Juice 
3. What was the dependent variable? The number of cars assembled by each group 
4. Which group was the control group and which group was the experimental group? Group B 

did not receive the juice, so they were the control.  Group A received the juice so they were 
the experimental group. 

5. What conclusion should the factory manager make from his experiment?  That the juice did 
not improve productivity, in fact, it seemed to reduce productivity.   

6. How could his experiment be improved? Answers will vary, for example: Repeat the 
experiment with the same groups of workers, but switch which group receives the juice… 
perhaps Group B is made up of naturally faster workers.  Or, have Group B drink water 
during the experiment, perhaps the act of drinking somehow slowed down Group A. 

 
Scenario 2 

1. What was the personal trainer’s hypothesis? That music made her clients stronger 
2. What was the independent variable? Listening to music 
3. What was the dependent variable? The number of clients that could lift the barbell 
4. Which group was the control group and which group was the experimental group? The group 

without music was the control group, the group that listened to music was the experimental 
group 

5. Was the personal trainer’s hypothesis correct?  Explain why or why not.  Answers will vary, it 
is tempting to say she was correct when there was a 30% difference between the groups 
(7/10 vs. 10/10), but this may be an opportunity to discuss statistical significance and the 
need for large data sets (i.e., 30% is more significant in a trial of 100 people than of 10).  
Similar to the previous question, perhaps the no music group simply had 3 members that 
couldn’t lift the barbell even with music… the differences in the individuals themselves add 
variables that need to be considered when designing the experiment.  

6. How could her experiment be improved? Answers will vary. Sample answers may include: 

 Increase the weight of the barbell… perhaps it was too easy to lift.   

 Assess the strength of her clients before the experiment and compare each client’s 
lifting ability with and without music.   

 Test each group under the different conditions. 
 
Scenario 3 

1. What was the team’s hypothesis? Global warming will negatively affect tropical fish 
populations.   

2. What was the independent variable? Temperature of the water in the aquarium. 
3. What was the dependent variable? The number of fish to survive in the aquarium. 
4. Which group was the control group? Aquarium A: constant water temperature. 
5. Which group was the experimental group? Aquarium B: rising water temperature. 
6. Was the team’s hypothesis correct?  Explain why or why not.  From the data collected, it 

appears that raising the temperature of the water did not have a negative effect on the fish 
compared to the control group. 
 

7. Do you agree with the team’s conclusion?  Explain why or why not.  This question is intended 
to facilitate a discussion of the challenges of environmental scientists, mainly that natural 
populations don’t exist in aquariums being fed fish food.  Populations exist as part of a 
complex ecosystem with many other components and variables than accounted for in the 
team’s simple model.  (e.g., perhaps the rising temperature doesn’t directly affect the fish, but 
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may affect their food, or predators, or breeding areas, or some other aspect of their habitat 
that will ultimately affect their population) 

8. How could the team’s experiment be improved? Answer’s will vary, but students may talk 
about the need to make sure the fish are all of the same species and relatively same health 
(the original design just mentions “tropical fish”), that perhaps additional factors must be 
added to the aquariums, and that the scientists may need to conduct more research and 
base temperatures on more accurate predictions of the changes most likely to result from 
climate change in the natural habitats of the species selected for the experiment.   

 
Scenario 4 
What should they do?  Explain your answer.   
This question is intended to generate a discussion about the importance of peer review.  Students 
should mention that because there were some obvious flaws in the design of the experiment, it would 
be irresponsible to publicize the information without first consulting with other scientists.  
 
Scenario 5 
Answers will vary for this question. Have students share their experimental design and have the 
class evaluate the positives/negatives of the design. 
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Scientific Flow Chart 

Use this chart to organize the data for your science experiment. 
 
       
Describe the problem or ask a question 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
   Describe the control group        Describe the experimental group 

 
 
 
 

  

Conclusions 
 

 

 

 

Independent Variables 

Dependent Variables 

 

 
 
 
 
 

Collect Data 
 

Design the Experiment 
 

State the Hypothesis 
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Scientific Inquiry – Which Falls Fastest? 

 

Which shape of paper falls fastest: An unfolded sheet of paper, a paper folded in fourths, or a 
sheet of crumpled paper? Or can you create a different shape with paper that falls even faster? 

Make Your Plan: 

What is your 

independent 

(manipulated variable)? 

 

 

 

What is your dependent 

(responding) variable 

 

 

 

What is your question?  

 

 

What is your 

hypothesis? 

If, then . . .  

 

 

 

What are the constants? 

(name at least 3) 
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Data: 

Identify your dependent and independent variables for each trial. 

 Independent variables are the variables that are changed in a given model or 

equation. One can also think of them as the ‘input’ which is then modified by the 

model to change the ‘output’ or dependent variable. 

 Dependent variables are considered to be functions of the independent variables, 

changing only as the independent variable changes. 

Dependent Variables ____________________________________________________ 
 
Independent Variables ___________________________________________________ 
 

 Unfolded 

paper 

Paper in 

Fourths 

Crumpled 

Paper 

Unique 

Shape 

Trial 1     

Trial 2     

Trial 3     

Trial 4     

Average     

 

Conclusion: 

Which shape fell the fastest? The slowest? Why? 

 

Did your results support or refute your hypothesis? Why or why not? 

 

What is your next step? 
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The Scientific Method, Statistics, and M&M’s™ 
 

Question – How does your example compare to the population? 
 
State the Problem – You work in a Mars factory and are responsible for the upkeep and 
calibration of the sorting machines. An important part of your job is to ensure that the sorters 
follow the guidelines set up by the company. If the sorters are calibrated correctly, each bag of 
M&M’s™ will have the same number of brown, yellow, blue, red, orange, and green candies. 
Your regional, quality control supervisor will be visiting tomorrow and wants to see how the 
machines are functioning. It is your job to determine the accuracy of the sorting machines by 
calculating the frequency and percentages of the identified bags of candy. You know that the 
supervisor wants to see a chart that will quickly identify whether there are any problems. 
 
Hypothesis (based on the question/problem identified above) 
 
 
 
 
 
 
 
 
 
 
Experiment and Record the Data 
 
Complete the chart on the next page. Determine the frequency and the percentage of each 
candy color. The following are the percentages of each color per bag that are set by the 
company.  
 
 
 
  

If . . .  
 
 
Then . . .  

CLV 

12.4% 

13.5% 

13.1% 

20.7% 

20.5% 

19.8% 
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Data Chart (You analyze five different bags of M & M’s® and note the following total number and number by color of each package. 
Complete the following chart. Determine the frequency and the percentage of each candy color.) 
 

Candy 
Color 

Package Total 
Average 

(Mean) 

Percentage Range Median Mode 

1 2 3 4 5 

Blue 7 9 6 8 9 

   

   

Brown 4 3 7 4 6 

   

   

Green 10 9 5 8 8 

   

   

Orange 11 10 12 9 8 

   

   

Red 13 14 13 15 13 

   

   

Yellow 7 4 7 7 9 

   

   

         

   

Whole Bag 52 49 50 51 53 
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Analyze the Data and From a Conclusion 
 
Graph the Data 
 
To compare your results to the ratio distribution from the Mars Company, create a graph to show the 
comparison. Select one of the following: 
 

 Create a histogram or bar graph to visually display the frequency of each color of M&M’s® in an 

average package as provided by the Mars Company. 

 

 Create a histogram or bar graph to visually display the frequency of each color of M&M’s® in the 

packages that you analyzed. 

 

 Create a pie chart that provides the ratio distribution as provided by the Mars Company. 

 

 Create a pie chart to compare the relative proportion of each individual color to the whole 

population. 

 

 Create a different type of graphic that shows comparison. Provide your reason for selecting this 

type of graphic to best display the data. 

 
Write a Conclusion 
 
Using the data, form a paragraph that answers the problem you looked to solve in the M&M’s® lab, 
include how your actual results compared with your hypothesis. Was your hypothesis correct or not? How 
confident are you in your conclusion? Why? Why Not? 
 
Looking at your data table and graphs, do you think you can predict what color(s) M&M you are most 
likely to pick from a package? If so, what color(s) is it? 
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The Scientific Method, Statistics, and M&M’s™ 
 

Question – How does your example compare to the population? 
 
 
State the Problem – Are the Mars sorters working properly? 
 
 
Hypothesis (based on the question/problem identified above) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiment and Record the Data 
 
Complete the chart on the next page. Determine the frequency and the percentage of each candy color. 
Make sure to use the correct percentages from the Mars Company, dependent on where the candy was 
produced. 
 
 
 
 
  

HKP 

12.5% 

12.5% 

12.5% 

25% 

25% 

12.5% 

CLV 

12.4% 

13.5% 

13.1% 

20.7% 

20.5% 

19.8% 
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Data Chart (Complete the following chart. Determine the frequency and the percentage of each candy color.) 
 
 

Candy 
Color 

Package Total 
Average 

(Mean) 

Percentage Range Median Mode 

1 2 3 4 5 

Blue 

        

   

Brown 

        

   

Green 

        

   

Orange 

        

   

Red 

        

   

Yellow 

        

   

         

   

Whole Bag 
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Analyze the Data and From a Conclusion 
 
Graph the Data 
 
To compare your results to the ratio distribution from the Mars Company, create a graph to 
show the comparison. Select one of the following: 
 

 Create a histogram or bar graph to visually display the frequency of each color of 

M&M’s® in an average package as provided by the Mars Company. 

 

 Create a histogram or bar graph to visually display the frequency of each color of 

M&M’s® in the packages that you analyzed. 

 

 Create a pie chart that provides the ratio distribution as provided by the Mars Company. 

 

 Create a pie chart to compare the relative proportion of each individual color to the 

whole population. 

 

 Create a different type of graphic that shows comparison. Provide your reason for 

selecting this type of graphic to best display the data. 

 
Write a Conclusion 
 
Using the data, form a paragraph that answers the problem you looked to solve in the M&M’s® 
lab, include how your actual results compared with your hypothesis. Was your hypothesis 
correct or not? How confident are you in your conclusion? Why? Why Not? 
 
Looking at your data table and graphs, do you think you can predict what color(s) M&M you are 
most likely to pick from a package? If so, what color(s) is it? 
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Mathematical Reasoning High Impact Indicators (Used with 

permission from GED Testing Service
®) 

Assessment 
Target 

Indicators What to look for in student work:                          
The student can 

Q.1 Apply number 
sense concepts, 
including ordering 
rational numbers, 
absolute value, 
multiples, factors, 
and exponents 
 

• Q.1.a Order fractions and decimals, including 

on a number line. 
• Q.1.b Apply number properties involving 

multiples and factors, such as using the least 
common multiple, greatest common factor, or 
distributive property to rewrite numeric 
expressions. 

• Q.1.c Apply rules of exponents in numerical 

expressions with rational exponents to write 
equivalent expressions with rational exponents. 

• Q.1.d Identify absolute value of a rational 

number as its distance from 0 on the number 
line and determine the distance between two 
rational numbers on the number line, including 
using the absolute value of their difference. 

• convert fractions to decimals or vice 
versa in order to compare them, and 
listed the original numbers in ascending 
order. 

• identify common factors and calculated 
the greatest common factor by 
multiplying common factors, and has 
also identify common multiples, including 
least common multiples. 

• select the appropriate rule(s) of 
exponents to apply to exponential 
expressions, and simplify exponential 
expressions using one or more rules of 
exponents. 

• identify the location of a rational number 
on the number line, created absolute 
value expressions to represent distances 
on the number line, and simplify absolute 
value expressions. 

Q.3 Calculate and 
use ratios, 
percents and 
scale factors 
 

• Q.3.a Compute unit rates. Examples include but 

are not limited to: unit pricing, constant speed, 
persons per square mile, BTUs per cubic foot. 

• Q.3.b Use scale factors to determine the 

magnitude of a size change. Convert between 
actual drawings and scale drawings. 

• Q.3.c Solve multistep, arithmetic, real-world 

problems using ratios or proportions including 
those that require converting units of measure. 

• Q.3.d Solve two-step, arithmetic, real world 

problems involving percents. Examples include 
but are not limited to: simple interest, tax, 
markups and markdowns, gratuities and 
commissions, percent increase and decrease. 

• identify the relationship between 
quantities, then divide appropriately to 
determine the unit rate defined by those 
quantities. 

• create proportions to model problems 
involving scale, then calculate 
measurements using proportional 
reasoning, and has also calculate 
measurements using scale factors. 

• create proportions to model real-world 
problems involving ratios and 
proportions, and use ratios, proportions, 
and proportional reasoning to calculate 
quantities relating to those problems. 

• identify the relationships between 
quantities (including amount of change) 
in problems involving percent increase 
and decrease, and has calculated 
quantities stemming from those 
problems, as well as the amount of 
percent increase of decrease. 

Q.4 Calculate 
dimensions, 
perimeter, 
circumference, 
and area of two-
dimensional 
figures 
 
Q.5 Calculate 
dimensions, 
surface area, and 
volume of three-
dimensional 
figures 

 

• Q.4.a Compute the area and perimeter of 

triangles and rectangles. Determine side 
lengths of triangles and rectangles when given 
area or perimeter. 

• Q.4.b Compute the area and circumference of 

circles. Determine the radius or diameter when 
given area or circumference 

• Q.4.c Compute the perimeter of a polygon. 

Given a geometric formula, compute the area of 
a polygon. Determine side lengths of the figure 
when given the perimeter or area. 

• Q.4.d Compute perimeter and area of 2-D 

composite geometric figures, which could 
include circles, given geometric formulas as 
needed.  

• Q.4.e Use the Pythagorean theorem to 

determine unknown side lengths in a right 

• identify the dimensions of a geometric 
figure from a diagram, then substitute the 
values for those dimensions into the 
appropriate formula for geometric 
measurement, then calculate the 
resulting numerical expression. 

• calculate the perimeter of polygons. 
• identify the shapes that comprise a 

composite figure. 
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triangle. 
• Q.5.a When given geometric formulas, compute 

volume and surface area of rectangular prisms. 
Solve for side lengths or height, when given 
volume or surface area. 

• Q.5.b When given geometric formulas, compute 

volume and surface area of cylinders. Solve for 
height, radius, or diameter when given volume 
or surface area. 

• Q.5.c When given geometric formulas, compute 

volume and surface area of right prisms. Solve 
for side lengths or height, when given volume or 
surface area. 

• Q.5.d When given geometric formulas, compute 

volume and surface area of right pyramids and 
cones. Solve for side lengths, height, radius, or 
diameter when given volume or surface area. 

• Q.5.e When given geometric formulas, compute 

volume and surface area of spheres. Solve for 
radius or diameter when given the surface area. 

• Q.5.f Compute surface area and volume of 

composite 3-D geometric figures, given 
geometric formulas as needed. 

A.3 Write, 
manipulate, solve, 
and graph linear 
inequalities 

 

• A.3.a Solve linear inequalities in one variable 

with rational number coefficients. 
• A.3.b Identify or graph the solution to a one 

variable linear inequality on a number line. 
• A.3.c Solve real-world problems involving 

inequalities. 
• A.3.d Write linear inequalities in one variable to 

represent context. 
 

• solve inequalities in one variable, using 
the standard algorithms. 

• solve a one-variable inequality and 
identified or created a graph on the 
number line of the solution . 

• analyze the relationship between 
quantities in a real-world problem, and 
then create an inequality to model the 
problem situation. 

• analyze the relationship between 
quantities in a real-world problem, and 
then solve the problem through algebraic 
reasoning. 

A.7 Compare, 
represent, and 
evaluate functions 

 

• A.7.a Compare two different proportional 

relationships represented in different ways. 
Examples include but are not limited to: 
compare a distance-time graph to a distance-
time equation to determine which of two moving 
objects has a greater speed. 

• A.7.b Represent or identify a function in a table 
or graph as having exactly one output (one 
element in the range) for each input (each 
element in the domain). 

• A.7.c Evaluate linear and quadratic functions for 
values in their domain when represented using 
function notation. 

• A.7.d Compare properties of two linear or 
quadratic functions each represented in a 
different way (algebraically, numerically in 
tables, graphically or by verbal descriptions). 
Examples include but are not limited to: given a 
linear function represented by a table of values 
and a linear function represented by an 
algebraic expression, determine which function 
has the greater rate of change. 

• identify functions and non-functions 
displayed in graphs and tables, and 
create functions (graphs/tables). 

• substitute values for variables in 
functions and evaluate the resulting 
numerical expressions. 

• convert functional representations from 
one from to another, and compare 
properties of the functions. 
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Using Nets to Find Surface Area – Step-by-Step 

Find the surface area of the rectangular prism by using a net. Use graph paper. Note that the shape is 5 
m in length with a base of 3m and a height of 2m. 

 

              
              
              
              
              
              
              
              
              
              
              
              
              

 
 
 
 
 

  

5 m 2 m 

3 m 

2 m 

2 m 

3 m 

5 m 

1. Draw the net to scale (note that the net can be drawn in a different orientation, dependent on 

how you “unfold” it) 

2. You may wish to cut the net out and show students how it folds into the three-dimensional 

shape. 

3. Count the squares – 62 square units 

4. Calculate area and add it up 

5. (5 x 3) + (5 x 3) + (5 x 2) + (5 x 2) + (2 x 3) + (2 x 3) = 15 + 15 + 10 + 10 + 6 + 6 = 62 m
2
 

6. Show students how to combine different shapes to create larger rectangles. For example, the 

top three rectangles could be combined to create a 9 x 3 size shape (5 + 2 + 2 = 9 with a 

height of 3). 
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Calculating Surface Area Using Nets 
 

The diagram shows a rectangular prism. Use graph paper to draw the net for the solid and mark the 
lengths. Calculate the surface area of the solid. 
 

 
 
The diagram shows a prism constructed from two rectangular prisms. Draw the net for the solid and mark 
the lengths. Calculate the surface area of the solid. 
 

 
 
The diagram shows a triangular prism. Draw the net for the solid and mark the lengths. Calculate the 
surface area of the solid. 

 



 

 43 

Graph Paper 
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Nets Answer Key 
 

 
 

 

 
 

 

Answer: The surface area is 232 cm
2
 

Answer: The surface area is 160 cm
2
 

 

Answer: The surface area is 60 cm
2
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Types of Evidence to Support an Argument 

 

 

 
Definition of Evidence 
Facts, documentation, or testimony used to strengthen a claim, support an argument, or reach a 
conclusion. 
 
Example of Types of Evidence 
Claim: The argument in favor of the use of cell phones by “tweens” is better supported because 
of stronger, more reputable evidence. 
 
Source Text: “Tweens” Are Ready for Cell phones by Deborah Pendergast “Safer Kids Summit” 
 
 

Type of Evidence Definition Samples Supporting an 
Author’s Claim 

Factual Truthful statements that cannot be 
denied. Statements that the average 
person may know or which can be 
proven. 

Cell phone usage among 
“tweens” has grown rapidly. 

Statistics or Data Numerical facts; can be presented in 
raw numbers, percentages, or 
fractions. 

The survey found that almost 
60 percent of children ages 8 
to 12 already have cell 
phones. 

Examples or 
Anecdotes 

Real-life situations, events, or 
experiences that illustrate a position; 
anecdotal stories that help explain an 
author’s claim. 

Picture the following scenario: 
You told your fourth-grader 
that you would pick her up 
after school, but you are stuck 
in traffic . . .  

Expert Testimony The observations or conclusions of 
someone who is considered highly 
knowledgeable because he/she is an 
expert in a particular field of study or 
occupation; someone who has first-
hand knowledge and experience. 

Psychologists tell us that the 
period between ages 10 and 
12 . . . is a time to teach 
children about responsibility, 
and to give them opportunities 
to earn our trust. 

Logical Reasoning An explanation which draws 
conclusions that the reader can 
understand; a discussion which helps 
the reader understand or make sense 
out of facts or examples offered. 

Providing a 10-year-old with a 
cell phone offers an ideal way 
to achieve these goals. 

Emotional Appeal Use of sympathy, fear, loyalty, etc. to 
persuade; manipulates the reader’s 
emotions – ethos, pathos, logos 

Providing a 10-year-old with a 
cell phone . . . gives parents 
peace of mind. 

  

Evidence isn't the same as proof. "Whereas evidence allows for professional 
judgment, proof is absolute and incontestable."                                                                             

(Denis Hayes, Learning and Teaching in Primary Schools, 2009) 

http://grammar.about.com/od/pq/g/proofterm.htm
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“The Nature of Science” – What Is Scientific Inquiry? 

 
Introduction:  The purpose of this activity is to get the students to think about the nature of science, 
and also, to show the importance of being an active participant in the learning process.  This activity 
supports the abilities necessary to understand and engage in scientific inquiry. 
 
Materials: 
Print the following pattern on cardstock paper and cut out the individual pieces.  Make enough for 
each student to work individually.  
 

 
 
Procedure: Hand out all the pieces except the small square marked X.  Each piece represents 
current scientific data.  Once the students are given the pieces, provide no further instruction. Most 
students will begin to arrange the pieces on their own.  In a short amount of time, the students will 
put the pieces together to make a square as seen below in Figure 2. 
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parallel lines 

 
lines that stay same 

distance from each 

other forever and never 

intersect 

 

perpendicular 
lines 

 

lines that cross at a 

point and form 90° 

angles 

 
intersecting  

lines 

  

lines that cross 

 at a point 
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vertices 

 a point where two or 

more lines come 

together; also called a 

corner on a polygon 

 

 

 
acute angle  

 

an angle that is less 

than 90° 

 
obtuse angle 

 

 

an angle that is more 

than 90° and less than 

180° 
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right angle 

 

 

an angle that is exactly 

90° 

straight angle 
 

an angle that is exactly 

180° 

complementary 
angles 

 

two angles that add up 

to 90° 
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supplementary 
angles 

 

 

two angles that add up 

to 180° 

opposite angles 

 angles that are across 

from each other; they 

do not share a side or 

vertex 

adjacent angles 

 
two angles that are 

formed with a common 

side 
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equilateral 
triangle 

  

a triangle with three 

equal sides 

 

 

isosceles  
triangle 

  

a triangle with two 

equal sides 

 

 

scalene  
triangle 

 
 
 
 

a triangle with no equal 

sides 
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acute  
triangle 

 
 
 

A triangle with all 

 acute angles 

right triangle 

 
 
 
 

A triangle with one 

right angle 

obtuse triangle 

  

A triangle with one 

obtuse angle 
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quadrilateral 

 

a four sided polygon; 

angles total 360° 

parallelogram 

 

contains two sets of 

parallel sides 

rhombus 

 

contains two sets of 

parallel sides that are 

all congruent 
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rectangle 

 
contains two sets of 

parallel sides that form 

four 90° angles  

square 

 contains two sets of 

parallel sides that form 

four 90° angles; all 

sides are congruent 

isosceles 
trapezoid 

 a quadrilateral that 

contains one set of 

parallel sides; also 

contains two opposite 

congruent sides  
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right trapezoid 

 

a quadrilateral that 

contains on set of 

parallel sides and 

contains two right angles 

interior angles 

 

the angles inside of a 

figure; in a triangle, 

these add up to 180° 

exterior angles 

 

the angles on the 

outside of a figure 

when the sides are 

extended 
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octagon 

 

an 8-sided polygon 

pentagon 

 

a 5-sided polygon 

hexagon 

 

a 6-sided polygon 
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congruent 

 

a word meaning equal or 

same; it is used to 

describe figures, sides, 

and angles 

diagonal 

 

a line that cuts across a 

figure connecting two 

vertices that are not 

adjacent 

line symmetry 

 

a figure has this when a 

line can divide it into 

two congruent parts 
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rotational 
symmetry 

 

  H 

a figure has this when can 

be turned around a point 

and look exactly the same 

as its original image after 

some rotating 

reflection 

 

a transformation that 

moves a figure by 

flipping it across a line 

translation 

 

a transformation that 

moves a figure in a 

straight line without 

turning or flipping 
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rotation 

 

a transformation that 

moves a figure by 

turning it 

rotation 

 

a transformation that 

moves a figure by 

turning it 

rotation 

 

a transformation that 

moves a figure by 

turning it 
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rotation 

 

a transformation that 

moves a figure by 

turning it 


