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Commissioner’s Foreword

Dear Colleagues:

The Massachusetts Department of Elementary and Secondary Education is committed to working in 

partnership with schools to support a system that will prepare all students to succeed as productive and 

contributing members of our democratic society and the global economy. To assist in achieving this goal, 

the Department regularly releases Massachusetts Comprehensive Assessment System (MCAS) test items to 

provide information about the kinds of knowledge and skills that students are expected to demonstrate. 

This publication contains all MCAS test items on which student scores are based for grade 10 English 

Language Arts (ELA) and Mathematics tests and for high school Biology, Introductory Physics, and 

Technology/Engineering tests (only the reporting category and standard are provided for each item on the 

Chemistry test). This document also contains approximately 50% of common test items from spring 2015 

MCAS tests in grades 3–8. 

The Department has banked thousands of MCAS items that are currently posted on the Department 

website. These items, which are available at www.doe.mass.edu/mcas/testitems.html, will continue to be  

a rich resource for schools. 

This publication is available only on the Department website. The released test items for individual 

subjects at each grade level can be printed from this site. I encourage educators to use the relevant 

sections of this document together with their test item analysis reports as guides for planning changes in 

curriculum and instruction that may be needed to support schools and districts in their efforts to improve 

student performance.

Thank you for your support as we work together to strengthen education for our students in Massachusetts.

Sincerely,

Mitchell D. Chester, Ed.D.

Commissioner of Elementary and Secondary Education
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Document Purpose and Structure

Purpose

The purpose of this document is to share with educators and the public the spring 2015 test items on which 
student results are based. Local educators will be able to use this information to identify strengths and 
weaknesses in their curriculum and instruction and to plan instruction to more effectively meet their 
students’ individual needs.

This document is also intended to be used by school and district personnel as a companion document to 
test item analysis reports. The reports list, for the school accessing the report, the names of all enrolled 
students in the grade covered by the report as well as information about how each student answered each 
item contained in this document. The reports also label each item as multiple-choice, open-response, 
short-response, short-answer, or writing prompt and identify the item’s MCAS reporting category. Item 
numbers in this document correlate directly to the item numbers in the test item analysis reports.

Structure

Each subsequent chapter of this document contains information and materials for one MCAS test (one 
grade level and one content area). For example, chapter II contains information for the grade 3 ELA 
Reading Comprehension test; chapter XV contains information for the grade 10 Mathematics test. Note 
that chapters III, VI, and VIII contain information for both the ELA Composition (Part A) and the ELA 
Reading Comprehension (Part B) tests for the relevant grade.

Beginning with chapter II, each chapter has three main sections. The first section provides information 
about the content being assessed, including the Web address for the relevant framework and the page 
numbers on which the learning standards can be found. In addition, there is a brief overview of the test 
(number of test sessions, types of items, and reference materials allowed).

For grades 3–8, the second section of each chapter contains approximately half of each content area’s 
common test items used to generate spring 2015 MCAS student results. The second section of each chapter 
for grade 10 ELA and Mathematics tests and high school Biology, Introductory Physics, and Technology/
Engineering tests contains all of the common items on which spring 2015 MCAS student results are based. 
With the exception of the ELA Composition writing prompts, the test items in this document are shown in 
the same order and basic format in which they were presented in the test booklets. 

In order to support future test development, items from the spring 2015 high school Chemistry test are not 
included in this publication. The omission of these items will have no impact on the reporting of results. 
The reporting category and standard for each item are provided.
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The Mathematics Tool Kit pieces used by students to answer released items in grades 3 and 4, as well as 
the Mathematics Reference Sheets used by students during MCAS Mathematics test sessions in grades 5, 6, 
7, 8, and 10, are inserted immediately following the last item in each Mathematics chapter. Students were 
provided with a plastic ruler during the grades 3–8 Mathematics tests and the high school Technology/
Engineering test. An image of the ruler is not presented in this document. The reference tools used by 
students during the high school Science and Technology/Engineering tests (Chemistry Formula and 
Constants Sheet/Periodic Table of the Elements for the Chemistry test; formula sheets for the Introductory 
Physics and Technology/Engineering tests) are inserted immediately before the table at the end of the 
associated chapter. 

Due to copyright restrictions, certain English Language Arts reading passages are not available on the 
Department’s website. Copyright information for all reading passages in this document is provided. Note 
that the Department has obtained permission to post all ELA passages that appear on its website. While 
the Department grants permission to use the posted test items for educational purposes, it cannot grant 
or transfer permission to use the passages that accompany the items. Such permission must be obtained 
directly from the holder of the copyright. For further information, contact Student Assessment Services at 
781-338-3625.

The final section of each chapter is a table that cross-references each item with its MCAS reporting 
category and with the Framework standard it assesses. For grades 3–8 ELA and Mathematics, the table 
shows how the items assess standards in the 2011 frameworks. Information about how these items 
assess standards in the previous frameworks, if applicable, can be found in electronic reports only. For 
grade 10 ELA and Mathematics, the table shows how the items on the test assess standards in both the 
2011 frameworks and the previous frameworks. More information about the transition of MCAS to the 
standards in the 2011 frameworks is available at www.doe.mass.edu/mcas/transition. Correct answers to 
released multiple-choice questions in all content areas, as well as correct answers to released short-answer 
questions for Mathematics, are also listed in the table. 

For grades 3–8, the final section of each chapter includes a second table that cross-references each 
unreleased common item with its MCAS reporting category and with the framework standard it assesses. 

Responses to short-response questions, open-response questions, and compositions written in response 
to writing prompts are scored individually. An overview of procedures for scoring these responses and 
compositions is presented in the MCAS Frequently Asked Questions, which are available on the Department’s 
website at www.doe.mass.edu/mcas/overview.html. Sample student responses and compositions from 
previous MCAS administrations may also be viewed on the Department’s website.
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Materials presented in this document are not formatted exactly as they appeared in student test booklets. 
For example, in order to present items most efficiently in this document, the following modifications have 
been made:

■  Some fonts and/or font sizes may have been changed and/or reduced.

■  Some graphics may have been reduced in size from their appearance in student test booklets; 
however, they maintain the same proportions in each case.

■   For the grades 7 and 10 ELA Composition, the four lined pages provided for students’ initial drafts 
are omitted. 

■   All references to page numbers in answer booklets have been deleted from the directions that 
accompany test items. 



II. English Language Arts,  
Reading Comprehension, Grade 3
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Grade 3 English Language Arts 
Reading Comprehension Test

The spring 2015 grade 3 English Language Arts Reading Comprehension test was based on Pre-K–5 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear  
in parentheses.

■ Reading (Framework, pages 13–19)

■ Language (Framework, pages 33–40)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the standard it assesses. The correct answers for released multiple-choice questions are also 
displayed in the released item table. 

Test Sessions and Content Overview

The grade 3 ELA Reading Comprehension test included two separate test sessions. Each session included 
reading passages, followed by multiple-choice, short-response, and/or open-response questions. Selected 
common reading passages and approximately half of the common test items are shown on the following 
pages as they appeared in grade 3 test & answer booklets.

Reference Materials

During both ELA Reading Comprehension test sessions, the use of bilingual word-to-word dictionaries was 
allowed for current and former English language learner students only. No other reference materials were 
allowed during any ELA Reading Comprehension test session. 
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Grade 3 English Language Arts
Reading CompRehension

DIRECTIONS
This session contains two reading selections with multiple-choice, short-response, and open-response 
questions. For multiple-choice questions, mark your answers by filling in the circle next to the best 
answer. For short-response and open-response questions, write your answer in the space below the 
question.

Claude Monet
by Anne Maley

The Man in the Boat
 1  It was a sunny morning on the 

river. The water slapped softly at a 
boat moving through the water. A man 
was rowing the boat, but he was not 
a fisherman on his way out to catch a 
fish. He was an artist on his way out to 
paint a landscape. The boat was his floating studio, or working 
place.

 2  The man found a spot on the river and began to set up 
his easel. Then he watched and waited. When the light looked 
just right, he began to paint. He covered his white canvas with 
the colors of trees, water, and sky. When people looked at his 
painting later, he wanted them to see what he had seen — an 
early summer morning on the river.

Read the passage about Claude Monet and answer the questions that follow.

Art Words

•   Landscape — a painting that shows a large area of land as it 
is viewed from one place

•   Canvas — a surface for painting made from cloth stretched 
over a wooden frame

•   Sketches — quick, rough drawings of something
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ELA Reading Comprehension 

 3  The man in the boat lived long ago in France. He was an 
artist who loved the outdoors. Most of all, he loved the water. 
His name was Claude Monet. He is known as one of the greatest 
landscape painters who ever lived.

The Young Artist
 4   Claude Monet was born in France in 1840. He spent his early 

years  in  a  town  where  a  great  river  ran  into  the  sea.  Claude 
loved the sea.

 5   As  a  child,  Claude  was  always  sketching.  People  liked 
Claude’s  sketches. By working hard, Claude could  sketch eight 
pictures a day and sell them.

 6   By  the  time  he  was  fifteen,  Claude  was  already  a  famous 
artist in his home town. He sold his sketches to a shop, which 
hung them in the window. The shop also showed the work of 
another  artist,  named Mr. Boudin.

 7   One day the  two artists met at  the shop. Mr. Boudin said  to 
Claude, “So, young man, it’s you who does these little sketches. 
They have something in them, but why not try painting? I will 
be happy to give you lessons.”

 8    At  first  Claude  had  no  answer.  He  didn’t  like  Mr.  Boudin’s 
paintings.  He  wasn’t  sure  that  he  wanted  Mr.  Boudin  to  teach 
him  to paint.  Finally, Claude  agreed.

 9   Mr. Boudin taught Claude how to paint sunlight and shadows. 
He taught Claude a great deal about painting. When the lessons 
ended, Claude knew  that he wanted  to be a painter  for  the  rest 
of his  life. At  the  age of  seventeen, Claude went  to  the city of 
Paris  to  study more  about  art.

The Difficult Years
10    Art school was not what Claude had expected. The teachers at 

art school said that artists should paint in studios, not outdoors. 
They had many rules for what to paint and how to paint it. 
Claude could not  follow  these  rules. He said, “I can paint only 
what I see.”
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ELA Reading Comprehension 

11   Claude  became  very  unhappy.  He  finally  left  Paris,  but  he 
held  onto  his  ideas,  and  he  kept  on  painting.  Claude  painted 
landscapes in parks, near rivers, and beside the sea. 

12   Claude  also  painted  large 
pictures,  like  “Women  in 
the Garden.” He painted this 
picture on a canvas that was 
eight feet tall. First he painted 
as much of the canvas as he 
could reach. Then he connected 
wires to the canvas. He dug a 
hole and lowered the canvas 
into the hole. After he had 
painted the top of the canvas, 
he used the wires to lift the 
canvas out of the hole. The 
painting was finished.

13   Years  went  by.  Claude 
painted many pictures, but he sold very few. Still, Claude never 
gave up. He loved his work and hoped that one day others would 
love it, too.

The Water Garden
14   When  Claude  Monet  was  forty-two  years  old,  he  and  other 

artists  had  a  large  show  in  Paris.  Monet’s  paintings  were 
among  the  best-selling  works  in  the  show.  Monet  felt  proud 
and happy.

15  After that, Monet and his family moved to a house in the 
country. Monet planted two gardens that are still there today. 
One was a flower garden. The other was a water garden.

16  Monet made his water garden in the shape of a pear. Around 
the sides he grew many kinds of flowers and trees. Then he 
built a high wooden bridge across one end. Water lilies of many 
colors floated in the water. When it was done, Monet called his 
garden  “a mirror  of  the  sky.”

Women in the Garden
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ELA Reading Comprehension 

“Claude Monet” by Anne Maley, from SUNBEAMS, Student Edition. Copyright © 1987 by Harcourt, Inc. Reprinted by permission of 
Houghton Mifflin Harcourt Publishing Company. Portrait of Artist Claude Monet copyright © Bettmann/CORBIS. “Women in the Garden” by 
Claude Monet copyright © Alfredo Dagli Orti/The Art Archive/CORBIS. “Nymphéas” by Claude Monet copyright © Reuters/CORBIS.

17  Monet found great happiness in looking at his gardens and in 
painting them. His last great work was a group of eight paintings 
of the water garden called Water Lilies. He painted these as a 
gift to France, his country. Today these paintings still hang in 
a  special place  in Paris.

18    Each  of  the  eight  paintings  shows  a  different  part  of  the 
water garden. As you move from one painting to another, 
you seem to walk around the garden from beginning to end. 
Because  of  the  way  Monet 
painted these works, you see 
the garden from morning until 
night. Walking among these 
paintings is like spending a 
whole  day  in  Claude  Monet’s 
garden.

19  Monet painted his Water 
Lilies until the day he died at 
the  age  of  eighty-six.  He  was 
almost blind, but he kept on 
painting. He did not just want 
to paint, he needed to paint. 
As  he  put  it,  “I  paint  just  as 
a bird sings.” Water Lilies
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ELA Reading Comprehension 

Mark your choices for multiple-choice questions 1 through 10 by filling in the circle next to the best 
answer.

ID:285013 C Common

 ●1 According  to  paragraph 1, Claude 
Monet used his boat as a place to

A  fish.

B  read. 

C  paint.

D  sleep.

ID:285012 C Common

 ●2 Which of the following words best 
describes the setting in paragraph 1?

A  sad

B  funny

C  peaceful

D  surprising

ID:285015 B Common

 ●3 Based on paragraph 3, which of the 
following things would Claude Monet 
have most likely wanted to paint?

A  a dog

B  a pond

C  a friend

D  a building

ID:285021 D Common

 ●4 In paragraph 14, why did Claude Monet 
feel “proud and happy”?

A  He moved to a new home.

B  His garden was completed.

C  He was finished with school. 

D  His work became more popular.



12

ELA Reading Comprehension 

ID:285017 C Common

 ●5 Based on the passage, which of the 
following activities did Claude Monet 
practice first?

A  rowing

B  painting

C  sketching

D  gardening 

ID:285024 B Common

 ●6 Based on  the passage, what  did Claude 
Monet most likely mean when he said 
that  he painted  “just  as  a  bird  sings”?

A  He painted for other artists.

B  Painting  came naturally  to  him.

C  He painted while listening to 
music.

D  Painting  animals was  interesting 
for him.

ID:285026 C Common

 ●7 Based on the passage, Claude Monet is 
remembered mostly for

A  his early drawings.

B  living in the country. 

C  his landscape paintings. 

D  discovering new places.

ID:285027 B Common

 ●8 The passage “Claude Monet” is an 
example of

A  drama.

B  a biography.

C  a short story.

D  historical fiction.
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ELA Reading Comprehension 

ID:285030 D Common

 ●9 In paragraph 17, why is Water Lilies in 
italics, or slanted print?

A  It is the name of a book.

B  It is the name of a person. 

C  It is the name of Monet’s house.

D  It is the name of Monet’s artwork.

ID:285029 C Common

 ●10 Read the sentence from paragraph 12 in 
the box below.

Then he connected wires to the canvas.

  Based on the paragraph, what does the 
word connected mean?

A  cut

B  took

C  joined

D  covered



ELA Reading Comprehension 
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Question 11 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 11 in the lined space below.

ID:285031 Common

 ●11 Based on the passage, describe how Claude Monet worked to become a better artist. Support 
your answer with important information from the passage.
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What Happened 
on Wednesday

by Johanna Hurwitz

 1 Wednesday started out as a usual day. As soon as I woke, 
I  had  to  jump  out  of  bed  and  get  dressed  quickly  so  I 

could  take Sammy for his early-morning walk. When we came 
back,  I poured out Sammy’s bowl of puppy  food and gave him 
some fresh water to drink. Then I had to swallow my orange 
juice and gobble up some toast really fast, grab my backpack, 
and rush off to catch the bus to school.

 2  Mom and Mitch left a few minutes later. Mom drops Mitch 
off  at  the day-care  center,  and  then  she goes on  to work.

 3  Like most  days,  on Wednesday  I  got  home first.
 4  As I walked up the stairs leading to our apartment, Mrs. 

Hoffman, who lives below us, stopped me on the landing. “I’ve 
been  out  all  day,”  she  told  me.  “And  when  I  came  in,  I  heard 
a  strange banging noise.  It’s  coming  from your  apartment.”

 5  I stood on  the  landing and listened. “I don’t hear anything,” 
I told her.

 6  “It  comes  and  goes.  I  can’t  figure  out  what  it  is,”  she  said. 
“I don’t  think  it’s  the water pipes.  I also seemed to be  the only 
person in the building, so I couldn’t ask the Hendersons to check 
it out.”

 7  Midge and Alfred Henderson are the friends of my mother’s 
who own the building.

Read the story to see what the narrator finds when he comes home from school. Then answer the questions 
that follow.
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ELA Reading Comprehension 

  8   As she spoke, there was a banging sound.
 9  “There  it  goes  again,”  said  our  neighbor.  “Maybe  I  should 

go upstairs with you.”
10   I  looked at Mrs. Hoffman. She’s about  twice my mom’s age 

and  twice her weight  too.  I wondered what help she’d be  if  the 
pipes were acting up or if there was another sort of problem.

11  “That’s  all  right,”  I  said.  “I’ll  figure out what’s  going on.”
12  The banging got louder as I reached our door. It was as if 

someone  were  inside  the  apartment  and  trying  to  get  out.  But 
I  knew no one was home. No one but Sammy.

13  I admit I was a little bit scared as I turned the key in the lock 
and opened the door. In 
front of my eyes was a 
sight that made me start 
laughing. It was like 
something out of a TV 
comedy. The hind legs 
of my dog were moving 
around, but his head 
was stuck inside an 
antique  metal  milk  can 
that my mother kept in 
the entranceway.

14  For some dumb 
reason  Sammy  had  put  his  head  inside.  Now  he  couldn’t  get 
out.  It  looked awfully  funny, but  I  realized  it wasn’t  something 
to laugh about.

15  I threw down my backpack and went to his rescue. “Hold still, 
Sammy,”  I  told  him  as  I  grabbed  hold  of  his  back  legs.  I  tried  
to  brace  the milk  can with my  feet  as  I  pulled on Sammy.

16  I heard a muffled bark from the dog, but he was still  
stuck inside.

17  While I was trying to figure out what to do next,  the doorbell 
rang.  “It’s  me,  Mrs.  Hoffman,”  a  breathless  voice  called  out.  “Is 
everything all right?”

18   I  let go of Sammy’s hindquarters  and went  to open  the door.
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19  “Oh, my heavens!” my neighbor  exclaimed.
20   “I’m  not  sure  how  he  got  in.  And  I’m  not  sure  how  he’s 

going to get out,” I said as we both stared at the part of poor 
Sammy  that wasn’t  inside  the milk  can.

21  “Dial  nine-one-one,”  said Mrs. Hoffman.
22  “The police?” Why would you call  the police? It was pretty 

awful,  but  it wasn’t  a  crime.
23  “No, wait,” said Mrs. Hoffman, hurrying over  to our phone. 

“We should call  the fire department. You know how people call 
them if a cat gets stuck up a tree.”

24  She began punching  in  the numbers for  the fire department. 
I  was  glad  she  was  doing  it  because  I  felt  sure  if  I  did  it,  I’d 
get  in  trouble  for making  a  false  alarm. Besides,  didn’t  people 
call the fire department when cats were up in trees because there 
were tall ladders at the firehouse? For sure, one thing we didn’t 
need here was a tall ladder.

25  I  listened  as  Mrs.  Hoffman  tried  to  explain  to  the  person  on 
the line just what the problem was. “It’s not a big emergency. Just 
a small one,” she said.

26  It was a big emergency if you were Sammy, I  thought. Poor 
Sammy  kept  banging  the  milk  can  on  the  floor.  I  wondered  if 
he’d be stuck inside forever. I felt so helpless, but I kept patting 
his  rear,  just  so he’d know  I was  there.

27  Believe it or not, the fire department actually sent a truck to 
our building. It arrived just as Mom and Mitch did. Mitch was 
thrilled to see a big fire engine at our front door. Worried that 
the house was on fire, Mom came rushing up the stairs with 
him. I don’t know if she was relieved or not when she saw what 
the problem was.

28   In  the  end  it  took  three  firefighters  and  four-foot-long  bolt 
cutters  to  free  poor Sammy  from  that metal milk  can.

29  When the can was cut away, we discovered that it had been the 
storage place for every piece of  food  that Mitch hadn’t wanted  to 
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“What Happened on Wednesday” by Johanna Hurwitz, from One Small Dog. Text copyright © 2000 by Johanna Hurwitz. Reprinted by 
permission of HarperCollins Publishers.

 eat during recent weeks—half sandwiches, a chunk of banana, even 
a couple of cookies. No wonder my poor, always-hungry dog had 
stuck his head inside the milk can.

30   “Sorry  we  had  to  destroy  this  can,”  the  firefighter  who  cut 
it open apologized to Mom.

31  “It  was  either  that  or  have  an  awfully  noisy  dog  on  our 
hands,” she said, shaking her head.

Mark your choices for multiple-choice questions 12 through 21 by filling in the circle next to the best 
answer.

ID:284956 B Common

 ●12 Based on the story, which of the 
following statements is true?

A  Sammy has been stuck many  
times.

B  Sammy stays in the apartment 
during the day.

C  Sammy plays outside when the 
family is gone.

D  Sammy has lived with the family  
for many years.

ID:284958 B Common

 ●13 Based on the story, why does  
Mrs. Hoffman think something is  
wrong?

A  She cannot see the key.

B  She hears an odd sound.

C  She cannot find the dog. 

D  She notices an unusual smell.
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ID:284959 A Common

 ●14 What does paragraph 9 mostly show 
about Mrs. Hoffman?

A  She wants to be helpful.

B  She wants to get exercise.

C  She enjoys being with people.

D  She enjoys seeing new places.

ID:284961 D Common

 ●15 In paragraph 13, why does the narrator 
think what he sees is “like something  
out of a TV comedy”?

A  He wants to watch it  
again.

B  He watches it for a short  
time.

C  He knows it will have a happy 
ending.

D  He thinks it would not normally 
happen.

ID:284963 A Common

 ●16 Read paragraph 19 in the box below.

“Oh, my heavens!” my neighbor 
exclaimed.

 The paragraph mostly shows that the 
neighbor is

A  surprised.

B  confused.

C  curious.

D  bored.

ID:284966 D Common

 ●17 According to the story, firefighters free 
Sammy by

A  pulling him out.

B  giving him a treat. 

C  cleaning out the can.

D  cutting open the can.
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ID:284968 D Common

 ●18 Which of the following best describes  
the setting of the story?

A  a fire station in the early evening

B  a fire station in the early morning

C  an apartment building in the  
late morning

D  an apartment building in the  
late afternoon

ID:284971 A Common

 ●19 In paragraph 17, what does the suffix 
-less mean in breathless?

A  without

B  between

C  made of

D  one who

ID:284974 D Common

 ●20 Which of the following words from the 
story is a compound word?

A  Wednesday

B  gobble

C  Hoffman

D  upstairs

ID:284972 C Common

 ●21 Reread paragraph 29. Based on the 
paragraph, a “storage place” is a space  
in which to

A  be alone.

B  take a nap.

C  keep things.

D  wait for something.
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Question 22 is a short-response question. Write your answer to question 22 in the lined space below.

Question 23 is a short-response question. Write your answer to question 23 in the lined space below.

ID:286598 Common

 ●22 In the story, why does Mrs. Hoffman say the problem is “not a big emergency” for 
firefighters? 

ID:286599 Common

 ●23 In the story, why does the narrator think Sammy’s problem is “a big emergency” for him?
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2 11 Reading 3 C

3 11 Reading 3 B

4 11 Reading 3 D
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* Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for short-response and  
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Reading Comprehension 

Spring 2015 Unreleased Common Items: 
Reporting Categories and Standards

Item No. Reporting Category Standard

24 Reading 3

25 Reading 3

26 Reading 3

27 Reading 2

28 Language 4

29 Reading 8.a

30 Reading 3

31 Reading 1

32 Reading 3

33 Reading 1

34 Language 2

35 Language 4

36 Reading 2

37 Reading 3

38 Reading 2

39 Reading 1

40 Reading 4

41 Language 4
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A. Composition
B. Reading Comprehension
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Grade 4 English Language Arts Test
Test Structure

The grade 4 English Language Arts test was presented in the following two parts:

■	   the ELA Composition test, which used a writing prompt to assess learning standards from the 
Writing strand in the Massachusetts Curriculum Framework for English Language Arts and 
Literacy (March 2011) 

■	  the ELA Reading Comprehension test, which used multiple-choice and open-response questions 
(items) to assess learning standards from the Reading and Language strands in the Massachusetts 
Curriculum Framework for English Language Arts and Literacy

A. Composition
The spring 2015 grade 4 ELA Composition test was based on learning standards in the Pre-K–5 Writing 
strand of the Massachusetts Curriculum Framework for English Language Arts and Literacy (March 
2011). The learning standards for the Pre-K–5 Writing strand appear on pages 23–28 of the Framework, 
which is available on the Department website at www.doe.mass.edu/frameworks/current.html.

Each grade 4 ELA writing prompt assesses standard 1, 2, or 3 in the Pre-K–5 Writing strand in the 2011 
Framework. All grade 4 writing prompts also assess standards 4 and 5 in the Pre-K–5 Writing strand.

ELA Composition test results are reported under the reporting categories Composition: Topic 
Development and Composition: Standard English Conventions.

Test Sessions and Content Overview

The ELA Composition test included two separate test sessions, administered on the same day with a short 
break between sessions. During the first session, each student wrote an initial draft of a composition 
in response to the appropriate writing prompt on the next two pages. During the second session, each 
student revised his or her draft and submitted a final composition, which was scored in the areas of Topic 
Development and Standard English Conventions. The Scoring Guides for the MCAS English Language 
Arts Composition are available at www.doe.mass.edu/mcas/student/elacomp_scoreguide.html.

In spring 2015, in response to extended weather-related closures, the Department allowed districts to 
choose an alternate, later schedule for the administration of the Composition test. See the next two pages 
for the dates of administration for each of the prompts.

Reference Materials

At least one English-language dictionary per classroom was provided for student use during ELA 
Composition test sessions. The use of bilingual word-to-word dictionaries was allowed for current and 
former English language learner students only. No other reference materials were allowed during either 
ELA Composition test session. 
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WRITING PROMPT

While you are going for a walk on a breezy day, the wind lifts you up and you 
begin flying through the air. Soon, you find yourself traveling through the air to a 
different land. What happens when you get there? How will you return home?

Write a story about your adventure flying to a new land. Give enough details in your 
story to show readers what happens.

Grade 4 Writing Prompt 
(Administered on April 2)

ID:314851 Common

You may use the space below to plan what you are going to write (notes, outlines, other 
pre-writing activities).
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WRITING PROMPT

While taking a walk, you discover a time travel machine! Without thinking, you step 
inside and the door closes behind you. With a rattle and a bang, you feel yourself 
starting to lift slowly off the ground. Before you know it, you find yourself standing 
 in the middle of a different time!

Write a story about your experience traveling through time. Whom do you meet?  
What problems do you face along the way? What happens to you during your travels? 
Give enough details to help readers understand your experience traveling through time.

Grade 4 Writing Prompt 
(Administered on March 24 and April 8)

ID:261565 Common

You may use the space below to plan what you are going to write (notes, outlines, other 
pre-writing activities).
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B. Reading Comprehension
The spring 2015 grade 4 English Language Arts Reading Comprehension test was based on Pre-K–5 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear  
in parentheses.

■  Reading (Framework, pages 13–19)

■  Language (Framework, pages 33–40)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the standard it assesses. The correct answers for released multiple-choice questions are also 
displayed in the released item table.

Test Sessions and Content Overview

The grade 4 ELA Reading Comprehension test included two separate test sessions. Each session included 
reading passages, followed by multiple-choice and open-response questions. Selected common reading 
passages and approximately half of the common test items are shown on the following pages as they appeared 
in test booklets.

Reference Materials

During both ELA Reading Comprehension test sessions, the use of bilingual word-to-word dictionaries 
was allowed for current and former English language learner students only. No other reference materials 
were allowed during any ELA Reading Comprehension test session. 
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THE STICK OF TRUTH
by Sam McBratney

Read the folktale about an unusual way people could find out who is telling the truth. Then answer the 
questions that follow.

 1 IN THE CENTRAL square of a great city, there stood the statue of a 
famous general. This bronze soldier was mounted on a horse with two 
silver stirrups. Early one morning, a boy climbed up and stole the left 
stirrup, an act that offended and enraged the public. However, the crime 
was seen by a street cleaner and some others, and before long four boys 
had been brought before the governor.

 2  Now, the governor had no idea which boy was the guilty one, for the 
thief didn’t own up. So he sent for a well-known judge, admitting that 
he was not sure what to do. “I cannot let them go, for one is the thief. 
Yet I am unwilling to punish them all, for three of them are innocent. 
What would you advise in this situation?”

 3  It was a dilemma the judge understood well: should one punish 
them all, including the innocent? Or free them all, including the guilty? 
Experience had taught him a way to proceed. It sometimes worked. He 
turned to his assistant and said, “Bring me my red bag, the one with the 
stick of truth in it. I don’t think we have a great problem here.”

 4  When the bag arrived, the judge drew out four sticks, all sharpened 
at one end, and each exactly the same length as the others. The judge 

Grade 4 English Language Arts
Reading CompRehension

DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
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 gave one stick to each boy, telling him to bring it back the following 
morning. “One of you is the thief who stole the stirrup,” he said, “and 
the thief has the stick of truth. It will show him up.”

 5  The governor was puzzled. “But how does this work?” he asked.
 6  The judge addressed the boys in front of him. “One of you four 

has the stick of truth. When you bring back the sticks in the morning, 
the stick of truth will be just a little longer than the others—about a 
thumbnail longer. That’s how we’ll know the thief.” The judge waved a 
hand at the boys. “So off you go until the morning.”

 7  When the morning came, they assembled once more, and in the midst 
of a great silence, the boys presented their sticks to the judge. Holding 
up the sticks, he measured them against one another and found that one 
was shorter than its fellows by about a thumbnail.

 8  “This boy here, who presented the shorter stick, is the guilty one,” 
said the judge.

 9  “But you said it would be longer,” the governor pointed out.
10  “So I did. And our thief decided to whittle away a bit of his stick, 

just in case. Now that his own conscience has betrayed him, I trust he 
will lead us to the missing stirrup.”

11  Then the boy confessed, fetched the stirrup from its hiding place down 
a drain, and agreed on his punishment: that he should keep the statue of 
the general clean of dust and pigeon droppings for the rest of that year.

“The Stick of Truth” by Sam McBratney, from One Voice, Please. Text copyright © 2005 by Sam McBratney. Reprinted by permission of 
Candlewick Press, Inc., on behalf of Walker Books, London.
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ID:307633 B Common

	●1 What is the governor trying to figure out 
at the beginning of the folktale?

A. what is gone

B. who the thief is

C. why the thief steals

D. where to ask for help

ID:307636 C Common

	●2 Reread paragraph 3. Based on the 
paragraph, what is most likely true  
about the judge?

A. He has a way to find another stirrup.

B. He does not believe the stirrup is gone.

C. He has a way to show who has the 
stirrup.

D. He does not believe the stirrup is 
important.

ID:307632 A Common

	●3 Based on the folktale, what is the  
most likely reason the governor does  
not punish all the boys?

A. He believes that only one boy is 
responsible.

B. He believes what one boy took is 
unimportant.

C. He believes that the boys will unite 
against him.

D. He believes only the boys should 
decide who is guilty.
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ID:307646 C Common

	●4 According to the folktale, what is the 
guilty boy’s punishment?

A. to fix the stirrup

B. to buy the stirrup

C. to clean the statue

D. to guard the statue

ID:307649 B Common

	●5 Read the sentence from paragraph 2 in the 
box below.

Now, the governor had no idea which 
boy was the guilty one, for the thief 
didn’t own up.

 In the sentence, what does the phrase 
“own up” mean?

A. to give to someone

B. to admit something

C. to return something

D. to belong to someone
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Question 6 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 6 in the space provided in your Student Answer Booklet.

ID:307653 Common

	●6 Based on the folktale, explain an important lesson that can be learned. Support your answer with 
important details from the folktale.



MCAS_2015_Gr4_ELA_RID

34

ELA Reading Comprehension 

Raising Her Sights
by Jessica Arce

Guide dogs are used to help people, but before they can help they have to be trained. Read the article to 
learn what it is like to raise a guide dog and answer the questions that follow.

 Puppy Steps
 1 The first step in getting a puppy to raise was educating myself. I  

attended three guide dog meetings and dog obedience classes. I received  
a puppy application that I filled out and sent to the Guide Dogs for  
the Blind School in San Rafael, California. A couple of months later,  
I received a letter from the school saying that my application had been 
approved and that I would receive a puppy at the next Fun Day.

 2 Fun Day is a day when guide dog raisers and their dogs meet in one  
place and listen to talks and demonstrations from guide dog instructors. 
They go through an obstacle course so the instructors can help with any 
problems the dog might have.

 Meeting Adriana
 3 Finally, the day came to meet my puppy. Her name was Adriana. She was 
 a tiny ball of dark red fluff. I had no idea how much work she’d be! For  

the next few months, I taught Adriana that she had to go potty outside 
 instead of all over the house, and that the furniture was not her place to  

take a nap.

 4 After Adriana had all her shots, I started taking her out with me to get  
used to different sights, smells, and sounds. She especially needed to get 

 used to such distractions as food on the floor, loud noises, and people. We 
went to restaurants, schools, shopping, out of town trips, and the Fair. I  
also took her on stairs, elevators, boats, cars, buses, and trains. When she  
went outside, Adriana had to wear a green jacket that said, “Guide Dog 

 Puppy in Training.” Socializing gets a puppy ready for anything a blind  
person might encounter.
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	 The	Next	Step
 5 Before I knew it, a year flew by, and my time with Adriana was up. She 
 had grown to be a polite, well-behaved dog. Another letter came telling  

me it was time to return Adriana to the Guide Dog School, so she could 
begin her training.

 6 Returning guide dogs are put in a group with three to four instructors.  
Some of the first things that Adriana and the dogs in her group learned  
were to stop for curbs and stairs and to avoid obstacles and distractions.

 7 One day, a lady from the school called and said that Adriana had been 
pulled out of training because they wanted to use her for breeding,  
and that I was invited to her graduation. I was so excited that I started 
bouncing off the walls. After three long months of waiting, we set out  
for San Rafael.

 8 Adriana lives with “Breeder Keepers.” Breeder 
Keepers live within a 50-mile radius of the school  
and agree to keep a breeder dog in their home.  
The puppies that breeder dogs have hopefully  
become guide dogs.

 Adriana is a Mommy!
 9 A few months after I got back, Adriana’s family  

wrote and said that Adriana had her first litter of 
puppies. I was excited, because I was going to raise 
one of Adriana’s babies. The new puppy, Sahara, 
made me so happy. But the year with Sahara sped  
by, and soon it was time to return Sahara to the  
school for training as a working guide dog.

Is	 a	Guide	Dog	Puppy	 for	You?
As Jessica points out, raising a guide dog 
puppy can be fun and frustrating. It’s hard 
work but puppy love is a great reward! 
Think you can give a puppy what it needs 
and say goodbye when it’s time for her to 
move on?
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“Raising Her Sights” by Jessica Arce, from New Moon Girls magazine (July/August 2009). Copyright © 2009 by New Moon Girls magazine. 
Reprinted by permission of New Moon Girls magazine/New Moon Girl Media. Photograph 1 copyright © iStockphoto/Lisa Fletcher.  
Photograph 2 copyright © Fritz Liedtke/Alamy.

Did	you	know	 .	 .	 .	

About	half	 of	 guide	 dog	puppies	don’t	 graduate	 as	 guide	dogs. 
But that doesn’t mean they can’t have a career! Some dogs trained as 
guide dogs become therapy dogs, search and rescue dogs, or breeder 
dogs. Others become wonderful family pets!

There are three kinds of “assistance dogs.” Along with guide dogs 
for the blind (and visually impaired), there are also hearing dogs for 
the deaf (and hard of hearing) and service dogs for people with other 
special needs.

The	average	wait	 for	an	assistance	dog	 is	 about	 two	 years. Dogs 
are matched to their new owners’ needs. It takes anywhere from six 
months to five years to be matched with the right dog.

Not all guide dogs are raised from puppies. Sometimes the right 
dog comes from an animal shelter! These dogs are usually full grown, 
but less than three years old.

There	are	 several	breeds	 that	 make	 the	best	 guide	dogs. They are: 
Golden Retrievers, Labrador Retrievers, Golden/Labrador crosses and 
German Shepherds. Less common but sometimes used breeds are Flat 
or Curly coated Retrievers, Viszlas, Boxers, Standard Poodles, Smooth 
Collies, Australian Shepherds and Dobermans.

Hearing dogs are often rescue dogs. Friendly, small to medium-sized 
dogs from shelters often make great hearing dogs! Just about any dog 
can be trained to do this work, and mixed breeds are very common.

Assistance	dog	breeds	vary. There are many types of assistance dogs. 
Some help physically challenged people with mobility. Others assist 
people with challenges such as autism, seizures, and psychiatric disorders.

10 It isn’t easy to say goodbye to these lovable dogs, but it feels great to know  
that I have played a part in helping train a dog who can help someone who 
needs assistance. A working dog can help them live an independent life.

11 And I know that there will always be another guide dog puppy in my future!
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ID:297762 B Common

	●7 What is true about the author of “Raising 
Her Sights”?

A. She uses a guide dog to help her.

B. She has trained a guide dog puppy.

C. She has run a school that finds  
guide dogs.

D. She thinks that guide dog puppies 
make good pets.

ID:297767 D Common

	●8 According to the article, what did the 
author do first?

A. She brought Adriana to the vet to  
get her shots.

B. She decided what breed of dog she 
wanted to raise.

C. She let Adriana get used to different 
sights and sounds.

D. She attended meetings and classes to 
learn about guide dogs.

ID:297763 D Common

	●9 What is the main idea of the information 
in the box titled “Is a Guide Dog Puppy 
for You?”

A. People cannot keep guide dog  
puppies as pets.

B. Guide dog puppies cannot be raised  
in a home.

C. Schools and trainers for guide dog 
puppies are in many different  
places.

D. Raising guide dog puppies can be 
both a satisfying and a challenging 
experience.

ID:297773 C Common

	●10 Which sentence from the article  
supports the idea that not all dogs  
can be guide dogs?

A. Returning guide dogs are put in a 
group with three to four instructors.

B. The puppies that breeder dogs have 
hopefully become guide dogs.

C. About half of guide dog puppies  
don’t graduate as guide dogs.

D. Not all guide dogs are raised  
from puppies.
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ID:297776 A Common

	●11 Based on the information in the section 
titled “Did you know . . .,” which 
statement is true?

A. Dogs can help people in many 
different ways.

B. Only large dogs are used as assistance 
dogs for people.

C. Only a few kinds of dogs can be 
trained to assist others.

D. Dogs must be trained as puppies  
to be good helper dogs.

ID:297777 B Common

	●12 Read the headings from the article in the 
box below.

•	 	Puppy Steps
•	 	Meeting Adriana
•	 	The	Next	Step
•	 	Adriana is a Mommy!

 Based on the headings, how is the article 
organized?

A. in order of importance

B. in the order that events happened

C. by asking and answering questions

D. by describing a problem and solution

ID:297766 B Common

	●13 Read the phrases from the article in the 
box below.

•	 	A couple of months later, . . . 
•	 	Finally, the day came . . . 
•	 	Before I knew it, . . . 
•	 	A few months after I got back, . . . 

 The phrases are used to

A. show a change in setting.

B. show the passing of time.

C. introduce a change in topic.

D. compare two different things.

ID:297783 D Common

	●14 Read the sentence from paragraph 5 in the 
box below.

She had grown to be a polite, 
well-behaved dog.

 In the sentence, what part of speech is 
well-behaved?

A. verb

B. noun

C. adverb

D. adjective
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Question 17 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 17 in the space provided in your Student Answer Booklet.

ID:297780 C Common

	●15 Read the sentence from paragraph 2 in the 
box below.

Fun Day is a day when guide dog 
raisers and their dogs meet in 
one place and listen to talks and 
demonstrations from guide dog 
instructors.

 Based on the sentence, demonstrations 
are most like 

A. parties.

B. movies.

C. lessons.

D. parades.

ID:297781 D Common

	●16 Read the sentence from paragraph 4 in the 
box below.

She especially needed to get used to 
such distractions as food on the floor, 
loud noises, and people.

 Based on the sentence, distractions are 
things that

A. might cause fear.

B. could be necessary.

C. could be played with.

D. might interrupt concentration.

ID:297788 Common

	●17 Based on the article, explain how raising a guide dog can be difficult. Support your answer with 
important details from the article.
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Grade 4 English Language Arts  
Reading Comprehension 

Spring 2015 Released Items: 
Reporting Categories, Standards, and Correct Answers*

Item No. Page No. Reporting Category Standard
Correct Answer 

(MC)*

1 31 Reading 3 B

2 31 Reading 1 C

3 31 Reading 3 A

4 32 Reading 1 C

5 32 Language 5 B

6 33 Reading 2

7 37 Reading 1 B

8 37 Reading 3 D

9 37 Reading 7 D

10 37 Reading 2 C

11 38 Reading 7 A

12 38 Reading 5 B

13 38 Reading 4 B

14 38 Language 1 D

15 39 Language 4 C

16 39 Language 4 D

17 39 Reading 2

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for the open-response items,  
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 4 English Language Arts  
Reading Comprehension 

Spring 2015 Unreleased Common Items: 
Reporting Categories and Standards

Item No. Reporting Category Standard

18 Reading 2

19 Reading 1

20 Reading 1

21 Language 3

22 Language 1

23 Language 5

24 Reading 2

25 Reading 3

26 Reading 1

27 Reading 3

28 Reading 2

29 Reading 1

30 Reading 1

31 Reading 3

32 Reading 3

33 Language 5

34 Language 2

35 Reading 2

36 Reading 1

37 Reading 3

38 Reading 8.a

39 Reading 2

40 Language 1



IV. English Language Arts, 
Reading Comprehension, Grade 5
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Grade 5 English Language Arts  
Reading Comprehension Test 

The spring 2015 grade 5 English Language Arts Reading Comprehension test was based on Pre-K–5 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear  
in parentheses.

■  Reading (Framework, pages 13–19)

■  Language (Framework, pages 33–40)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the standard it assesses. The correct answers for released multiple-choice questions are also 
displayed in the released item table.

Test Sessions and Content Overview

The grade 5 ELA Reading Comprehension test included two separate test sessions. Each session included 
reading passages, followed by multiple-choice and open-response questions. Selected common reading 
passages and approximately half of the common test items are shown on the following pages as they 
appeared in test booklets.

Reference Materials

During both ELA Reading Comprehension test sessions, the use of bilingual word-to-word dictionaries was 
allowed for current and former English language learner students only. No other reference materials were 
allowed during any ELA Reading Comprehension test session. 
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Reading CompRehension

DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

 1 he groggy soldier woke up to a persistent, brain-rattling drumming 
noise. Thrump. Thrump. Thrump. He rolled over in an attempt to 

ignore the sound and pulled his blanket up over his head. The drumming 
went on and intensified as drummers all over camp signaled the call to 
muster.1 There was no escaping it, and eventually — and usually with a 
grumble — the soldier got up to start another day.

 2  Soldiers probably came to hate the sound of the drums, especially 
when they heard them on a drizzly, cold morning. Yet drummer boys who 
served during the Civil War provided valuable service to the armies of 
both sides, although some didn’t realize it at first.

 3  “I wanted to fight the Rebs,”2 a twelve-year-old boy wrote, “but I  
was very small and they would not give me a musket. The next day I 
went back and the man behind the desk said I looked as if I could hold 
a drum and if I wanted I could join that way. I did, but I was not happy 
to change a musket 
for a stick.”

 4  This boy was 
disappointed at 
being  assigned a 
“nonfighting” and, 
to him, dull job. 
Most likely, he 
saw himself always 
drumming in 
parades or in the 
safety of camp. He 
would soon learn 
differently.

 

Drumbeats and Bullets
from The Boys’ War

by Jim Murphy

Young drummer boys played an important role in the Civil War for both the Union (Northern) and 
Confederate (Southern) armies. Read the passage and answer the questions that follow.

1 muster — to assemble troops
2 Rebs — a nickname given to soldiers in the Confederate army

The drum corps of the Ninety-third New York Infantry.

T
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 5  The beat of the drum was one of the most important means of 
communicating orders to soldiers in the Civil War. Drummers did find 
themselves in camp sounding the routine calls to muster or meals and 
providing the beat for marching drills. But more often than not, they were 
with the troops in the field, not just marching to the site of the battle but 
in the middle of the fighting. It was the drumbeat that told the soldiers 
how and when to maneuver as smoke poured over the battlefield. And 
the sight of a drummer boy showed soldiers where their unit was located, 
helping to keep them close together.

 6  Drummers were such a vital part of battle communication that they 
often found themselves the target of enemy fire. “A ball3 hit my drum 
and bounced off and I fell over,” a Confederate drummer at the Battle 
of Cedar Creek recalled. “When I got up, another ball tore a hole in the 
drum and another came so close to my ear that I heard it sing.”

 7  Naturally, such killing fire alarmed many drummer boys at first. But 
like their counterparts with rifles, they soon learned how to face enemy 
shells without flinching.4 Fourteen-year-old Orion 
Howe was struck by several Confederate bullets 
during the Battle of Vicksburg in 1863. Despite his 
wounds, he maintained his position and relayed the 
orders given him. For his bravery, Howe would later 
receive the Medal of Honor.

 8  Drumming wasn’t the only thing these boys did, 
either. While in camp, they would carry water, rub 
down horses, gather wood, or cook for the soldiers. 
There is even evidence that one was a barber for 
the troops when he wasn’t drumming. After a battle, 
most drummers helped carry wounded soldiers off 
the field or assisted in burial details. And many 
drummer boys even got their wish to fight the 
enemy.

 9  Fighting in the Civil War was particularly 
bloody. Of the 900 men in the First Maine Heavy 
Artillery, 635 became casualties in just seven 
minutes of fighting at the Battle of Petersburg. A 
North Carolina regiment saw 714 of its 800 soldiers 
killed at Gettysburg. At such a time, these boys put 
down their drums and took up whatever rifle was 
handy. One such drummer was Johnny Clem.

Johnny Clem, twelve, 
 just after the Battle 

of Shiloh, 1862.

3 ball — a lead ball fired from a gun
4 flinching — drawing away; falling back
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10  Clem ran away from home in 1861 when he was eleven years old. 
He enlisted, and the Twenty-second Michigan Regiment took him in as 
their drummer, paying him thirteen dollars a month for his services. 
Several months later, at the Battle of Shiloh, Clem earned the nickname 
of “Johnny Shiloh” when a piece of cannon shell bounced off a tree stump 
and destroyed his drum. When another drum was shattered in battle, Clem 
found a musket and fought bravely for the rest of the war, becoming a 
sergeant in the fall of 1863.

11  The Civil War would be the last time drummer boys would be used in 
battle. The roar of big cannons and mortars, the rapid firing of thousands 
of rifles, and the shouts of tens of thousands of men made hearing a 
drumbeat difficult. More and more, bugles were being used to pass along 
orders. Military tactics were changing, too. Improved weapons made it 
impractical to have precise lines of soldiers face their enemy at close 
range. Instead, smaller, fast-moving units and trench warfare, neither of 
which required drummers, became popular.

12  Even as their role in the fighting was changing, Civil War drummers 
stayed at their positions signaling orders to the troops. Hundreds were 
killed and thousands more wounded. “A cannon ball came bouncing across 
the corn field,” a drummer boy recalled, “kicking up dirt and dust each 
time it struck the earth. Many of the men in our company took shelter 
behind a stone wall, but I stood where I was and never stopped drumming. 
An officer came by on horseback and chastised the men, saying ‘this boy 
puts you all to shame. Get up and move forward.’ We all began moving 
across the corn field. . . . Even when the fighting was at its fiercest and 
I was frightened, I stood straight and did as I was ordered. . . . I felt I 
had to be a good example for the others.”

“Drumbeats and Bullets” by Jim Murphy, from The Boys’ War. Text copyright © 1990 by Jim Murphy. Reprinted by permission of Clarion 
Books, an imprint of Houghton Mifflin Harcourt Publishing Company. Photograph of the Union Drum Corps copyright © CORBIS. 
Photograph of Johnny Clem in the public domain.
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ID:291605 A Common

 ●1 Read the sentence from paragraph 3 in  
the box below.

“. . . I was not happy to change a 
musket for a stick.”

 What does the sentence mostly suggest 
about the drummer boy?

A. He wanted to be a fighting soldier.

B. He already knew how to play a drum.

C. He was more patriotic than other boys.

D. He sometimes was asked to carry a gun.

ID:291606 A Common

 ●2 According to the passage, what was  
the most important job of the 
drummer boys?

A. passing on orders during battle

B. helping to care for the wounded

C. keeping the camps running properly

D. scouting the position of enemy spies

ID:291607 B Common

 ●3 Which detail from the passage illustrates 
how valuable the drummer boys were?

A. Military tactics changed during  
the Civil War.

B. Orion Howe was awarded the  
Medal of Honor.

C. A North Carolina regiment lost  
many soldiers at Gettysburg.

D. Johnny Clem joined the Twenty-
second Michigan Regiment.

ID:291604 C Common

 ●4 Based on the passage, what was true of 
the drummer boys?

A. They were protected from gunfire.

B. They were required to join the army.

C. They were younger than most  
soldiers.

D. They were there to entertain the  
troops.

ID:291613 B Common

 ●5 Read the sentence from paragraph 1 in  
the box below.

The drumming went on and intensified 
as drummers all over camp signaled  
the call to muster.

 Based on the sentence, what does the 
word intensified mean?

A. changed beat

B. grew stronger

C. ended suddenly

D. became musical
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Question 6 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 6 in the space provided in your Student Answer Booklet.

ID:291620 Common

 ●6 Based on the passage, explain how drummer boys showed bravery in doing their jobs. Support  
your answer with important details from the passage.
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In the book Turtle in Paradise, Turtle is a young girl who is living with her aunt’s family for a while in Key 
West, Florida, in the 1930s. In this selection, Turtle first gets to know her Nana Philly (who is ill) by going 
to help her at lunchtime. Read the selection and answer the questions that follow.

from Turtle in Paradise
by Jennifer L. Holm

 1 We’re walking out the front door to go to the matinee1 when Aunt Minnie calls to us 
from where she’s ironing in the parlor.

 2  “I’m sorry,” she says, wiping a hand on her forehead. “But one of you kids is going 
to have to go over to Nana Philly’s and give her lunch. I’ve just got too much laundry to 
do today.”

 3  “Not me,” Beans says quickly.
 4  “Me neither!” says Kermit.
 5  “No way, no how, Ma!” Buddy says.
 6  Aunt Minnie looks up at the ceiling as if she’s praying for patience. She’s going to 

be praying a long time at this rate.
 7  “I’ll do it,” I say. Nana Philly can’t be any worse than Shirley Temple.2 
 8  Aunt Minnie gives me a long look. “Thank you, Turtle,” she says. She sounds surprised. 

“You’re a good girl.”
 9  “Course I am,” I say. “You’re just used to rotten boys.”

10 “Why, Turtle!” Miss Bea says with a confused smile when she opens the door. “How 
lovely to see you! But I was expecting your aunt.”

11  “Aunt Minnie’s got laundry. I’ll give Nana Philly her lunch,” I say.
12  “Aren’t you a dear,” she says. “Well, whatever you make her, just be sure it’s soft.” 

She lowers her voice a notch. “Her teeth aren’t very good.”
13  “All right,” I say.
14  “I won’t be long,” she says, walking down the steps. “You’re so sweet to  

do this!”
15  But I’m not sweet—I’m curious. It’s not every day you find out you have a grandmother 

you didn’t even know was alive. And despite what everyone says about Nana Philly being 
terrible, I’ve been wanting to see if she’ll be different with me. After all, I’m a girl. Maybe 
she just hates boys. Wouldn’t blame her if she did.

16  I walk into the house with fresh eyes. This is where Mama grew up. A thousand 
questions flash through my mind: Which bedroom did she sleep in? Did she run up and 
down the hallway? Did she sit at the piano? I hope not. That stool doesn’t look too sturdy.

17  Nana Philly is sitting in the rocking chair in her bedroom reading a new magazine. 
She’s dressed the same way as when I first saw her.

1 matinee — an afternoon movie
2 Shirley Temple — a child movie star of the time
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18  “I don’t know if you remember me, but I’m Turtle,” I say. “Your granddaughter.”
19  She looks up.
20  “Sadiebelle’s girl.”
21  And blinks.
22  “Mama’s in New Jersey,” I explain. “She got a job as a housekeeper to a rich lady.”
23  Nana Philly stares at me.
24  “I’m supposed to make you lunch. You hungry?” I ask.
25  The old lady doesn’t say anything; she just looks back down at her magazine. It’s not 

exactly the tearful reunion I was imagining, although maybe that blink was her way of 
saying she was happy to see me. Then again, maybe she has dust in her eye.

26  I go into the kitchen and look around. Mama’s always making fancy lunches for the 
ladies she works for. You wouldn’t even know people were standing in breadlines3 if you 
walked in and saw what they were eating: iced cantaloupe, shrimp aspic, caviar sandwiches 
with cream cheese, hearts of lettuce with French dressing, meringue cookies.

27  There’s no caviar or cream cheese in sight, but there is bread on the table and milk 
in the icebox,4 so I decide to make milk toast. I toast up some bread, stick it in a bowl, 
and pour milk over it. It’s tasty, and it’s mushy.

28  Nana Philly eyes the bowl suspiciously when I place it on the little table in front  
of her.

29  “It’s milk toast,” I say. “We eat it all the time.” Strange as it seems, I want her to like it.
30  She doesn’t move and then I realize why.
31  “Oh, no! I forgot your spoon,” I say, and rush back into the kitchen. I hear a thump, 

and when I return, the bowl is lying facedown on the floor, milk splattered everywhere.
32  “What happened?” I ask.
33  Nana Philly doesn’t say anything. Not that I really expect her to.
34  “I must have put it too close to the edge,” I say, and clean up the mess. Then I set 

about making another bowl of milk toast. I bring it out—with a spoon this time—and 
place it in front of her on the little table.

35  “Here you go,” I say. “I hope you like it.”
36  She looks at the bowl for a moment and then her hand whips out and knocks it right 

off the table and onto the floor.
37  I’m so shocked, I just stand there. I didn’t really believe what the boys said about her 

before, but I do now.
38  “You did that on purpose,” I say. “Why? I’m your granddaughter!”
39  Her mouth twitches as if this amuses her.
40  Something hopeful in me hardens. She reminds me of all the rotten kids I’ve ever 

lived with.

3 breadlines — lines of people waiting to receive free food given by the government in the 1930s 
4 icebox — refrigerator
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41  “You don’t scare me,” I say.
42  I clean up the mess again and make another bowl of milk toast. But this time I don’t 

give it to the mean old lady who’s my grandmother; instead, I sit down in a chair and 
start eating. She stares at me, her eyes following every spoonful.

43  “This is delicious,” I say, and smile. “Shame you spilled yours.”
44  I swear I can see her mouth watering.

45 When Miss Bea returns, Nana Philly and I are sitting in the parlor.
46  “Did you two have a nice lunch?”
47  “We had a lovely time,” I say.
48  “Would you like to come again tomorrow? Give your poor aunt a break?”  

Miss Bea asks.
49  “Sure,” I say, and smile sweetly at Nana Philly. “I’m looking forward to getting to 

know my grandmother.”

50 Miss Bea’s waiting for me on the front porch with her shopping basket when I arrive the 
next afternoon.

51  “There’s grits-and-grunts-and-gravy on the stove and guava duff for dessert. There’s 
plenty for both of you,” Miss Bea says. “I’ve got shopping to do, so I might be a while.”

52  “Take your time,” I say.
53  “Thank you, Turtle,” she says. “You’re a dear.”
54  Nana Philly’s in her room looking at her magazine as usual. I notice it’s upside down.
55  “Must be some real interesting reading you got there,” I say.
56  The old woman ignores me, so I go into the kitchen. I spoon out two bowls of grits-

and-grunts-and-gravy. Folks here eat this all the time. Grunts are little fish and grits are 
like porridge. That’s the one good thing about Key West: there’s food everywhere—hanging 
from trees, in the ocean—and it’s all free.

57  After what happened yesterday at lunch, I figured Nana Philly would have wised up. 
But I guess you can’t teach a mean old lady new tricks, because the bowl hasn’t been 
in front of her for more than a moment when her hand knocks it off the table. It falls to 
the floor in a splatter.

58  “You know, there sure are a lot of hungry folks who would have liked to eat that,” I 
say, but all she does is stare at the upside-down magazine a little harder.

59  I clean up the mess and eat my own lunch with her watching the whole time. It’s 
uncomfortable, but it’s just like dealing with a rotten kid: if you back down in front of 
them, they’ll never leave you be.

60  When I’m finished, I carry a bowl of guava duff out and place it in front of her. She 
lifts her hand to smack it, but I snatch it away just in time.

61  “You’re not wasting dessert,” I say. “I’ll eat it.”
62  I sit down and take a bite. It’s delicious. It tastes a little like plum pudding.
63  “Miss Bea sure is a good cook.”
64  Nana Philly pretends to ignore me, but I can tell she’s watching. She reminds me of 

a lobster, with her beady eyes peeking out at me from under her red hat.
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65  “Mama’s a good cook, too. She makes the best caramel custard. One of our old employers, 
Mr. Hearn, couldn’t get enough of it. He had her make it four nights a week.”

66  I study Nana Philly closely. “You know, Mama told me you were dead.”
67  She glances down quickly, and it comes to me.
68  “You were mean to her, too, weren’t you?” I ask. “Is that why she hasn’t come back 

to Key West?”
69  My grandmother doesn’t look up, and I know the answer to my own question.
70  “Poor Mama,” I whisper. Chased off by her own mother. No wonder she’s such  

a wreck.
71  A shadow crosses Nana Philly’s face and, for a brief moment, I see something like 

regret in her blue eyes, but then it’s gone.

* * *

72 It happens just like in the Bible: on the third day, there’s a miracle.
73  “I can tell the old girl’s really looking forward to seeing you today,” Miss Bea says.
74  I doubt that, but say, “Really?”
75  “Even had me get out her best hat,” Miss Bea says.
76  I’m not impressed. I didn’t even want to come here today after what I learned yesterday, 

but Aunt Minnie got used to me helping out, so I don’t have any choice now. This is what 
I get for being a good girl.

77  When I walk into the bedroom, Nana Philly puts down her magazine and looks at me. 
She’s wearing a royal blue hat with a peacock feather.

78  “You expecting the queen?” I ask.
79  Miss Bea has made conch chowder, and it’s simmering on the stove. I fill two bowls 

and carry them out, placing one in front of Nana Philly. I sit down with my bowl and 
start eating, waiting to hear her bowl hit the floor. But when I look up, she’s holding the 
spoon. She brings it to her mouth with her good hand and swallows the chowder. 

80  She takes another spoonful. And another.
81  Soon her bowl is empty.
82  “You know,” I say, “I missed seeing a matinee the first day when I came here to give 

you lunch. It was a Shirley Temple picture.”
83  Her eyes fly to my face.
84  “Which is fine by me, because I hate Shirley Temple,” I say.
85  A corner of my grandmother’s mouth turns up in a crooked smile, and her  

eyes shine.
86  “Me thoo,” she says.

Turtle in Paradise by Jennifer L. Holm. Copyright © 2010 by Jennifer Holm. Reprinted by permission of Random House Children’s Books,  
a division of Random House LLC. 
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ID:298382 A Common

 ●7 Based on paragraphs 1–6, why is Aunt 
Minnie “praying for patience”?

A. because her children refuse to help

B. because she has not yet prepared lunch

C. because her children are not supposed 
to go out

D. because she is having a hard time with 
the ironing

ID:298397 C Common

 ●8 Based on the selection, what does Turtle 
most likely hope to gain from her visits to 
Nana Philly?

A. Turtle wants to find out why Nana 
Philly has been ill.

B. Turtle wants to show Nana Philly that 
she is dependable.

C. Turtle wants to know more about her 
mother and Nana Philly.

D. Turtle wants to convince her aunt and 
cousins to like Nana Philly.

ID:298388 A Common

 ●9 In paragraph 16, what do the questions 
represent?

A. Turtle’s thoughts

B. Turtle’s confusion

C. Turtle’s memories

D. Turtle’s conversation

ID:298390 B Common

 ●10 Read Turtle’s comments from paragraph 25 
in the box below.

It’s not exactly the tearful reunion I was 
imagining, although maybe that blink 
was her way of saying she was happy to 
see me. Then again, maybe she has dust 
in her eye.

 What do the comments suggest about 
Turtle?

A. She is unhappy that she offered to  
help Nana Philly.

B. She is uncertain how Nana Philly  
feels about her.

C. She is concerned that Nana Philly  
may be hurt.

D. She is growing impatient with  
Nana Philly.
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ID:298394 B Common

 ●11 In the selection, the spaces between 
paragraphs 9 and 10, 44 and 45, and 49 
and 50 all show a change in

A. plot.

B. time.

C. theme.

D. narrator.

ID:298393 A Common

 ●12 In the selection, how does Turtle teach 
Nana Philly a lesson?

A. by eating in front of Nana Philly

B. by refusing to help Nana Philly again

C. by telling her aunt how Nana Philly 
behaved

D. by convincing her cousins to visit 
Nana Philly

ID:298398 D Common

 ●13 What does the description of Nana Philly 
in paragraph 71 suggest?

A. She is becoming weaker and more 
forgetful.

B. She is trying to make others feel sorry 
for her.

C. She is upset because she has missed 
her dessert.

D. She is starting to feel bad about what 
she has done.

ID:298401 B Common

 ●14 What does the end of the selection 
suggest?

A. Turtle and Nana Philly will go to  
the movies.

B. Turtle and Nana Philly will start to  
get along.

C. Turtle believes Nana Philly is getting 
stronger.

D. Turtle believes Nana Philly is going  
to knock over her lunch.
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ID:298402 B Common

 ●15 In the selection, which of the following is 
a problem Turtle faces?

A. She gets in trouble for the mess Nana 
Philly makes.

B. She does not understand why Nana 
Philly acts mean.

C. She does not feel appreciated for 
helping Nana Philly.

D. She has to take care of Nana Philly 
while her cousins play.

ID:298404 A Common

 ●16 In paragraph 26, how are commas used?

A. to separate items in a list

B. to show a series of events

C. to show a ranking by  
importance

D. to separate words from  
their definitions
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Question 17 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 17 in the space provided in your Student Answer Booklet.

ID:298406 Common

 ●17 Based on the selection, describe Turtle’s character traits. Support your answer with important 
details from the selection.
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Grade 5 English Language Arts 
Reading Comprehension

Spring 2015 Released Items:
Reporting Categories, Standards, and Correct Answers*

Item No. Page No. Reporting Category Standard
Correct Answer

(MC)*

1 47 Reading 3 A

2 47 Reading 2 A

3 47 Reading 1 B

4 47 Reading 1 C

5 47 Language 4 B

6 48 Reading 3

7 53 Reading 1 A

8 53 Reading 3 C

9 53 Reading 6 A

10 53 Reading 3 B

11 54 Reading 5 B

12 54 Reading 1 A

13 54 Reading 3 D

14 54 Reading 8.a B

15 55 Reading 2 B

16 55 Language 2 A

17 56 Reading 3

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for the open-response items, 
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 5 English Language Arts 
Reading Comprehension

Spring 2015 Unreleased Common Items:
Reporting Categories and Standards

Item No. Reporting Category Standard

18 Reading 1

19 Reading 1

20 Reading 5

21 Reading 5

22 Reading 2

23 Language 4

24 Reading 3

25 Reading 1

26 Reading 1

27 Reading 1

28 Reading 4

29 Reading 7

30 Reading 3

31 Reading 1

32 Reading 2

33 Reading 5

34 Language 5

35 Reading 2

36 Reading 4

37 Reading 8.a

38 Reading 4

39 Reading 6

40 Language 4



V. English Language Arts, 
Reading Comprehension, Grade 6
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Grade 6 English Language Arts  
Reading Comprehension Test 

The spring 2015 grade 6 English Language Arts Reading Comprehension test was based on grades 6–12 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear in 
parentheses.

■  Reading (Framework, pages 47–52)

■ Language (Framework, pages 64–67)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the standard it assesses. The correct answers for released multiple-choice questions are also 
displayed in the released item table.

Test Sessions and Content Overview

The grade 6 ELA Reading Comprehension test included two separate test sessions. Each session included 
reading passages, followed by multiple-choice and open-response questions. Selected common reading 
passages and approximately half of the common test items are shown on the following pages as they 
appeared in test booklets. Due to copyright restrictions, certain reading passages cannot be released to the 
public on the website. For further information, contact Student Assessment Services at 781-338-3625.

Reference Materials

During both ELA Reading Comprehension test sessions, the use of bilingual word-to-word dictionaries was 
allowed for current and former English language learner students only. No other reference materials were 
allowed during any ELA Reading Comprehension test session. 
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Grade 6 English Language Arts
Reading CompRehension

DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

Read the passage that describes the history of observations and myths about the planet Mars. Answer the 
questions that follow.

Observing Mars
from Mars and the Search for Life by Elaine Scott

 1 From the beginning of history, Mars, the small red planet that is fourth from the Sun, 
has always fascinated—even frightened—those who have watched it move from east to 
west across the night sky. Ages ago, people may have looked at Mars’s reddish color 
and thought of all the blood that is spilled during war. Perhaps that is why the ancient 
Assyrians called Mars the “Shedder of Blood,” and the Greeks, Romans, and, later, the 
Vikings named the planet after their gods of war. Mars was ancient Rome’s god of war, 
and that is the name that has endured.

 2  Our earliest ancestors used stories and myths to explain the mysteries of nature. They 
knew little about science, as we think of it today. Nevertheless, astronomy, the study of 
the universe beyond Earth, is one of the world’s oldest sciences. The earliest astronomers,  
like Ptolemy (tole-uh-me) (approximately a.d. 100–179), who lived in Roman Egypt, didn’t  
have telescopes or other instruments to help them study the moon and the stars. They had to 
rely on their own eyesight. Then, in 1608, the telescope was invented by a Dutch optician, 
Hans Lippershey (lip-er-shy), who lived from 1570 to 1619. Lippershey’s invention had 
two lenses at either end of a tube. One, called a convex lens, curved outward. It made 
objects appear bigger than they were, but blurry. The smaller lens, called a concave lens, 
curved inward. It made objects look smaller, but clearer. When light passed through both 
lenses, objects appeared three to four times larger and closer than they were. Just a year 
later, in 1609, the Italian Galileo Galilei (ga-luh-lay-oh ga-luh-lay-ee) (1564–1642) made 
improvements to the instrument that enabled it to make objects appear 20 times larger 
than their true size.

 3  Telescopes continued to improve. Galileo’s was five to six feet in length, but by the 
middle of the 17th century, telescopes had grown. In 1656, a telescope made by Dutch 
mathematician Christiaan Huygens (hoy-gehns) (1629–1695) was 23 feet long and could 
magnify 100 times.

 4  The telescope changed astronomy forever. Knowledge of the universe grew, and ancient 
ideas gave way to new ones. The belief that Earth was at the center of our solar system 
gave way to the theory that the Sun was at the center.



MCAS_2015_Gr6_ELA_RID

62

ELA Reading Comprehension 

 5  Astronomers continued to observe the planets and stars and make notes about what 
they saw. In 1877, an Italian astronomer, Giovanni Schiaparelli (joh-von-ne skyah-puh-
rel-lee) (1835–1910) trained his telescope on Mars and made a surprising discovery. He 
announced that the planet seemed to be crisscrossed by a series of channels—or, in Italian, 
canali. Unfortunately, when Schiaparelli’s work was translated into English, a mistake was 
made. The word canali was translated as the word “canals.” Though both are waterways, 
a canal is built by people, while a channel is created by nature. Debate raged among the 
astronomers of the day: Had the waterways on Mars been created by intelligent beings, or 
were they natural Martian formations? Throughout his life, Schiaparelli remained neutral 

left: Percival Lowell with his telescope at the 
Lowell Observatory. He was convinced that 
intelligent life existed on Mars.

below: Lowell’s 1905 drawing of Mars, showing the 
“canals” he believed were there.

on the question. However, many of those who read Schiaparelli’s papers in English believed 
they were reading about constructed canals, and they drew the conclusion that these canals 
had been made by a civilization living on Mars. The American astronomer Percival Lowell 
(1855–1916) was among the biggest believers.

 6  In 1894, Percival Lowell established the Lowell Observatory on top of Mars Hill in 
Flagstaff, Arizona. For 23 years, Lowell worked at his observatory, studying Mars and 
making drawings of the features he saw through his telescope. As he observed Schiaparelli’s 
“canals,” he became convinced they had been built by intelligent beings. Lowell promoted 
his views in three books: Mars, published in 1895, Mars and Its Canals (1906), and Mars 
as the Abode of Life (1908). In Mars, Lowell wrote, “Certainly what we see hints at the 
existence of beings who are in advance of, not behind us, in the journey of life.” Though 
we know now that he was incorrect, Percival Lowell was relying upon scientific “evidence” 
to formulate a hypothesis, or prediction, about what Martian life might be like.
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 7  At the same time, another man, the English writer H. G. Wells (1866–1946), was 
using his imagination to form a very different picture of life on Mars. In 1898, Wells’s 
science fiction novel The War of the Worlds—which was later used as the basis for the 
famous radio broadcast—was published. It was one of the first books to describe an alien 
invasion from another planet.

 8  Thanks to the scientific efforts of Lowell and others, and the creative effort of  
H. G. Wells, the idea of a habitable world somewhere else in our solar system began to 
capture the world’s imagination.

“Observing Mars” by Elaine Scott, from Mars and the Search for Life. Copyright © 2008 by Elaine Scott. Reprinted by permission of Clarion 
Books, an imprint of Houghton Mifflin Harcourt Publishing Company.

More About Mars
· Mars is the fourth planet from the Sun.
· Mars orbits the Sun at an average distance of 141.5 million miles.
· Mars’s distance from Earth varies, according to the orbits of both planets. At its 

closest, Mars is 33.9 million miles away. At its farthest, it is 249 million miles away.
· Mars is about half the size of Earth, though its land area is about the same. This is 

because our planet is covered with oceans, and Mars is not.
· Because it is smaller than Earth, Mars’s gravity is only 38 percent as strong as Earth’s. 

A human weighing 160 pounds on Earth would weigh only about 60 pounds on Mars.
· Mars has two tiny moons—Phobos and Deimos. Phobos means “fear,” and Deimos 

means “panic.” In mythology, Phobos and Deimos were the offspring of Mars. 
The moons were discovered in 1877 by Asaph Hall, working at the U.S. Naval 
Observatory.

· The month of March takes its name from Mars.
· One Martian day, or “sol,” lasts 24 hours, 39 minutes, and 35 seconds.
· Traveling at an average speed of 53,979 mph, it takes Mars 687 Earth days to make 

one orbit around the Sun.
· Mars boasts both the largest volcano and the largest canyon system in the solar 

system.
· The average temperature on Mars is –64 degrees Fahrenheit, but at its poles the 

temperature can dip to –225°F and at the equator it can rise to 80°F.
· Martian wind can blow at hurricane force—more than 75 miles per hour.
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ID:297930 A Common

 ●1 Based on paragraph 1 and the section 
titled “More About Mars,” how do the 
names of Mars’s moons mainly reflect 
ancient thinking?

A. The names of the moons come  
from myths.

B. The names of the moons show that 
they are small.

C. The moons were named over one 
hundred years ago.

D. The moons were named by a 
scientist who was mistaken.

ID:297924 B Common

 ●2 What does the explanation of Lippershey’s 
telescope in paragraph 2 indicate?

A. The telescope was considered  
a useless invention.

B. The telescope needed a pair of 
lenses to work properly.

C. The telescope’s tube was too heavy 
to make it practical.

D. The telescope’s design copied that of 
ancient instruments.

ID:297925 B Common

 ●3 Based on paragraph 5, what is the most 
likely reason people began to believe in 
life on other planets?

A. A popular novel spread  
the idea.

B. An unclear translation caused 
confusion.

C. Ruins of prehistoric structures  
were found.

D. Respected scientists made an 
important discovery.

ID:297929 C Common

 ●4 What is the main purpose of the section 
titled “More About Mars”?

A. to compare Mars to other  
planets

B. to highlight recent discoveries  
made on Mars

C. to provide additional information 
about Mars

D. to review information presented 
earlier about Mars

ID:297935 D Common

 ●5 In paragraph 8, the word habitable most 
likely means

A. comfortable.

B. imaginable.

C. predictable.

D. liveable.
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Question 6 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 6 in the space provided in your Student Answer Booklet.

ID:297936 Common

 ●6 Based on the passage, describe how Mars has fascinated scientists and others throughout history. 
Support your answer with important details from the passage.
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Students read an excerpt from The Green Glass Sea and then answered  
questions 7 through 17 that follow on pages 71–73 of this document.

Due to copyright restrictions, the selection cannot be released to the 
public over the Internet. For more information, see the copyright citation 
below.

The Green Glass Sea by Ellen Klages. Copyright © 2006 by Ellen Klages. 
Reprinted by permission of Viking Children’s Books, A Division of Penguin 
Young Readers Group, A Member of Penguin Group (USA) LLC.

from The Green Glass Sea
by Ellen Klages

In the novel The Green Glass Sea, Dewey’s father has died; he was a scientist who was working on the top 
secret development of the atomic bomb (known as the “gadget”) during World War II. Dewey now lives with 
the Gordons, who are also working on the project. In this selection, Dewey and the Gordons witness the 
first test of the “gadget” in the deserts of New Mexico. Read the selection and answer the questions that 
follow.
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on the previous page.
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 66.
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 66.
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 66.
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ID:298523 C Common

 ●7 According to paragraphs 1–3, Dewey 
believes her future will be decided by

A. her extended family.

B. government officials.

C.  the success of the gadget.

D. her feelings about the war.

ID:298532 B Common

 ●8 Mrs. Gordon’s comments in paragraphs 
17–21 contribute most to the

A. resolution.

B. suspense.

C. imagery.

D. theme.

ID:298533 C Common

 ●9 In paragraph 23, the author uses words 
such as “scrunched” and “scooted” to give 
a sense of Dewey’s

A. thirst.

B. fatigue.

C. restlessness.

D. disappointment.

ID:298535 D Common

 ●10 In paragraph 32, what does calling the 
test a “show” mainly suggest about Mrs. 
Gordon’s attitude toward the gadget?

A. She is curious.

B. She is relieved.

C. She is doubtful.

D. She is enthusiastic.

ID:298536 C Common

 ●11 Mrs. Gordon’s actions toward Dewey in 
paragraph 39 mostly show that she is

A. confused by Dewey.

B. pleased with Dewey.

C. protective of Dewey.

D. nervous around Dewey.

ID:298537 B Common

 ●12 Read the description from paragraph 56 in 
the box below.

It was like being on a beach that 
had no ocean.

 The description is used mainly to

A. show how fun the experience is.

B. help the reader imagine the scene.

C. help the reader feel the excitement.

D. show how common the experience is.
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ID:298540 A Common

 ●13 Read the descriptions from paragraph 58 
in the box below.

•	 . . . looking out over the edge of the 
world. It was too dark to see much 
difference between sky and land, . . .

•	 . . . a single pair of headlights as  
tiny as pinpoints moved slowly 
across the featureless darkness.

 Based on the selection, what does the 
darkness most likely represent?

A. Dewey’s uncertain future

B. Dewey’s quiet personality

C. Dewey’s sense of adventure

D. Dewey’s wish for independence

ID:298541 C Common

 ●14 Read the descriptions from paragraphs 61 
and 62 in the box below.

•	 . . . as if it were instantly morning,  
as if the sun had risen in the south, 
just this once.

•	 Time stood still for a moment, and 
then the light faded.

 What is the main effect of the 
descriptions?

A. They show how frightening  
the event is.

B. They explain how simple the  
event seems.

C. They highlight how significant  
the event is.

D. They suggest how scientific the  
event seems.

ID:298528 A Common

 ●15 Read the sentence from paragraph 8 in  
the box below.

“The rumor mill down at the 
Commissary is buzzing at a fever 
pitch.”

 In the sentence, the description “buzzing 
at a fever pitch” most likely means that 
people are

A. excited.

B. surprised.

C. uncertain.

D. unhealthy.

ID:298551 A Common

 ●16 Which of the following words could best 
replace transmissions in paragraph 53?

A. reports

B. demands

C. agreements

D. suggestions
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Question 17 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 17 in the space provided in your Student Answer Booklet.

ID:298553 Common

 ●17 Based on the selection, identify and explain the conflicts Dewey faces. Support your answer with 
important details from the selection.
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Grade 6 English Language Arts  
Reading	Comprehension 

Spring	2015	Released	Items: 
Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct	Answer 

(MC)*

1 64 Reading 3 A

2 64 Reading 1 B

3 64 Reading 3 B

4 64 Reading 5 C

5 64 Language 4 D

6 65 Reading 2

7 71 Reading 2 C

8 71 Reading 5 B

9 71 Reading 4 C

10 71 Reading 3 D

11 71 Reading 3 C

12 71 Reading 5 B

13 72 Reading 2 A

14 72 Reading 5 C

15 72 Language 4 A

16 72 Language 4 A

17 73 Reading 2

* Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, which are 
indicated by the shaded cells, will be posted to the Department’s website later this year.
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Spring	2015	Unreleased	Common	Items: 
Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

18 Reading 3

19 Reading 4

20 Reading 1

21 Reading 3

22 Language 4

23 Reading 3

24 Reading 1

25 Reading 1

26 Reading 2

27 Reading 2

28 Reading 4

29 Reading 4

30 Reading 1

31 Reading 6

32 Language 2

33 Language 4

34 Reading 6

35 Reading 4

36 Reading 1

37 Reading 3

38 Reading 4

39 Reading 4

40 Language 4



VI. English Language Arts, Grade 7

A. Composition
B. Reading Comprehension
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Grade 7 English Language Arts Test
Test Structure

The grade 7 English Language Arts test was presented in the following two parts:

■	   the ELA Composition test, which used a writing prompt to assess learning standards from the 
Writing strand in the Massachusetts Curriculum Framework for English Language Arts and 
Literacy (March 2011)

■	  the ELA Reading Comprehension test, which used multiple-choice and open-response questions 
(items) to assess learning standards from the Reading and Language strands in the Massachusetts 
Curriculum Framework for English Language Arts and Literacy

A. Composition
The spring 2015 grade 7 ELA Composition test was based on learning standards in the grades 6–12 Writing 
strand of the Massachusetts Curriculum Framework for English Language Arts and Literacy (March 2011). 
The learning standards for the grades 6–12 Writing strand appear on pages 53–59 of the Framework, which 
is available on the Department website at www.doe.mass.edu/frameworks/current.html.

Each grade 7 ELA writing prompt assesses standard 1, 2, or 3 in the grades 6–12 Writing strand in the 2011 
Framework. All grade 7 writing prompts also assess standards 4 and 5 in the grades 6–12 Writing strand.

ELA Composition test results are reported under the reporting categories Composition: Topic 
Development and Composition: Standard English Conventions.

Test Sessions and Content Overview

The ELA Composition test included two separate test sessions, administered on the same day with a short 
break between sessions. During the first session, each student wrote an initial draft of a composition in 
response to the appropriate writing prompt on the next page. During the second session, each student 
revised his or her draft and submitted a final composition, which was scored in the areas of Topic 
Development and Standard English Conventions. The Scoring Guides for the MCAS English Language 
Arts Composition are available at www.doe.mass.edu/mcas/student/elacomp_scoreguide.html.

In spring 2015, in response to extended weather-related closures, the Department allowed districts to 
choose an alternate, later schedule for the administration of the Composition test. See the following page 
for the dates of administration for each of the prompts.

Reference Materials

At least one English-language dictionary per classroom was provided for student use during ELA 
Composition test sessions. The use of bilingual word-to-word dictionaries was allowed for current and 
former English language learner students only. No other reference materials were allowed during either 
ELA Composition test session. 
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ID:281247 Common

English Language Arts Test

WRITING PROMPT

Think of someone you would like to get to know or get to know better. This person 
could be living or dead, real or imaginary. Perhaps this person could teach you 
something or help you with a problem. Maybe he or she would just be interesting 
to talk to.

In a well-developed composition, describe the person and explain why you would 
want to get to know him or her.

Grade 7 Writing Prompt 
(Administered on April 2)

Grade 7 Writing Prompt 
(Administered on March 24 and April 8)

WRITING PROMPT

Think about the most influential teacher you ever had. This person might have been 
a classroom teacher, a coach, or someone else in your life.

In a well-developed composition, describe the most influential teacher you ever 
had, what you learned from him or her, and how this teacher has affected your life.

ID:288036 Common



MCAS_2015_Gr7_ELA_RID

79

B. Reading Comprehension
The spring 2015 grade 7 English Language Arts Reading Comprehension test was based on grades 6–12 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear  
in parentheses.

■  Reading (Framework, pages 47–52)

■  Language (Framework, pages 64–67)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the standard it assesses. The correct answers for released multiple-choice questions are also 
displayed in the released item table.

Test Sessions and Content Overview

The grade 7 ELA Reading Comprehension test included two separate test sessions. Each session included 
reading passages, followed by multiple-choice and open-response questions. Selected common reading 
passages and approximately half of the common test items are shown on the following pages as they 
appeared in test booklets. 

Reference Materials

During both ELA Reading Comprehension test sessions, the use of bilingual word-to-word dictionaries 
was allowed for current and former English language learner students only. No other reference materials 
were allowed during any ELA Reading Comprehension test session. 
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Reading CompRehension

DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

When I was asked to write the foreword to The Freedom Writers Diary, I must say I 
was extremely honored and proud, but at the same time amazed by how many wonderful 
things can happen in such a short time.

I met the students of Wilson High School in March 1996, when thanks to their 
dedication, effort and will, they invited my parents, Mirna (my best friend from Bosnia, 
who was living with me at the time) and myself to come to the city of Long Beach, 
California. When I met them, I was touched by their warmth and kindness. They were 
teenagers just like me, and like all young people all over the world, they have an amazing 
potential to grow into truly great people, leaders, ones who will inspire others.

These students and their teacher, Erin Gruwell, chose to read Anne Frank: The Diary 
of a Young Girl, my own book, Zlata’s Diary: A Child’s Life in Sarajevo (and many 
other books), and were inspired to start writing their own diaries. They had organized 
themselves and chose to do something different, something memorable, something 
powerful and humane. They chose to rid themselves of doing things the easy way, the 
way they’ve always been done, and chose to write, to create, to fight stereotypes and 
live up to the name of true Freedom Writers. I am immensely proud and happy to have 
had a chance to meet them and to play some role in their “growth” as human beings.

I started writing my own diary before the war in Bosnia because I wanted to have a 
place to record my childhood and create something that I could look back on and laugh, 
cry and reminisce.1 I wanted to see myself grow through my writing. Some of my older 
girlfriends had their own diaries, and having read the diaries of Anne Frank and Adrian 
Mole, I was absolutely certain that writing a diary was the right thing to do. I never 

1

2

3

4

from The Freedom Writers Diary
Foreword

by Zlata Filipovic

In 1993, Zlata Filipovic published a diary about her childhood in war-torn Bosnia. Years later, she was 
asked to write the foreword, or introduction, to The Freedom Writers Diary, a collection of writings by 
California students who chronicle poverty, homelessness, violence, and other problems they face in a large 
city. Read the foreword and answer the questions that follow.

1 reminisce — recall the past
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5

6

7

imagined that my diary would be published, and certainly didn’t expect it to become 
a war diary. I also never dreamed that my childhood would be cut short. These things 
seemed too impossible to think about, because it’s human nature to always believe that 
“bad” things happen to other people, not us. But when misfortune comes our way, we 
find ourselves surprised, confused, scared, angry and sad.

When the Bosnian war started with all its horrors and disrupted my happy and 
carefree childhood, my diary became more than a place to record daily events. It became 
a friend, the paper that it was made of was ready and willing to accept anything and 
everything I had to say; it could handle my fear, my questions, my sadness. I discovered 
the beauty of writing—when one can pour oneself onto a great white emptiness and 
fill it with emotions and thoughts and leave them there forever. And I kept on writing 
during almost two years of war; it became a type of therapy for dealing with everything 
that was going on.

I see a parallel between the Freedom Writers and myself because we’ve all been subjected 
to things in our surroundings that could have made us feel like victims. Life brings 
good things and bad things, it makes people sad and happy in their own homes, within 
their families, in school and on the street. Sometimes we suffer because of many things 
over which we have no control: the color of our skin, poverty, our religion, our family 
situation, war. It would be easy to become a victim of our circumstances and continue 
feeling sad, scared or angry; or instead, we could choose to deal with injustice humanely 
and break the chains of negative thoughts and energies, and not let ourselves sink into it. 
Writing about the things that happen to us allows us to look objectively at what’s going 
on around us and turn a negative experience into something positive and useful. This 
process requires a lot of work, effort and greatness, but it is possible, and the Freedom 
Writers have proved it—they’ve chosen a difficult, but powerful, path.

After I left Bosnia, the war continued, and as we’ve recently seen, a similar thing 
happened in Kosovo. People have asked me what I think about this, and all I can say is 
that it makes me terribly sad. Now, almost all of the young former Yugoslavians know 
what a bomb sounds like, what a cellar is and what the absence of water, electricity or 
home feels like. And again, these children and young people had nothing to do with 
the situation they found themselves in. I just hope that the anger, hate and sadness 
they have experienced will not remain inside them, and that they will be able to rise 
above their experiences. Because if they grow up holding on to such terrible feelings, 
it could lead to another war sometime in the future when the fate of the country is in 
their hands. This is why I believe that everything the Freedom Writers have overcome 
and accomplished is very important and must be respected. If they had chosen to stay 
encapsulated2 in the anger and hate that surrounded them in their neighborhoods, the 
seeds of hatred and fear would have grown with them and history would repeat itself 

2 encapsulated — encased; enclosed
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with their children in the future. The Freedom Writers chose to break this cycle and 
make their positive experiences a lesson for generations to come.

And, of course, I will always very highly respect and admire the Freedom Writers’ 
mentor, their friend and teacher, Erin Gruwell, who is also my friend. She never wants to 
be congratulated or held responsible for the great things that came out of Room 203 at 
Wilson High School, but she must be. She was (and still is) much more than a teacher to the 
Freedom Writers. She was a parent to those who did not have, or could not communicate 
with, their own; she was an older friend who was fun to be around; but she was also 
very loyal, someone who cared and fought for each one of her “kids.” She shared her 
education, tenacity3 and love with them and made a huge difference in her students’ lives. 
They could have remained the “underachievers” they’d been labeled before they arrived 
in her classroom. But in just several years, she made a tremendous difference and created 
a safe place for them to grow and blossom into amazing people. She made authors and, 
I dare say, historical figures out of them. Many teachers consider their after-school time 
to be precious, but Erin gave herself over to her work. She was dedicated to helping her 
students learn, opening their eyes to injustice and guiding them to the weapons (in this 
case a pen, knowledge, a measure of faith, and an unyielding determination) with which to 
fight intolerance. Finally, she taught them how to assume their rightful place in the world. 
I know her students will remember her the rest of their lives, as well they should. I wish 
that teachers everywhere were like her—because the world would be a much better place. 
I always say that the young people are the future of the world, and if we start with them 
first, if we educate and develop a sense of tolerance among them, our future, the future 
of this world, will be in good hands for generations to come.

How many good things can come out of a bad situation? I’m a perfect example. 
I was a small happy Sarajevan girl whose country was struck by war. Suddenly I was 
put in the position of having some say and possible influence in the world. I did not 
want that responsibility, and I wish that my diary had never been published; if not for 
the war, there would have been no reason to share it with the world. But nonetheless, 
some good has come out of it.

Anne Frank’s diary inspired the world, and good has come out of her tragedy. Her 
strength kept her going for as long as it could, and subsequently has been recognized 
by millions of people, young and old. The greatness of those who are no longer with 
us fortunately remains to lead and inspire those left behind.

8

9

10

The Freedom Writers Diary: How a Teacher and 150 Teens Used Writing to Change Themselves and the World Around Them by The Freedom 
Writers with Erin Gruwell, foreword by Zlata Filipovic. Copyright © 1999, 2009 by The Tolerance Education Foundation. Reprinted by 
permission of Broadway Books, an imprint of the Crown Publishing Group, a division of Random House LLC. 

3 tenacity — persistence; stubbornness
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ID:277046 D Common

	●1 Based on the foreword, the author’s 
character can best be described as

A. sad and resentful.

B. cheerful and excited.

C. doubting and uncertain.

D. thoughtful and optimistic.

ID:277019 B Common

	●2 Based on paragraph 2, what is a great 
advantage that young people have?

A. They have few responsibilities.

B. Their future is full of possibilities.

C. They are naturally talented writers.

D. Their parents are still teaching them.

ID:277023 D Common

	●3 What does paragraph 3 suggest about  
the Freedom Writers?

A. They felt their writing should  
win awards.

B. They created a work that was 
controversial.

C. They had many people to help  
with their efforts.

D. They consciously decided to take 
positive action.

ID:277025 D Common

	●4 What is the main function of paragraph 4?

A. It describes the people who 
influenced the Freedom Writers.

B. It explains how Filipovic and the 
Freedom Writers are changing.

C. It contrasts Filipovic’s beliefs with 
those of the Freedom Writers.

D. It serves as a transition to a 
description of Filipovic’s experiences.

ID:277027 B Common

	●5 According to the foreword, what is the 
main reason Filipovic started her own 
diary?
A. She was intending to write  

a book.
B. She hoped to document everyday 

events.
C. She was forced to stay home during 

a war.
D. She wanted to copy the work of 

other writers.
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ID:277039 D Common

	●6 Based on paragraph 8, what is the most 
likely reason the author puts the term 
“underachievers” in quotation marks?

A. to show that the term is  
outdated

B. to show that the term is not  
easy to define

C. to show that the term is being  
spoken out loud

D. to show that the term does not  
apply to the students

ID:277040 A Common

	●7 Based on the foreword, what does 
the author suggest when she calls the 
Freedom Writers “historical figures”?

A. The Freedom Writers will be  
remembered for their accomplishments.

B. The Freedom Writers have grown up 
since their book was published.

C. The Freedom Writers based their 
work on events of long ago.

D. The Freedom Writers helped record the 
pain of war.

ID:277047 A Common

	●8 Read the phrase from paragraph 5 in the 
box below.

When the Bosnian war started with 
all its horrors and disrupted my happy 
and carefree childhood, . . .

 Which of the following words could 
best be used in place of the word 
disrupted?

A. disturbed

B. distracted

C. discovered

D. discouraged

ID:277049 A Common

	●9 Based on paragraph 8, a mentor is a 
person who

A. guides others.

B. collects diaries.

C. fights injustice.

D. overcomes difficulties.
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Question 10 is an open-response question.

•	 	Read	 the	question	 carefully.
•	 	Explain	 your	answer.
•	 	Add	 supporting	 details.
•	 	Double-check	 your	work.

Write	your	answer	to	question	10	in	the	space	provided	in	your	Student	Answer	Booklet.

ID:277055 Common

	●10 Based on the foreword, explain why Filipovic believes keeping a diary or journal is valuable. 
Support your answer with important and specific details from the foreword.
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They wait under Pablo’s bed,
Rain-beaten, sun-beaten,
A scuff of green
At their tips
From when he fell
In the school yard.
He fell leaping for a football
That sailed his way.
But Pablo fell and got up,
Green on his shoes,
With the football
Out of reach.

Now it’s night.
Pablo is in bed listening
To his mother laughing
To the Mexican novelas on TV.
His shoes, twin pets
That snuggle his toes,
Are under the bed.
He should have bathed,
But he didn’t.
(Dirt rolls from his palm,
Blades of grass
Tumble from his hair.)
He wants to be
Like his shoes,
A little dirty
From the road,
A little worn
From racing to the drinking fountain
A hundred times in one day.
It takes water
To make him go,
And his shoes to get him
There. He loves his shoes,
Cloth like a sail,

5

10

15

20
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ODE TO PABLO’S TENNIS SHOES

This poem tells the story of Pablo and his tennis shoes. Read the poem and answer the questions that 
follow.
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40

45

“Ode to Pablo’s Tennis Shoes” by Gary Soto, from Neighborhood Odes: Poems by Gary Soto. Copyright © 1992 by Gary Soto. Reprinted by 
permission of Houghton Mifflin Harcourt Publishing Company.

Rubber like
A lifeboat on rough sea.
Pablo is tired,
Sinking into the mattress.
His eyes sting from
Grass and long words in books.
He needs eight hours
Of sleep
To cool his shoes,
The tongues hanging
Out, exhausted.

—Gary Soto

ID:278782 D Common

	●11 What do lines 1–12 suggest about the 
tennis shoes?
A. They do not fit  

Pablo.

B. They are not Pablo’s  
favorites.

C. They remind Pablo of  
his family.

D. They keep a record of  
Pablo’s experiences.

ID:278789 A Common

	●12 Read lines 25–28 in the box below.

He wants to be   
Like his shoes,   
A little dirty   
From the road,

 What do the lines most suggest about 
Pablo?
A. He wants to lead an adventurous life.

B. He wants to have more time alone.
C. He wants to take fewer showers.
D. He wants to see foreign places.
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ID:278794 B Common

	●13 Read lines 37 and 38 in the box below.

Rubber like  
A lifeboat on rough sea.

 What is the main effect of comparing 
the rubber on the shoes to a lifeboat?
A. It shows that the shoes can float.

B. It shows that the shoes provide safety.

C. It shows that the shoes have become 
neglected.

D. It shows that the shoes have become 
stretched.

ID:278798 A Common

	●14 Read lines 41 and 42 in the box below.

His eyes sting from  
Grass and long words in books.

 Based on the lines, which of the 
following pairs best describes the cause 
of Pablo’s exhaustion?
A. play and studying

B. worry and sadness

C. illness and working

D. travel and sleeplessness

ID:278806 B Common

	●15 An “ode” is a poem that celebrates a 
person, quality, or object. Why is this 
poem called an ode?
A. It praises Pablo’s efforts  

in school.

B. It shows Pablo’s affection for  
his shoes.

C. It shows sympathy for Pablo’s 
football accident.

D. It describes Pablo’s relationship  
with his mother.

ID:278786 A Common

	●16 What is the purpose of the parentheses 
in lines 22–24?
A. to provide additional  

details

B. to represent the main idea of  
the poem

C. to represent the turning point of  
the poem

D. to provide the thoughts of other 
characters
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Grade 7 English Language Arts 
Reading Comprehension  

Spring 2015 Released Items: 
Reporting Categories, Standards, and Correct Answers*

Item No. Page No. Reporting	Category Standard
Correct	Answer 

(MC)*

1 83 Reading 3 D
2 83 Reading 1 B
3 83 Reading 2 D
4 83 Reading 5 D
5 83 Reading 1 B
6 84 Reading 4 D
7 84 Reading 4 A
8 84 Language 4 A
9 84 Language 4 A
10 85 Reading 2
11 87 Reading 2 D
12 87 Reading 1 A
13 88 Reading 8.a B
14 88 Reading 4 A
15 88 Reading 5 B
16 88 Language 2 A

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items,  
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 7 English Language Arts 
Reading Comprehension  

Spring 2015 Unreleased Common Items: 
Reporting Categories and Standards

Item No. Reporting	Category Standard

17 Reading 7
18 Reading 1
19 Reading 3
20 Reading 2
21 Language 4
22 Language 4
23 Reading 2
24 Reading 3
25 Reading 4
26 Reading 2
27 Reading 1
28 Reading 3
29 Reading 1
30 Reading 1
31 Reading 3
32 Reading 6
33 Language 2
34 Reading 2
35 Reading 4
36 Reading 5
37 Reading 4
38 Reading 3
39 Reading 5
40 Reading 3



VII. English Language Arts, 
Reading Comprehension, Grade 8
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Grade 8 English Language Arts  
Reading Comprehension Test 

The spring 2015 grade 8 English Language Arts Reading Comprehension test was based on grades 6–12 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear  
in parentheses.

■  Reading (Framework, pages 47–52)

■  Language (Framework, pages 64–67)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the standard it assesses. The correct answers for released multiple-choice questions are also 
displayed in the released item table.

Test Sessions and Content Overview

The grade 8 ELA Reading Comprehension test included two separate test sessions. Each session included 
reading passages, followed by multiple-choice and open-response questions. Selected common reading 
passages and approximately half of the common test items are shown on the following pages as they 
appeared in test booklets. 

Reference Materials

During both ELA Reading Comprehension test sessions, the use of bilingual word-to-word dictionaries 
was allowed for current and former English language learner students only. No other reference materials 
were allowed during any ELA Reading Comprehension test session. 
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SYMPATHY

  I know what the caged bird feels, alas!
  When the sun is bright on the upland slopes;
 When the wind stirs soft through the springing grass,
 And the river flows like a stream of glass;
 5  When the first bird sings and the first bud opes,1

 And the faint perfume from its chalice2 steals—
 I know what the caged bird feels!

 I know why the caged bird beats his wing
  Till its blood is red on the cruel bars;
10 For he must fly back to his perch and cling
 When he fain3 would be on the bough4 a-swing;
  And a pain still throbs in the old, old scars
 And they pulse again with a keener sting—
 I know why he beats his wing!

15 I know why the caged bird sings, ah me,
  When his wing is bruised and his bosom sore,—
 When he beats his bars and he would be free;
 It is not a carol of joy or glee,
  But a prayer that he sends from his heart’s deep core,
20 But a plea, that upward to Heaven he flings—
 I know why the caged bird sings!

 — Paul Laurence Dunbar

Paul Laurence Dunbar was an African American poet who wrote in the late 1800s and early 1900s. His 
poem “Sympathy” speaks of the feelings of a bird in a cage. Read the poem and answer the questions  
that follow.

“Sympathy” by Paul Laurence Dunbar. In the public domain.

1 opes — opens
2 chalice — a cup or goblet
3 fain — gladly
4 bough — branch

Grade 8 English Language Arts
Reading CompRehension

DIRECTIONS
This session contains two reading selections with fourteen multiple-choice questions and two  
open-response questions. Mark your answers to these questions in the spaces provided in your  
Student Answer Booklet.
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ID:291936 A Common

 ●1 Which of the following words best 
describes the feeling created by the 
description in line 3?

A. peaceful

B. surprised

C. impatient

D. suspenseful

ID:291938 D Common

 ●2 In line 4, the phrase “like a stream of 
glass” suggests the water is

A. cold.

B. deep.

C. dirty.

D. smooth.

ID:291940 B Common

 ●3 In line 5, what do the “first bird” and 
the “first bud” most likely represent?

A. the cage

B. the springtime

C. the bud’s beauty

D. the bird’s ancestor

ID:291951 D Common

 ●4 How is the first stanza most different 
from the rest of the poem?

A. The stanza suggests the bird is  
bored with his life.

B. The stanza describes how the bird 
looks, rather than how he acts.

C. The stanza suggests the bird is 
unwise for wanting his life to 
change.

D. The stanza describes what the bird 
likely desires, rather than what he 
experiences.

ID:291952 C Common

 ●5 Which of the following words best 
describes the tone of the poem?

A. fearful

B. apologetic

C. passionate

D. wondering

ID:291958 D Common

 ●6 Which meaning of the word faint is 
used in line 6?

A. exhausted

B. whispered

C. lacking courage

D. barely noticeable
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Question 7 is an open-response question.

•	 	Read	 the	question	 carefully.
•	 	Explain	 your	answer.
•	 	Add	 supporting	 details.
•	 	Double-check	 your	work.

Write your answer to question 7 in the space provided in your Student Answer Booklet.

ID:291966 Common

 ●7 Based on the poem, explain why the speaker feels sympathy for the bird. Support your answer 
with relevant and specific details from the poem.
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“Eureka!” means “I have found it!” Read this article about the role that chance has played in important 
discoveries. Then answer the questions that follow.

1 YOU WOULDN’T THINK something  
as unscientific as accident could have 
played much of a role in the life of Tim 
Berners-Lee, the brilliant British physicist 
and computer scientist who in 1991 invented 
the World Wide Web. He conceived it and 
still controls a lot of how it operates from 
his unimposing office at the Massachusetts 
Institute of Technology. In 1999, Time 
placed Berners-Lee on its list of the “100 
Persons of the Century.” No fewer than 
seven different universities have awarded 
him honorary degrees.

2  But the great breakthrough engineered 
by this icon of cyberspace did occur, in 
part, by chance. “There was an element of 
serendipity,”1 says Arthur Molella, director 
of the Lemelson Center for the Study of 
Invention and Innovation at the Smithsonian’s 
National Museum of American History. “At 
first, he was just noodling around, trying to 
find a way to organize his research files. So 
he began to develop a tool just for his own 
personal use.”

3  The “tool” was a software program 
that, as Berners-Lee puts it, was “really 
useful for keeping track of all the random 
associations one comes across in real life, 
and [which] brains are supposed to be 

so good at remembering—but sometimes 
mine wouldn’t.” He called it Enquire, and it 
worked so well, creating effective linkages 
between huge amounts of information, 
that it eventually became the basis for the 
revolution we now casually refer to as 
the Web. “It would be akin to a carpenter 
building a little cabinet for himself,” 
Molella says, “and suddenly discovering 
he could store the entire world inside the 
thing. There was quite a bit of luck in it.”

4  The element of chance has helped 
produce many of the most important 

Tim Berners-Lee sought a way 
to organize his notes. So he 
created the World Wide Web. 
“But I hate spam,” he says, and 
now directs the W3 Consortium, 
which regulates the Web and 
combats cyber nuisances.

Eureka!
by Ken Chowder

1 serendipity — finding something valuable without seeking it 
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innovations in modern life. Many are 
created by it; others become successful 
because of it, and some fail for the same 
reason. As Mark Twain, an inventor himself, 
once scribbled in his notebook: “Name the 
greatest of all the inventors. Accident.” If 
you don’t believe it, go into your kitchen 
and look around. There might be a Teflon 
pan on the stove, a microwave oven above it, 
Post-its sticking out of cookbooks, matches 
in a drawer; Coke, Popsicles and ketchup 
stashed in a refrigerator. Accident played a 
role in their invention.

5  Happenstance 2 works in many ways. One 
is the observed event: the “invention” is the 
way the mind seizes upon an inconspicuous 
occurrence. The best known of these is 
Alexander Fleming’s role in the discovery 
of penicillin. One day in 1928 some mold 
drifted through an open window in a London 
hospital and landed in Fleming’s petri dish, 
where he’d placed a culture of staphylococcus 
bacteria. What Fleming did next got him 
and two colleagues a Nobel Prize in 1945: 
he looked through the microscope. What 
he saw was the mold efficiently destroying 
the germs. Presto! The creation of penicillin 
began with that unlikely turn of events.

6  But Robert Friedel, historian of 
technology at the University of Maryland, 
cautions that “serendipity is no accident.” 
What’s important about an unintended 
event, Friedel asserts, is the creative way 
it is used. As Louis Pasteur once said, 
“Chance favors only the prepared mind.”

7  Any of us might happen to see a cat 
pull feathers through a birdcage; but when 
Eli Whitney saw that, he got the idea of 
how to comb cotton mechanically. Hence 
the cotton gin. “Some people are just 
more likely to pay attention when they see 
something,” says Rini Paiva of the National 

Inventors Hall of Fame in Akron, Ohio. “If 
you have a certain type of brain, you might 
see something weird and say, ‘Hey, what 
can I do with this?’”

8  Take Percy Lebaron Spencer. A hero of 
World War II for his work in developing 
radar, Spencer obtained more than 120 
patents in his lifetime. One day shortly after 
the war, he was walking through his lab 
at the Raytheon Company in Cambridge, 
Massachusetts, when he stopped briefly 
by a magnetron—the tube that produces 
the high-frequency microwaves that power 
radar. “He was working on things like 
missile-defense systems,” Paiva says. “But 
just that second he got a strange feeling. 
He realized that a candy bar in his jacket 
pocket had melted.” Odd, Spencer thought. 
Immediately, he performed a makeshift 
experiment: he put some popcorn kernels in 
front of the magnetron. Soon, popcorn was 
popping all over the place. “There’s actually 
a drawing of a bag of popcorn in one of 
Spencer’s patents,” Paiva says. “Other 
people might just make a note or two in a 
lab notebook and let it go. But right away 

2 happenstance — a situation due to chance

A chocolate bar in his pocket 
melted by radar gave Percy 
Spencer (above) a vision: 
microwave ovens. 
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Percy Spencer was thinking about what this 
could be used for—a microwave oven.”

9  It’s not just scientists hanging around 
high-tech labs whom accident favors. Hans 
Lippershey, a 17th-century Dutch eyeglass 
maker, simply happened—so the story 
goes—to look through two lenses one 
day and notice that objects at a distance 
were greatly magnified. When he put the 
lenses in a tube, he created the world’s first 
telescope. John Walker was a pharmacist, 
not a scientist. One day in 1826 he was 
mixing potassium chlorate and antimony 
sulfide together with a stick, but the mixture 
stuck to the stick. When he tried to scrape 
the stuff off against the stone floor, it burst 
into flames. Walker quickly produced for 
sale the first friction matches, or, to use 
his catchy name, “sulphuretted peroxide 
strikables.”

10  Inspiration can take a lot longer to strike 
than a match. Frank Epperson was an 11-year-
old boy at the dawn of the 20th century 
when he accidentally left a mixture of soda 
powder and water out on the back porch one 
cold night. In it was the stick he’d used as 
a mixer. Next morning, Epperson found the 
soda water frozen around the stick. Nearly 20 

years passed before he realized that by adding 
some flavoring, he could concoct a frosty 
treat, and with that he began to manufacture 
what he called “Eppsicles.” Eventually the 
name changed, and he earned royalties on 
more than 60 million Popsicles. (That success 
inspired the creation of the Fudgsicle, the 
Creamsicle and the Dreamsicle.)

11  Sometimes Lady Luck delivers the 
invention but not the fortune that should 
go with it. One day in 1839, a failed 
hardware salesman was tinkering at his 
boardinghouse in Woburn, Massachusetts. 
He’d been hauled off to debtor’s prison so 
often that he called it his “hotel.” Even 
there, he kept doing experiments, doggedly 
trying to make a useful material out of a 
substance from Brazil called rubber. People 
bought it for erasing—“rubbing” out 
mistakes. Because it became brittle in the 
cold and melted in high heat, that was about 
all it was good for. The amateur inventor 
tried mixing it with numerous chemicals all 
without success, until that day in Woburn 
when he blended rubber with sulfur—and 
happened to drop the mixture onto a hot 
stove. After he cleaned it up, he realized 
that the rubber had suddenly become more 
solid, yet was still flexible.

12  Charles Goodyear had vulcanized 
rubber, a process that gives it useful 
properties, such as strength, elasticity and 
stability. (Today it is used in everything 
from automobile tires to golf balls.) But 
that practical discovery did little to help 
Goodyear himself. His many patents were 
regularly violated; when he died in 1860, 
he was more than $200,000 in debt.

13  In one common scenario, inventors are 
hard at work trying to make one thing when 
accident intervenes to create something 
else. The first practical synthetic dye was 
“invented” when an 18-year-old student 

In 1973 Frank Epperson’s 
granddaughter Nancy helped 
celebrate 50 years of his “frozen 
drink on a stick.”
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in London was trying to synthesize an 
antimalarial drug; the material that led to 
throwaway tissues was first intended as a 
filter for gas masks.

14  In the late 1960s, 3M Company 
researcher Spence Silver was trying to 
create a superglue but ended up with 
the opposite—a glue that wouldn’t dry, 
wouldn’t melt and hardly stuck to anything. 

It could just barely hold two pieces of paper 
together. What the devil could he use the 
stuff for? Silver never did come up with a 
good answer, but five years later a fellow 
employee, Art Fry, began using the glue on 
small scraps of paper, making bookmarks 
for his church hymnal. It took another eight 
years before “Post-it” sticky notepaper 
became an overnight sensation.

“Eureka!” by Ken Chowder, from Smithsonian magazine (September 2003). Text copyright © 2003 by Ken Chowder. Reprinted by permission 
of the author. Photograph 1 copyright © Andrew Brusso/CORBIS. Photograph 2 reprinted by permission of Raytheon Company. Photograph 3 
copyright © Bettmann/CORBIS.

ID:283639 C Common

 ●8 According to paragraphs 1–3, what was 
Berners-Lee doing when he conceived of 
the World Wide Web?

A. building a cupboard

B. brainstorming with friends

C. attempting to get organized

D. trying to make profitable goods

ID:283648 A Common

 ●9 In paragraph 4, what is the most likely 
reason the author says to “go into your 
kitchen and look around”?

A. to convince his readers he is 
speaking the truth

B. to suggest that some devices could 
be improved

C. to point out that many new devices 
are related to cooking

D. to provide readers with motivation to 
think of their own ideas

ID:294564 C Common

 ●10 According to the article, which of the 
following was most important to the 
invention of the cotton gin?

A. religion

B. medicine

C. an animal

D. the weather

ID:283656 B Common

 ●11 Which of the following would be the 
best heading for paragraph 7?  

A. How New Ideas Become  
Patented

B. How the Mind Creates through 
Observation

C. How Untried Methods Often Meet 
Resistance

D. How History Was Influenced by 
Everyday Contraptions
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ID:294079 D Common

 ●12 According to the article, how was 
Charles Goodyear most different from 
other inventors in the article?

A. He kept his discoveries hidden  
from colleagues.

B. He did not understand the impact  
of his discoveries.

C. He made discoveries that were 
important to the world.

D. He did not achieve financial success 
through his discoveries.

ID:283661 C Common

 ●13 Which of the following sentences best 
supports the main idea of the article?

A. “He conceived it and still controls 
a lot of how it operates from his 
unimposing office at the Massachusetts 
Institute of Technology.” (paragraph 1)

B. “No fewer than seven different 
universities have awarded him 
honorary degrees.” (paragraph 1)

C. “The creation of penicillin began 
with that unlikely turn of events.” 
(paragraph 5)

D. “He’d been hauled off to debtor’s 
prison so often that he called it his 
‘hotel.’” (paragraph 11)

ID:283663 D Common

 ●14 How is the article mainly organized?

A. in chronological order

B. by order of importance

C. by comparison and contrast

D. through a series of examples

ID:283665 C Common

 ●15 What is the definition of scenario as it 
is used in paragraph 13?

A. disaster

B. sacrifice

C. situation

D. presentation 
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ELA Reading Comprehension 

Question 16 is an open-response question.

•	 	Read	 the	question	 carefully.
•	 	Explain	 your	answer.
•	 	Add	 supporting	 details.
•	 	Double-check	 your	work.

Write your answer to question 16 in the space provided in your Student Answer Booklet.

ID:283668 Common

 ●16 Based on the article, explain what Louis Pasteur meant when he said, “Chance favors only the 
prepared mind.” Support your answer with relevant and specific information from the article.
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Grade 8 English Language Arts  
Reading	Comprehension 

Spring	2015	Released	Items: 
Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct	Answer 

(MC)*

1 94 Reading 1 A

2 94 Reading 4 D

3 94 Reading 2 B

4 94 Reading 5 D

5 94 Reading 4 C

6 94 Language 4 D

7 95 Reading 2

8 99 Reading 3 C

9 99 Reading 4 A

10 99 Reading 1 C

11 99 Reading 5 B

12 100 Reading 3 D

13 100 Reading 2 C

14 100 Reading 5 D

15 100 Language 4 C

16 101 Reading 2

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items,  
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 8 English Language Arts  
Reading	Comprehension 

Spring	2015	Unreleased	Common	Items: 
Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

17 Reading 4

18 Reading 4

19 Reading 1

20 Reading 2

21 Language 4

22 Reading 2

23 Reading 1

24 Reading 1

25 Reading 2

26 Reading 3

27 Reading 2

28 Reading 2

29 Reading 3

30 Reading 3

31 Reading 6

32 Reading 9

33 Language 4

34 Reading 9

35 Reading 4

36 Reading 3

37 Reading 3

38 Reading 1

39 Language 4

40 Language 1



VIII. English Language Arts, Grade 10

A. Composition
B. Reading Comprehension
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Grade 10 English Language Arts Test
Test Structure

The grade 10 English Language Arts test was presented in the following two parts:

■	   the ELA Composition test, which used a writing prompt to assess learning standards from the 
Writing strand in the Massachusetts Curriculum Framework for English Language Arts and 
Literacy (March 2011)

■	  the ELA Reading Comprehension test, which used multiple-choice and open-response questions 
(items) to assess learning standards from the Reading and Language strands in the Massachusetts 
Curriculum Framework for English Language Arts and Literacy

A. Composition
The spring 2015 grade 10 ELA Composition test was based on learning standards in the grades 6–12 Writing 
strand of the Massachusetts Curriculum Framework for English Language Arts and Literacy (March 2011). 
The learning standards for the grades 6–12 Writing strand appear on pages 53–59 of the Framework, which 
is available on the Department website at www.doe.mass.edu/frameworks/current.html.

Each grade 10 ELA writing prompt requires students to write a literary analysis (coded to standard 1 
in the grades 6–12 Writing strand in the 2011 Framework). All grade 10 writing prompts also assess 
standards 4 and 5 in the grades 6–12 Writing strand.

ELA Composition test results are reported under the reporting categories Composition: Topic 
Development and Composition: Standard English Conventions.

Test Sessions and Content Overview

The ELA Composition test included two separate test sessions, administered on the same day with a short 
break between sessions. During the first session, each student wrote an initial draft of a composition in 
response to the appropriate writing prompt on the next page. During the second session, each student 
revised his or her draft and submitted a final composition, which was scored in the areas of Topic 
Development and Standard English Conventions. The Scoring Guides for the MCAS English Language 
Arts Composition are available at www.doe.mass.edu/mcas/student/elacomp_scoreguide.html.

In spring 2015, in response to extended weather-related closures, the Department allowed districts to 
choose an alternate, later schedule for the administration of the Composition test. See the following page 
for the dates of administration for each of the prompts.

Reference Materials

At least one English-language dictionary per classroom was provided for student use during ELA 
Composition test sessions. The use of bilingual word-to-word dictionaries was allowed for current and 
former English language learner students only. No other reference materials were allowed during either 
ELA Composition test session. 
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English Language Arts Test

WRITING PROMPT

Often in works of literature, a character learns an important lesson.

From a work of literature you have read in or out of school, select a character who 
learns a lesson about one of the ideas listed in the box below.

•	 compassion

•	 forgiveness

•	 perseverance

•	 truth

In a well-developed composition, identify the character, describe how he or she 
learns the lesson, and explain how the lesson is important to the work as a whole.

Grade 10 Writing Prompt 
(Administered on April 2)

Grade 10 Writing Prompt 
(Administered on March 24 and April 8)

WRITING PROMPT

Often in works of literature, a character who is considered odd or different turns 
out to have great importance.

From a work of literature you have read in or out of school, select a character 
who is considered odd or different but turns out to have great importance. In a 
well-developed composition, identify the character, describe how the character 
is considered odd or different, and explain how the character turns out to be 
important to the work as a whole.

ID:288014 Common

ID:304973 Common
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B. Reading Comprehension
The spring 2015 grade 10 English Language Arts Reading Comprehension test was based on grades 6–12 
learning standards in two content strands of the Massachusetts Curriculum Framework for English 
Language Arts and Literacy (March 2011) listed below. Page numbers for the learning standards appear in 
parentheses.

■	  Reading (Framework, pages 47–52)

■	  Language (Framework, pages 64–67)

The Massachusetts Curriculum Framework for English Language Arts and Literacy is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

ELA Reading Comprehension test results are reported under two MCAS reporting categories, Reading 
and Language, which are identical to the two framework content strands listed above.

The table at the conclusion of this chapter indicates each item’s reporting category and both the 2011 
grades 6–12 Framework standard and the 2001 Framework general standard it assesses. The correct 
answers for multiple-choice questions are also displayed in the table.

Test Sessions and Content Overview

The grade 10 ELA Reading Comprehension test included three separate test sessions. Sessions 1 and 
2 were both administered on the same day, and Session 3 was administered on the following day. Each 
session included reading passages, followed by multiple-choice and open-response questions. Common 
reading passages and test items are shown on the following pages as they appeared in test booklets. Due 
to copyright restrictions, certain reading passages cannot be released to the public on the website. For 
further information, contact Student Assessment Services at 781-338-3625.

Reference Materials

During all three ELA Reading Comprehension test sessions, the use of bilingual word-to-word 
dictionaries was allowed for current and former English language learner students only. No other 
reference materials were allowed during any ELA Reading Comprehension test session. 
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DIRECTIONS
This session contains three reading selections with sixteen multiple-choice questions and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

Grade 10 English Language Arts
Reading CompRehension: session 1

Students read an excerpt from Steve Jobs and then answered  
questions 1 through 8 that follow on pages 110–112 of this document.

Due to copyright restrictions, the selection cannot be released to the 
public over the Internet. For more information, see the copyright citation 
below.

Steve Jobs by Walter Isaacson. Copyright © 2011 by Walter Isaacson. Reprinted 
by permission of Simon & Schuster Publishing Group.

This excerpt from the biography of Apple Computer founder Steve Jobs describes how he handled major 
problems with the technology of the iPhone 4. Read the excerpt and answer the questions that follow.

from Steve Jobs
by Walter Isaacson
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on the previous page.
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ID:308523 D Common

	●1 Based on the excerpt, what is the  
most likely reason Jobs called “a couple 
of trusted old hands” before he did 
anything else?

A. He believed the issue needed to be 
covered up.

B. He wanted an audience that would 
listen to him.

C. He believed they could learn from the 
situation.

D. He wanted the advice of experts he 
had relied on in the past.

ID:308525 B Common

	●2 Read the sentence from paragraph 3 in the 
box below.

“I’m going to be in meetings 24/7 for 
probably two days and I want you to 
be in every single one because you’ll 
learn more in those two days than 
you would in two years at business 
school,” he told him.

 Jobs’s comments mainly reveal his  
belief in

A. the benefit of showing humility.

B. the value of practical experience.

C. the importance of connecting with 
executives.

D. the need to experience failure as well 
as success.

Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 108.
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ID:308529 B Common

	●3 Based on paragraph 7, what is the  
most likely reason that only 1.7% of  
iPhone 4 users returned their phones?

A. Users were disappointed with  
Apple’s offer.

B. Users accepted Jobs’s explanation  
of the issue.

C. Users wanted to show their 
unwavering support for Jobs.

D. Users felt that Apple products  
were more economical than others.

ID:308531 B Common

	●4 In paragraph 7, what does the term “media 
frenzy” imply?

A. The media was impatient for an 
answer.

B. The media was overly excited  
about the story.

C. The media was unwilling to  
report certain details.

D. The media was looking for 
background information.

ID:308537 C Common

	●5 Read the statement from paragraph 10 in 
the box below.

“But as soon as the context is 
changed to ‘all smartphones have 
problems,’ the humor opportunity 
is gone. Nothing kills humor like a 
general and boring truth.”

 What does the statement reveal about  
how Jobs handled the problem with 
the iPhone 4?

A. He used obscure technical terms in  
his definition of the problem.

B. He called upon the good will of the 
public to help resolve the problem.

C. He broadened the focus of the 
conversation to divert attention  
from the problem.

D. He adopted a passive approach to 
show that he was unconcerned about 
the problem.
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ID:309660 A Common

	●6 How is the information in the excerpt 
mainly organized?

A. in chronological order

B. in order of importance

C. as points in an argument

D. as comparison and contrast

ID:308540 C Common

	●7 What does the word defuse mean as it is 
used in paragraph 6?

A. to repeat

B. to represent

C. to make less serious

D. to demonstrate privately

Question 8 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 8 in the space provided in your Student Answer Booklet.

ID:308544 Common

	●8 Based on the excerpt, describe Jobs’s character traits. Support your answer with relevant and 
specific details from the excerpt.
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The novel Sold is written as a series of prose poems. In this excerpt, Lakshmi, a girl from Nepal, describes 
how people in her village deal with a drought—and then must face the consequences of a downpour. Read 
the excerpt and answer the questions that follow.

from Sold
by Patricia McCormick

1 Ama — Lakshmi’s mother

MAYBE TOMORROW

 Today, like yesterday, and the day before, and the day before 
 that, the sky is deadly blue.

 Today, like each day before, the water in the rice paddy drops 
 a little farther, and the plants hang their heads a little lower.

 5 I watch as Ama1 makes an offering of marigold petals, red 
 kumkum powder, and a few precious bits of rice to her 
 goddess, praying for rain. But the only water that falls 
 comes from Ama’s eyes.

 I go back to mopping the baby’s face with a damp rag. As 
10 Ama goes past, I touch the hem of her skirt.

 “Maybe tomorrow, Ama,” I say.

 My stepfather rises from his cot. “If the rains don’t come 
 soon,” he says to my mother, “you will have to sell your 
 earrings.”

15 Yesterday, or the day before, or the day before that, Ama 
 would have said, “Never.” She would have said, “Those are 
 for Lakshmi. They are her dowry.”

 But today she hangs her head like the paddy plants and says, 
 “Maybe tomorrow.”

. . . 
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2 roti dough — dough for a flat bread
3 Tali — the family’s goat

WHEN THE RAIN CAME

 I smelled the rain before it fell.

 I felt the air grow heavy like roti dough2 and saw the leaves 
 of the eucalyptus tree turn their silvery undersides up to 
 greet it.

 5 The first few droplets vanished in the dust. Then bigger 
 drops fell, fat and ripe, exploding the earth.

 Ama came out of the house, pulling her shawl over her head. 
 Then, slowly, she lifted the folds of fabric away from her 
 brow and, like the leaves of the eucalyptus tree, raised her 
10 waiting face toward heaven.

 I ran across the yard, released Tali3 from her wooden peg, and 
 led her to the creek bed, her tongue unwilling to trust. Then, 
 little by little, a trickle of muddy water came hopping down 
 the gully.

15 Tali lapped and snuffled and snorted and sneezed and drank 
 herself silly, her bony sides billowing with water.

 I shut my eyes tight, letting the tears that had been gathering 
 there finally spill down my cheeks, where they could hide 
 inside the rain.

. . . 
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TRYING TO REMEMBER

 The rain is so fierce, so relentless, so merciless, it finds every 
 crack in our roof.

 Ama and I pack the walls with scraps of cloth, but each day 
 they melt a little more.

 5 When there is a rare moment of sun, the women gather 
 on the slope, shake their heads, and say this is the worst 
 monsoon in years.

 After several more days, when there is no sun at all, the 
 village headmen gather in the tea shop and ask the holy 
10 man to say a special prayer to make it stop.

 I wait at home, as the damp firewood sizzles and smokes, 
 trying to keep the baby from catching a chill. He wrestles 
 with the blanket, bored and cranky from days on end inside.

 While I try to remember the days when the heat was so 
15 fierce, so relentless, so merciless, that we prayed for this rain.

WHAT DISASTER SOUNDS LIKE

 When the night rain soaks the ground past the soaking 
 point, when the earthen walls around the paddy melt away, 
 when the rice plants are sucked out of the earth one by one 
 and washed down the slope, there should be a sound, a 
 5 noise announcing that something is terribly wrong.

 Instead there is a ghostly hush that tells us we have lost 
 everything.

Sold by Patricia McCormick. Copyright © 2006 by Patricia McCormick. Reprinted by permission of Disney • Hyperion Books, an imprint of 
Disney Book Group, LLC.
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ID:309677 A Common

	●9 Which of the following is the main 
conflict in the excerpt?

A. man versus nature

B. man versus society

C. man versus himself

D. man versus technology

ID:308641 B Common

	●10 In lines 11 and 19 of “Maybe Tomorrow,” 
what is the main effect of the repetition of 
the phrase “Maybe tomorrow”?

A. It shows that the family members 
disagree.

B. It shows that the family’s hopes are 
fading.

C. It shows that the family’s optimism  
is contagious.

D. It shows that the family members are 
supporting each other.

ID:308640 B Common

	●11 What do lines 18 and 19 of “Maybe 
Tomorrow” reveal about Ama?

A. She is hiding her intentions by being 
evasive.

B. She is defeated but trying to postpone 
a decision.

C. She is becoming angry about her 
husband’s demands.

D. She is discouraged about her 
daughter’s prospects for marriage.

ID:308648 D Common

	●12 In “What Disaster Sounds Like,” what is 
most surprising about the “ghostly hush 
that tells us we have lost / everything”?

A. Silence predicts a stable future for the 
village.

B. Silence suggests that another storm is 
coming soon.

C. Silence instead of discussion follows 
the devastation.

D. Silence rather than sound accompanies 
the devastation.

ID:308650 D Common

	●13 Which statement best describes the 
central irony of the excerpt?

A. The villagers want both droughts and 
rain.

B. The soaked earth can hold only so 
much water.

C. Animals and plants suffer as much  
as the people.

D. People pray for rain and then rain 
destroys everything.
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Question 14 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 14 in the space provided in your Student Answer Booklet.

ID:308654 Common

	●14 Describe how Lakshmi’s emotions shift throughout the excerpt. Support your answer with relevant 
and specific details from the excerpt.
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 1 Medicine is of all the arts the most noble; but, owing to the ignorance of those who practice 
it, and of those who, inconsiderately, form a judgment of them, it is at present far behind 
all the other arts. Their mistake appears to me to arise principally from this, that in the 
cities there is no punishment connected with the practice of medicine (and with it alone) 
except disgrace, and that does not hurt those who are familiar with it. Such persons are 
like the figures which are introduced in tragedies, for as they have the shape, and dress, 
and personal appearance of an actor, but are not actors, so also physicians are many in 
title but very few in reality.

 2  Whoever is to acquire a competent knowledge of medicine, ought to be possessed of 
the following advantages: a natural disposition; instruction; a favorable position for the 
study; early tuition; love of labour; leisure. First of all, a natural talent is required; for, 
when Nature leads the way to what is most excellent, instruction in the art takes place, 
which the student must try to appropriate to himself by reflection, becoming an early pupil 
in a place well adapted for instruction. He must also bring to the task a love of labour 
and perseverance, so that the instruction taking root may bring forth proper and abundant 
fruits.

 3  Instruction in medicine is like the culture of the productions of the earth. For our 
natural disposition, is, as it were, the soil; the tenets of our teacher are, as it were, the seed; 
instruction in youth is like the planting of the seed in the ground at the proper season; 
the place where the instruction is communicated is like the food imparted to vegetables 
by the atmosphere; diligent study is like the cultivation of the fields; and it is time which 
imparts strength to all things and brings them to maturity.

 4  Having brought all these requisites to the study of medicine, and having acquired a true 
knowledge of it, we shall thus, in travelling through the cities, be esteemed physicians not 
only in name but in reality. But inexperience is a bad treasure, and a bad fund to those who 
possess it, whether in opinion or reality, being devoid of self-reliance and contentedness, 
and the nurse both of timidity and audacity.* For timidity betrays a want of powers, and 
audacity a lack of skill. They are, indeed, two things, knowledge and opinion, of which 
the one makes its possessor really to know, the other to be ignorant.

 5  Those things which are sacred, are to be imparted only to sacred persons; and it is 
not lawful to impart them to the profane until they have been initiated in the mysteries 
of the science.

   —Hippocrates

Hippocrates was a doctor in ancient Greece who first set down a code of ethics for the medical profession. 
Read The Law of Hippocrates and answer the questions that follow.

The	Law	of	Hippocrates

* audacity — boldness; willingness to take risks

In the public domain.
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ID:293632 B Common

	●15 Based on paragraph 1, which of the 
following best characterizes bad 
physicians?

A. They are greedy.

B. They are pretenders.

C. They are difficult to contact.

D. They are located only in the cities.

ID:293634 A Common

	●16 According to paragraph 2, what must 
accompany the personal traits of a 
physician?

A. a good education

B. a supportive family

C. approval from the gods

D. popularity in the community

ID:293635 C Common

	●17 If the author of the passage were to  
use a heading for each paragraph,  
which heading would fit best before 
paragraph 3?

A. An Herbal Treatment

B. Medicine and Gardening

C. The Growth of a Physician 

D. Understand Agriculture First

ID:293640 A Common

	●18 Read paragraph 5 in the box below.

Those things which are sacred, are to 
be imparted only to sacred persons; 
and it is not lawful to impart them 
to the profane until they have been 
initiated in the mysteries of the 
science.

 Based on the paragraph, what is the 
relationship between the words “sacred” 
and “profane”?

A. The two words are antonyms.

B. The two words are synonyms.

C. “Sacred” is the root word of  
“profane.”

D. “Profane” is an outdated word  
for “sacred.”
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Poet Carl Sandburg addressed a joint session of the U.S. Congress on February 12, 1959—the 150th 
anniversary of the birth of Abraham Lincoln. Lincoln freed the slaves and was president during the U.S. 
Civil War between the Union (northern) and Confederate (southern) states from 1861 through 1865. In 
the second passage of this pairing, Walt Whitman, a great American poet of the nineteenth century, is 
remembered by a friend in a eulogy (a memorial written for someone who has died). Read the speech and 
the eulogy and answer the questions that follow.

Speech	Honoring	Abraham	Lincoln
by Carl Sandburg

 1 Not often in the story of mankind does a man arrive on earth who is both steel and velvet, 
who is as hard as rock and soft as drifting fog, who holds in his heart and mind the paradox 
of terrible storm and peace unspeakable and perfect. Here and there across centuries come 
reports of men alleged to have these contrasts. And the incomparable Abraham Lincoln, 
born 150 years ago this day, is an approach if not a perfect realization of this character.

 2  In the time of the April lilacs in the year 1865, on his death, the casket with his body 
was carried north and west a thousand miles, and the American people wept as never before. 
Bells sobbed, cities wore crepe,1 people stood in tears and with hats off as the railroad burial 
car paused in the leading cities of seven states, ending its journey at Springfield, Illinois, 
the home town.

 3  During the four years he was president, he at times, especially in the first three months, 
took to himself the powers of a dictator. He commanded the most powerful armies till then 
assembled in modern warfare. He enforced conscription2 of soldiers for the first time in 
American history. Under imperative necessity he abolished the right of habeas corpus.3 He 
directed politically and spiritually the wild, massive, turbulent forces let loose in civil war.

 4  He argued and pleaded for compensated emancipation of the slaves. The slaves were 
property, they were on the tax books along with horses and cattle, the valuation of each slave 
next to his name on the tax assessor’s books. Failing to get action on compensated emancipation, 
as a chief executive having war powers, he issued the paper by which he declared the slaves to

 be free under “military necessity.” In the end nearly $4 million worth of property was taken 
away from those who were legal owners of it, property confiscated, wiped out as by fire 
and turned to ashes, at his instigation and executive direction. Chattel property4 recognized 
and lawful for 300 years was expropriated, seized without payment.

1 crepe — black cloth used to symbolize mourning
2 conscription — military draft
3 habeas corpus — the right of a prisoner to be brought before a court
4 chattel property — an item of personal property

Grade 10 English Language Arts
Reading CompRehension: session 2

DIRECTIONS
This session contains one reading selection with eight multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
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ELA Reading Comprehension Session 2

 5  In the month the war began he told his secretary, John Hay, “My policy is to have no 
policy.” Three years later in a letter to a Kentucky friend made public, he confessed plainly, 
“I have been controlled by events.” His words at Gettysburg were sacred; yet strange with 
a color of the familiar: “We cannot consecrate—we cannot hallow—this ground. The brave 
men, living and dead, who struggled here, have consecrated it, far beyond our poor power 
to add or detract.”

 6  He could have said “the brave Union men.” Did he have a purpose in omitting the word 
Union? Was he keeping himself and his utterance clear of the passion that would not be 
good to look at when the time came for peace and reconciliation? Did he mean to leave an 
implication that there were brave Union men, and brave Confederate men, living and dead, 
who had struggled there? We do not know of a certainty. Was he thinking of the Kentucky 
father whose two sons died in battle, one in Union blue, the other in Confederate gray, the 
father inscribing on the stone over their double grave, “God knows which was right”? We 
do not know. . . .

 7  While the war winds howled, he insisted that the Mississippi was one river meant to 
belong to one country, that railroad connection from coast to coast must be pushed through 
and the Union Pacific Railroad made a reality. While the luck of war wavered and broke 
and came again, as generals failed and campaigns were lost, he held enough forces of the 
North together to raise new armies and supply them, until generals were found who made 
war as victorious war has always been made—with terror, frightfulness, destruction, and on 
both sides, North and South, valor and sacrifice past words of man to tell.

 8  In the mixed shame and blame of the immense wrongs of two crashing civilizations, 
often with nothing to say, he said nothing, slept not at all, and on occasions he was seen 
to weep in a way that made weeping appropriate, decent, majestic. . . .

 9  The people of many other countries take Lincoln now for their own. He belongs to them. 
He stands for decency, honest dealing, plain talk, and funny stories. “Look where he came 
from. Don’t he know all us strugglers, and wasn’t he a kind of tough struggler all his life 
right up to the finish?” Something like that you can hear in any nearby neighborhood and 
across the seas.

10  Millions there are who take him as a personal treasure. He had something they would 
like to see spread everywhere over the world. Democracy? We can’t find words to say exactly 
what it is, but he had it. In his blood and bones he carried it. In the breath of his speeches 
and writings it is there. Popular government? Republican institution? Government where the 
people have the say-so, one way or another telling their elected leaders what they want? He 
had the idea. It’s there in the lights and shadows of his personality, a mystery that can be 
lived but never fully spoken in words. 

11  Our good friend the poet and playwright Mark Van Doren tells us, “To me, Lincoln 
seems, in some ways, the most interesting man who ever lived. He was gentle, but his 
gentleness was combined with a terrific toughness, an iron strength.”

12  How did Lincoln say he would like to be remembered? His beloved friend, Representative 
Owen Lovejoy of Illinois, had died in May of 1864 and friends wrote to Lincoln and he 
replied that the pressure of duties kept him from joining them in efforts for a marble 
monument to Lovejoy, the last sentence of his letter saying, “Let him have the marble 
monument along with the well-assured and more enduring one in the hearts of those who 
love liberty, unselfishly, for all men.”



MCAS_2015_Gr10_ELA_S1&S2_RID

122

ELA Reading Comprehension Session 2

 1 Again we in the mystery of life are brought face-to-face with the mystery of death. A great 
man, a great American, is dead before us, and we have met to pay a tribute to his greatness and 
to his worth. His fame is secure. He laid the foundation of it deep in the human heart. He was, 
above all that I have known, the poet of humanity, of sympathy. Great he was—so great that he 
rose above the greatest that he met without arrogance; and so great that he stooped to the lowest 
without conscious condescension.1 He never claimed to be lower or greater than any other of 
the sons of man. He came into our generation a free, untrammeled spirit, with sympathy for 

 all. His arm was beneath the form of the sick; he sympathized with the imprisoned and the 
despised; and even on the brow of crime he was great enough to place the kiss of human sympathy. 
One of the greatest lines in our literature is his. Speaking of an outcast—“Not until the sun 
excludes the earth will I exclude you.” A charity as wide as the sky! And whenever there was 
human suffering, human misfortune, the sympathy of Whitman bent above it as the firmament 
bends above this earth. He was the poet of that divine democracy that gives equal rights to all 
the sons and daughters of men. He uttered the great American voice, uttered a song worthy of  
the great Republic.

 2  He was the poet of life. He loved the clouds. He enjoyed the breath of morning, the twilight, 
the wind, the winding streams. He loved to look at the sea when the winds and waves burst into 
the whitecaps of joy. He loved the fields, the hills. He was acquainted with trees, with birds, 
with all the beautiful objects on the earth; and he understood their meaning and used them that 
he might exhibit his heart to his fellowmen. He was also the poet of love. He was not ashamed 
of the divine passion that has built every home in the world; that divine passion that has painted

 every picture and given us every real work of art—that divine passion that has made the world 
worth living in and gives value to human life. He was the poet of the human race everywhere. 
His sympathy went out over the seas to all the nations of the earth. And above genius, above all 
the snowcapped peaks of intelligence, above his art, rises the man—greater than all.

 3  He was true absolutely to himself. He was frank, candid, pure, serene, and noble. And for 
years he was maligned 2 and slandered, simply because he had the candor of nature. He will be 
understood yet, and that for which he was condemned will add to the glory and the greatness 
of his name. He wrote a liturgy for humanity—the greatest gospel that can be preached.

1 condescension — the practice of treating people as inferior to oneself
2 maligned — spoken about in an evil way

Eulogy	 for
WALT	WHITMAN

(1819–1892)
by 

RobeRt GReen inGeRsoll

13  So perhaps we may say that the well-assured and most enduring memorial to Lincoln 
is invisibly there, today, tomorrow, and for a long time yet to come in the hearts of lovers 
of liberty, men and women who understand that wherever there is freedom there have been 
those who fought, toiled, and sacrificed for it.
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“Speech Honoring Abraham Lincoln” by Carl Sandburg. In the public domain.

“Eulogy for Walt Whitman” by Robert Green Ingersoll. In the public domain.

 4  He was not afraid to live, not afraid to speak his thoughts. Neither was he afraid to die. 
Cheerful every moment, the laughing nymphs of day remained that they might clasp the hand 
of the veiled and silent sisters of the night when they should come. And when they did come, 
Walt Whitman stretched his hand to both. And so, hand in hand, between smiles and tears, he 
reached his journey’s end.

 5  Today we give back to Mother Nature, to her clasp and kiss, one of the bravest, sweetest 
souls that ever lived in human clay. Since he has lived, death is less fearful than it was before, 
and thousands and millions will walk down into the dark valley of the shadow, holding Walt 
Whitman by the hand, long after we are dead.

 6  And so I lay this poor wreath upon this great man’s tomb. I loved him living and I love  
him still.

ID:309265 A Common

	●19 Read the sentence from paragraph 6 of the 
speech in the box below.

He could have said “the brave Union 
men.”

 In the remainder of the paragraph, what 
does the speaker speculate about Lincoln?

A. possible reasons underlying Lincoln’s 
choice of words

B. possible reasons for Lincoln’s worries 
about the country

C. whether Lincoln’s speech could have 
worsened wartime discord

D. whether Lincoln’s speech could have 
been more encouraging to soldiers

ID:309272 C Common

	●20 In the eulogy for Whitman, what is the 
main effect of the speaker’s use of the 
pronouns “we” and “us”?

A. It reveals his strong feelings for 
Whitman.

B. It heightens the formal tone of the 
speech.

C. It emphasizes his connection with his 
audience.

D. It mimics the language Whitman used 
in his poetry.
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ID:309277 A Common

	●21 Based on paragraph 4 of the eulogy, why 
does the speaker believe Whitman made 
death “less fearful” for others?

A. Whitman accepted death  
as part of life.

B. Whitman lived a long and  
healthy life.

C. Whitman focused on death in  
his writings.

D. Whitman publicized his belief in  
an afterlife.

ID:309928 D Common

	●22 Read the descriptions in the box below.

•	 Not often in the story of mankind 
does a man arrive on earth who is 
both steel and velvet, who is as  
hard as rock and soft as drifting  
fog, . . . (paragraph 1 of the speech)

•	 Great he was—so great that he 
rose above the greatest that he 
met without arrogance; and so 
great that he stooped to the lowest 
without conscious condescension. 
(paragraph 1 of the eulogy)

 Which technique is used for effect in both 
descriptions?

A. literary allusions

B. familiar symbols

C. understated claims

D. contrasting images

ID:309268 D Common

	●23 What do paragraph 8 of the speech and 
paragraph 4 of the eulogy suggest about 
Lincoln and Whitman?

A. Both had moments of deep anger.

B. Both had many human weaknesses.

C. Both were known as extremely 
straightforward.

D. Both were capable of experiencing 
deep emotion.

ID:309281 C Common

	●24 Read the sentence from paragraph 9 of the 
speech in the box below.

The people of many other countries 
take Lincoln now for their own.

 Which description from the eulogy 
suggests that Whitman’s work had a 
similar effect on people?

A. “He came into our generation  
a free, untrammeled spirit, . . .”

B. “He loved to look at the sea . . .”

C. “He was the poet of the human  
race everywhere.”

D. “He was true absolutely to himself.”
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ID:309931 D Common

	●25 Read the descriptions in the box below.

• He stands for decency, honest 
dealing, plain talk, and funny 
stories. (paragraph 9 of the speech)

• He was frank, candid, pure, serene, 
and noble. (paragraph 3 of the 
eulogy)

 Based on the descriptions, “plain talk” 
and “candid” most likely refer to which 
characteristic?

A. respect

B. humility

C. sensitivity

D. truthfulness

ID:309927 A Common

	●26 What do paragraph 13 of the speech and 
paragraph 5 of the eulogy emphasize?

A. the lasting legacies of Lincoln  
and Whitman

B. the difficulties of accepting the  
loss of great men

C. the viewpoints embraced by Lincoln 
and Whitman

D. the challenges in finding great men to 
replace those who have died

Question 27 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 27 in the space provided in your Student Answer Booklet.

ID:309286 Common

	●27 Describe how the speech and the eulogy emphasize the humanity of men who were considered to 
be great and powerful. Support your answer with relevant and specific details from both the speech 
and the eulogy.
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DIRECTIONS
This session contains two reading selections with twelve multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student Answer 
Booklet.

Grade 10 English Language Arts
Reading CompRehension: session 3

Students read an excerpt from Trapped and then answered  
questions 28 through 36 that follow on pages 130–132 of this document.

Due to copyright restrictions, the selection cannot be released to the 
public over the Internet. For more information, see the copyright citation 
below.

Trapped by Marc Aronson. Copyright © 2011 by Marc Aronson. Reprinted 
by permission of Atheneum Books for Young Readers, an imprint of Simon & 
Schuster Children’s Publishing Division.

The book Trapped describes the Chilean mine collapse of August 2010. This introductory chapter from the 
book begins by explaining how the physical features of the area were formed. Read the chapter and answer 
the questions that follow.

from TRAPPED
by Marc Aronson
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on the previous page.
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 126.
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Due to copyright restrictions, the excerpt that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 126.
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ID:302189 A Common

 ●28 According to paragraphs 1 and 2, which 
of the following triggered the cooling of 
Earth’s climate?

A. the absorption of carbon dioxide from 
the air

B. the uneven distribution of animal and 
plant life

C. the increase in snow and ice storms at 
the poles

D. the variability in weather patterns over 
the years

ID:302192 A Common

 ●29 Based on paragraph 4 and the 
diagram, what are the lithosphere and 
asthenosphere?

A. layers of the Earth

B. the gases found in the Nazca Plate

C. volcanoes found in South America

D. the deepest waters of the Pacific Ocean

ID:302193 A Common

 ●30 According to paragraph 5, the Atacama 
Fault is mainly characterized by

A. geologic activity.

B. abnormal dryness.

C. unusual organisms.

D. frigid temperatures.

ID:302199 D Common

 ●31 In paragraph 8, what do the descriptions 
of the “totally different kingdom” 
highlight?

A. political disagreements

B. current mining processes

C. historical transformations

D. extreme working conditions

ID:302196 A Common

 ●32 According to the chapter, what played 
an essential role in establishing the 
significance of the Americas in the world?

A. mineral wealth

B. new inventions

C. ancient cultures

D. population growth
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ID:302207 B Common

 ●33 This chapter was taken from a book that 
describes a 2010 mine accident in Chile. 
What is the most likely function of the 
chapter in the book?

A. to intrigue readers with new questions 
about the subject

B. to provide background information on 
mining and mines

C. to introduce the miners and geologists 
involved in the event

D. to document the difficulties the author 
had researching the subject

ID:302208 C Common

 ●34 Based on paragraph 6, the word splays 
most likely means

A. rotates.

B. recovers.

C. separates.

D. surrounds.

ID:302197 B Common

 ●35 In paragraph 7, what is the main function 
of the words enclosed in brackets?

A. The words are translations of foreign 
phrases.

B. The words are definitions of jargon 
used by miners.

C. The words show the origins of 
industrial equipment.

D. The words emphasize the safety 
precautions taken in mines.
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Question 36 is an open-response question.

•	 	Read	the	question	carefully.
•	 	Explain	your	answer.
•	 	Add	supporting	details.
•	 	Double-check	your	work.

Write your answer to question 36 in the space provided in your Student Answer Booklet.

ID:302212 Common

 ●36 Based on the chapter, describe the challenges and dangers of working in a mine. Support your 
answer with relevant and specific information from the chapter.
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Like a fading piece of cloth
I am a failure

No longer do I cover tables filled with food and laughter
My seams are frayed my hems falling my strength no longer able
To hold the hot and cold

I wish for those first days
When just woven I could keep water
From seeping through
Repelled stains with the tightness of my weave
Dazzled the sunlight with my 
Reflection

I grow old though pleased with my memories
The tasks I can no longer complete
Are balanced by the love of the tasks gone past

I offer no apology only
this plea:

When I am frayed and strained and drizzle at the end
Please someone cut a square and put me in a quilt
That I might keep some child warm

And some old person with no one else to talk to
Will hear my whispers

And cuddle
near

—Nikki Giovanni

Read the poem and then answer the questions that follow.

Quilts

“Quilts” by Nikki Giovanni, from the Visual Verse Project website. Copyright © 2007 by Nikki Giovanni. Reprinted by permission of  
the author.

5

10

15

20
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ID:296622 D Common

 ●37 Which of the following words best 
describes the speaker’s tone in  
lines 1–5?

A. angry

B. jealous

C. puzzled

D. defeated

ID:296625 D Common

 ●38 Based on lines 12–14, what is the 
speaker’s reward for her present 
condition?

A. a life of leisure

B. help with her work

C. a sense of confidence

D. reflecting on her successes

ID:296628 B Common

 ●39 What is the most likely reason the  
speaker specifically wants an old person 
to “hear my whispers”?

A. The speaker feels she can gain  
wisdom from old people.

B. The speaker can empathize with  
old people who are alone.

C. The speaker believes young people  
do not need her assistance.

D. The speaker does not have much in 
common with young people.

ID:296629 D Common

 ●40 How has the speaker changed by the  
end of the poem?

A. She has learned to respect  
others.

B. She has learned to be more 
affectionate.

C. She has started feeling safe in  
modern times.

D. She has accepted being part of a 
greater purpose.



MCAS_2015_Gr10_ELA_S3_RID

135

Grade 10 English Language Arts 
Reading	Comprehension	 

Spring	2015	Released	Items: 
Reporting	Categories,	Standards,	and	Correct	Answers

Item	No. Page	No. Reporting	Category1 Standard1 Correct	Answer	
(MC)2

2001 
Standard3

1 110 Reading 1 D 8

2 110 Reading 4 B 13

3 111 Reading 1 B 13

4 111 Reading 4 B 15

5 111 Reading 4 C 13

6 112 Reading 5 A 13

7 112 Language 4 C 4

8 112 Reading 3 12

9 116 Reading 2 A 12

10 116 Reading 4 B 15

11 116 Reading 3 B 8

12 116 Reading 4 D 15

13 116 Reading 2 D 12

14 117 Reading 2 12

15 119 Reading 2 B 8

16 119 Reading 1 A 13

17 119 Reading 5 C 13

18 119 Language 4 A 4

19 123 Reading 1 A 13

20 123 Reading 6 C 15

21 124 Reading 1 A 13

22 124 Reading 4 D 15

23 124 Reading 2 D 13

24 124 Reading 3 C 13

25 125 Reading 4 D 15

26 125 Reading 9 A 13

27 125 Reading 9 9

28 130 Reading 1 A 13

29 130 Reading 7 A 13

30 130 Reading 1 A 13

31 130 Reading 5 D 13

32 130 Reading 1 A 13

33 131 Reading 6 B 13

34 131 Language 4 C 4

35 131 Language 3 B 6

36 132 Reading 2 8

37 134 Reading 4 D 14

38 134 Reading 1 D 14

39 134 Reading 6 B 14

40 134 Reading 3 D 14

1 The Reporting Category and Standard columns refer to the current (2011) Massachusetts Curriculum Framework for English Language Arts and Literacy. 
More information about reporting categories for ELA is available at www.doe.mass.edu/mcas/tdd/ela.html?section=testdesign. 

2 Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, which are indicated by the 
shaded cells, will be posted to the Department’s website later this year.

3 The Department is providing the standard from the previous (2001) curriculum framework for ELA for reference purposes.
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Grade 3 Mathematics Test
The spring 2015 grade 3 Mathematics test was based on standards in the five domains for grade 3 in the 
Massachusetts Curriculum Framework for Mathematics (March 2011). The grade 3 standards can be 
found on pages 38–42 in the Framework, and the five domains are listed below.

■	 Operations and Algebraic Thinking

■	  Number and Operations in Base Ten

■	  Number and Operations—Fractions

■	  Measurement and Data

■	  Geometry

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html.

Mathematics test results are reported under five MCAS reporting categories, which are identical to the five 
framework domains listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework standard it assesses. The correct answers for released multiple-
choice and short-answer questions are also displayed in the released item table.

Test Sessions

The grade 3 Mathematics test included two separate test sessions. Each session included multiple-choice, 
short-answer, and open-response questions. Approximately half of the common test items are shown on 
the following pages as they appeared in grade 3 test & answer booklets. 

Reference Materials and Tools

Each student taking the grade 3 Mathematics test was provided with a plastic ruler and a grade 3 
Mathematics Tool Kit. A copy of the tool kit pieces used by students to answer question 8 immediately 
follows the last question in this chapter. An image of the ruler is not reproduced in this publication.

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed for 
current and former English language learner students only. No calculators, other reference tools,  
or materials were allowed.
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ID:280789 EBH1911_gym_graph.eps A Common EQ

	●1 The graph below shows the numbers of 
laps four children ran in gym class.

Numbers of Laps Children Ran

Children

N
um

be
r 

of
 L

ap
s

0

4

8

12

16

Jill Billy Hugh Beth

 What is the total number of laps the 
four children ran in gym class?

A  21

B  16

C  11

D    9

ID:297398 A Common EQ

	●2 Ms. Garcia wrote the sentence shown in 
the box below.

There are 8 students, and each 
student has 4 books.

 Which of these can be used to find the 
total number of books?

A  8 4

B  8 4

C  8 4

D  8 4

Grade 3 Mathematics
SeSSion 1

You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.

DIRECTIONS
This session contains five multiple-choice questions and one open-response question. For multiple-choice 
questions, mark your answers by filling in the circle next to the best answer. For the open-response 
question, write your answer in the space provided.
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Write your answers to parts (a) and (b) of open-response question 3 in the spaces provided.

ID:297643 IS058_rectangle.eps Common EQ

	●3 Ms. Shaw has a quilt that is in the shape of a rectangle. The quilt is 7 feet long and  
6 feet wide, as shown below.

7 feet

6 feet

a. What is the perimeter, in feet, of Ms. Shaw’s quilt? Show or explain how you got  
your answer.

 Perimeter: ____________________  feet

 Ms. Garcia also has a quilt in the shape of a rectangle. Ms. Garcia’s quilt has the  
same perimeter as Ms. Shaw’s quilt but has a different area.

b. What could be the length and the width, in feet, of Ms. Garcia’s quilt? Show or 
explain how you got your answer.

 Length:  ____________________  feet

Width:  ____________________ feet
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Mark your choices for multiple-choice questions 4 through 6 by filling in the circle next to the  
best answer.

ID:297400 C Common EQ

	●4 Which of these sentences matches the 
expression in the box below?

30 6

A  There are 30 students in Ms. Hall’s 
class, and 6 students are not in  
class.

B  There are 30 students in Ms. Hall’s 
class, and 6 new students join the 
class.

C  There are 30 students in Ms. Hall’s 
class, and the students are in 6 equal 
groups.

D  There are 30 students in Ms. Hall’s 
class, and each student brings in  
6 plastic bottles. 

ID:252335 A Common

	●5 What is the missing number that makes 
the number sentence below true?

165 214

A   49

B   51

C  169

D  379

ID:207012 D Common EQ

	●6 The Walker family drove 362 miles. 

 What is 362 rounded to the nearest 
hundred?

\A 300

\B 360

\C 370

\D 400
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ID:203703 C Common EQ

	●7 The chart below shows the number of 
minutes for each field day activity. 

Field Day Activity Times

Activity
Time

(in minutes)

Races 45

Egg Toss 20

Tag 15

Kickball 30

 Which two activities take a total of 
exactly one hour?

A  Races and Egg Toss

B  Egg Toss and Kickball

C  Races and Tag

D  Tag and Kickball

Grade 3 Mathematics
SeSSion 2

You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.

DIRECTIONS
This session contains eight multiple-choice questions, three short-answer questions, and  
one open-response question. For multiple-choice questions, mark your answers by filling in the circle 
next to the best answer. For the short-answer and open-response questions, write your answer in the 
space provided.

ID:306384 MCAS13_M03_MD_15_ART.eps A Common EQ

Use the 1-inch tiles from your tool kit to answer 
question 8.

	●8 Hannah drew the shape shown below.

 What is the area of the shape Hannah 
drew?

A   5 square inches

B   6 square inches

C  10 square inches

D  12 square inches
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ID:297409 D Common EQ

	●9 Which of these is equal to the 
expression below?

8 6

A  3) 6(5

B  3) 6(5

C  3) 6(5

D  3) 6(5

ID:297631 C Common

	●10 Anton cut a large piece of cloth into 

 small rectangles. Each small rectangle 

has the same area. The area of each 

small rectangle is 1
8

 the area of the 

large piece.

 How many small rectangles did Anton 
cut the large piece of cloth into?

A  1

B  7

C  8

D  9
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Question 11 is a short-answer question. Write your answer to this question in the Answer Box provided.

ID:304449 SA3004_vases_flowers.eps Common EQ

	●11 Bonnie has a card with a picture that models a multiplication fact, as shown below.

5  7 = 35

 In the Answer Box below, write a division fact that matches Bonnie’s picture.  

	●11 

Answer Box
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ID:293516 Common EQ

	●12 The heights of six roller coasters are shown in the table below.

Roller Coaster Heights

Roller Coaster
Height
(in feet)

Diamond Twist 315

Blue Beast 236

Captain Colossus 242

Scream Mountain 457

Mega Monster 419

Thunder Trail 301

 Based on the table, the tallest roller coaster is how many feet taller than the shortest  
roller coaster?

 Write your answer in the Answer Box below.

Question 12 is a short-answer question. Write your answer to this question in the Answer Box provided.

	●12 

Answer Box
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Write your answers to parts (a) and (b) of open-response question 13 in the spaces provided. 

ID:306370 Common EQ

	●13 Abigail and Casey each ordered a pizza for lunch. Both pizzas were the same size.  
The pizzas could be cut into either 2, 4, 6, or 8 equal pieces.

a. Abigail ordered her pizza cut so that each piece had the smallest possible area.  
What fraction of Abigail’s whole pizza is one piece?

b. Casey ordered his pizza cut so that it had half as many pieces as Abigail’s pizza.  
Write a number sentence to compare a fraction that represents one piece of Casey’s 
pizza and a fraction that represents one piece of Abigail’s pizza. Use , , or   
in your number sentence.
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Mark your choice for multiple-choice question 14 by filling in the circle next to the best answer.

ID:306340 A Common EQ

	●14 Which pair of equations are related 
facts?

A  54 6 n and n6 54

B  54 6 54n and 6 n

C  n 2 12and12 n 2

D  2 12 12n and 2n
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Question 15 is a short-answer question. Write your answer to this question in the Answer Box provided.

	●15 

Answer Box

ID:297638 IS064_hexagon.eps Common

	●15 The shape below has a total area of 1 square unit. The shape is divided into equal parts.  
One part of the shape is shaded.

 What is the area, in square units, of the shaded part of the shape? Write your answer as  
a fraction in the Answer Box below.
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Mark your choices for multiple-choice questions 16 through 18 by filling in the circle next to the  
best answer.

ID:303395 LJB19_rectilinear_shape.e C Common EQ

	●16 Toni drew a diagram of the deck she  
is building, as shown below.

4 meters

10 meters

4 meters

6 meters

Toni’s Deck

 What is the area of the deck Toni is 
building?

A  24 square meters

B  40 square meters

C  64 square meters

D  80 square meters

ID:303410 LJB03_number_lines.eps [o B Common

	●17 Kane placed point H on a number line 

to show 3
4

 . Which of these could be 

Kane’s number line?

A   

0 1

H

B   

0 1

H

C   

0 1

H

D   

0 1

H
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ID:297406 B Common

	●18 Which of these equations is true  
when q 5 8 ? 

A  2 q 4

B  2 q 16

C  6 q 2

D  12 q 4
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Massachusetts Comprehensive Assessment System 
Grade 3 Mathematics Tool Kit

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile

1-inch
tile
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Grade 3 Mathematics 
Spring 2015 Released Items: 

Reporting Categories, Standards, and Correct Answers*

Item No. Page No. Reporting Category Standard Correct Answer  
(MC/SA)*

1 138 Measurement and Data MD.3 A

2 138 Operations and Algebraic Thinking OA.1 A

3 139 Measurement and Data MD.8

4 140 Operations and Algebraic Thinking OA.2 C

5 140 Number and Operations in Base Ten NBT.2 A

6 140 Number and Operations in Base Ten NBT.1 D

7 141 Measurement and Data MD.1 C

8 141 Measurement and Data MD.6 A

9 142 Operations and Algebraic Thinking OA.5 D

10 142 Geometry G.2 C

11 143 Operations and Algebraic Thinking OA.7
35 ÷ 5 = 7 OR 

35 ÷ 7 = 5

12 144 Number and Operations in Base Ten NBT.2 221 feet

13 145 Number and Operations-Fractions NF.3

14 146 Operations and Algebraic Thinking OA.6 A

15 147 Geometry G.2 1
6

 square unit

16 148 Measurement and Data MD.7 C

17 148 Number and Operations-Fractions NF.2 B

18 149 Operations and Algebraic Thinking OA.4 B

*  Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 3 Mathematics 
Spring 2015 Unreleased Common Items: 

Reporting Categories and Standards

Item No. Reporting Category Standard

19 Number and Operations-Fractions NF.3
20 Measurement and Data MD.2
21 Geometry G.1
22 Number and Operations-Fractions NF.3
23 Operations and Algebraic Thinking OA.4
24 Operations and Algebraic Thinking OA.5
25 Measurement and Data MD.4
26 Measurement and Data MD.1
27 Operations and Algebraic Thinking OA.2
28 Number and Operations in Base Ten NBT.3
29 Operations and Algebraic Thinking OA.9
30 Geometry G.2
31 Number and Operations in Base Ten NBT.2
32 Measurement and Data MD.4
33 Number and Operations-Fractions NF.1
34 Operations and Algebraic Thinking OA.7
35 Number and Operations in Base Ten NBT.3
36 Operations and Algebraic Thinking OA.3



X. Mathematics, Grade 4



154

Grade 4 Mathematics Test
The spring 2015 grade 4 Mathematics test was based on standards in the five domains for grade 4 in the 
Massachusetts Curriculum Framework for Mathematics (March 2011). The grade 4 standards can be 
found on pages 43–47 in the Framework, and the five domains are listed below.

■ Operations and Algebraic Thinking

■  Number and Operations in Base Ten

■  Number and Operations—Fractions

■  Measurement and Data

■  Geometry

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html.

Mathematics test results are reported under five MCAS reporting categories, which are identical to the five 
framework domains listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework standard it assesses. The correct answers for released multiple-
choice and short-answer questions are also displayed in the released item table.

Test Sessions

The grade 4 Mathematics test included two separate test sessions. Each session included multiple-choice, 
short-answer, and open-response questions. Approximately half of the common test items are shown on 
the following pages as they appeared in test booklets. 

Reference Materials and Tools

Each student taking the grade 4 Mathematics test was provided with a plastic ruler and a grade 4 
Mathematics Tool Kit. The tool kit pieces and an image of the ruler are not reproduced in this 
publication. 

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed for 
current and former English language learner students only. No calculators, other reference tools,  
or materials were allowed. 
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DIRECTIONS
This session contains seven multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

Grade 4 Mathematics
SeSSion 1

You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.

ID:279779 B Common EQ

 ●1 A pet store needs to put 23 birds into 
birdcages. Each birdcage can hold  
4 birds. 

 What is the least number of cages the 
pet store needs to hold all the birds?

A. 7

B. 6

C. 5

D. 4

ID:286779 B Common EQ

 ●2 The table below shows the number of 
lunches sold each day for three days.

Lunches Sold

Day
Number of 

Lunches

Monday 251

Tuesday 454

Wednesday 298

 Which of these has a value that is 
closest to the total number of lunches 
sold for the three days?

A. 200 400 200

B. 250 450 300

C. 300 500 300

D. 350 450 300
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Questions 3 and 4 are short-answer questions. Write your answers to these questions in the  
boxes provided in your Student Answer Booklet. Do not write your answers in this test booklet.  
You may do your figuring in the test booklet.

ID:293720 LB028_numeral_cards.eps Common EQ

 ●3 Diane has the four number cards shown below.

8 6 5 2

 Diane used two of her cards to make a two-digit number that is a multiple of 4.

 What could be the number Diane made?

ID:307304 MCAS13_M04_NF_05_ART.eps Common EQ

 ●4 The fraction 1
2
 is shaded on the fraction model below. 

1
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 Write two different fractions that are each equivalent to 1
2 .
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Mark your answers to multiple-choice questions 5 through 9 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:297987 IS040_mult_models.eps [op C Common

 ●5 Which model shows a way to multiply 3 by 14?

A. 

1  3 3  4

B. 

3  10 1  4

C. 

3  10 3 4

D. 
1  3 1  14
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ID:302794 D Common EQ

 ●6 Which of these is true?

A.  4
5

5
6

B.  4
5

5
6

C. 7
10

5
6

D. 7
10

4
5

ID:307084 B Common

 ●7 Jody read the clues below about a mystery 
number.

•	 It is a multiple of 2.

•	 It is a factor of 18.

•	 It is a composite number.

 Which of these numbers could be the 
mystery number?

A.  2

B.  6

C.  9

D. 12

ID:307082 D Common

 ●8 Tameca scored 6 points in a basketball 
game. Leah scored 3 times as many 
points as Tameca in the basketball game. 

 Which equation shows the number of 
points Leah scored?

A. 6 4 3 5 2

B. 6 2 3 5 3

C. 6 1 3 5 9

D. 6 3 3 5 18

ID:280097 A Common

 ●9 Ella collected 5 times as many bugs as 
Mari. Mari collected 15 bugs.

 What was the total number of bugs Ella 
collected?

A. 75

B. 55

C. 20

D.  3
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Question 10 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	 you	do	 the	work	 in	your	head,	 explain	 in	writing	how	you	did	 the	work.

Write your answer to question 10 in the space provided in your Student Answer Booklet.

ID:272227 ER2_sr_shapes_SG.eps [01, Common EQ

 ●10 For this question, you will draw three shapes on the grid in your Student Answer Booklet.

a. On the grid in your Student Answer Booklet, draw a parallelogram. Label your 
parallelogram A.

b. On the grid in your Student Answer Booklet, draw a triangle that has two sides that are 
perpendicular to each other.

•	 Label your triangle B.

•	 Put an X on each of the sides that are perpendicular.

•	 Explain how you know the sides you labeled X are perpendicular.

c. On the grid in your Student Answer Booklet, draw a shape that has at least one pair of 
parallel sides, at least one pair of perpendicular sides, and only two right angles. Label 
your shape C.

d. What is the mathematical name of the shape you drew in part (c)?
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DIRECTIONS
This session contains nine multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

Grade 4 Mathematics
SeSSion 2

You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.

ID:307308 MCAS13_M04_NF_22_ART.eps B Common EQ

 ●11 A decimal number is missing from the number sentence below.

0.24  .  

 Which of the following represents a decimal number that belongs in the  to make the 
number sentence true?

A. 

B. 

C. 

D. 
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ID:258191 EBH987_pans_cookies.eps C Common

 ●12 The picture below shows the 1 1
2 pans  

of cookies that Reggie baked.

 Which of the following is another way 

to write 1 1
2?

A.  11
2

B.  18
2

C. 1 6
12

D. 1 6
18

ID:247587 C Common

 ●13 Mr. Jones put 162 books on the library 
shelves. There are 6 shelves. He put the 
same number of books on each shelf.

 How many books did Mr. Jones put on 
each shelf?

A. 22

B. 26

C. 27

D. 28

ID:307309 C Common EQ

 ●14 Which equation is true?

A. 30,000  4  10  5  300,000

B. 30,000  4  100  5  300,000

C. 300,000  4  10   5  30,000

D. 300,000  4  100  5  30,000
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ID:303328 LJM14_Miles_Line_Plot.eps D Common EQ

 ●15 Greta recorded the number of miles she 
walked each day last week on a line 
plot, as shown below.

2 31

X X
X

X
X
X

X

1 1
2 2 1

2

Number of Miles Walked

 How many miles in all did Greta walk 
last week?

A. 8 miles

B. 10 miles

C. 12 1
2 miles

D. 14 1
2 miles

ID:247465 A Common EQ

 ●16 What is the value of the 7 in 472,582?

A. 7 ten thousands

B. 7 thousands

C. 7 hundreds

D. 7 tens
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Question 17 is a short-answer question. Write your answer to this question in the box provided in 
your Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring 
in the test booklet.

ID:303332 LJM18_180_Angle.eps Common EQ

You may use your MCAS ruler to answer question 17.

 ●17 In your Student Answer Booklet, draw an angle that measures 180°.
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Mark your answers to multiple-choice questions 18 through 20 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:272167 Shape_symmetry.eps [opt_a C Common

 ●18 Which of the following shapes has the 
greatest number of lines of symmetry?

A. 

B. 

C. 

D. 

ID:227379 KMH108_square.eps D Common

 ●19 Lisa shaded  5
10

  of the square shown below.

 Which number shows the part of the 
square Lisa shaded?

A. 0.05

B. 0.12

C. 0.20

D. 0.50

ID:307080 D Common EQ

 ●20 Conner wrote the equation shown below.

6 8 n

 Which statement about Conner’s equation 
is true?

A. The value of n is 6 less  
than 8. 

B. The value of n is 6 divided  
by 8.

C. The value of n is 6 greater  
than 8.

D. The value of n is 6 times as  
many as 8.
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Question 21 is an open-response question.

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	 you	do	 the	work	 in	your	head,	 explain	 in	writing	how	you	did	 the	work.

Write your answer to question 21 in the space provided in your Student Answer Booklet.

ID:264547 247436_AR1.eps Common EQ

 ●21 The length and width of a field are shown in the diagram below.

50 feet

30 feet

a. What is the perimeter, in feet, of the field? Show or explain how you got your answer.

b. What is the area, in square feet, of the field? Show or explain how you got your answer.

 Both the length and the width of the field will be increased by 10 feet.

c. What will be the new area, in square feet, of the field? Show or explain how you got  
your answer.
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During testing, students were provided with tool kit pieces to answer test items that are 
not released. 

Massachusetts Comprehensive Assessment System 
Grade 4 Mathematics Tool Kit
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Grade 4 Mathematics 
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard Correct	Answer	(MC/SA)*

1 155 Operations and Algebraic Thinking OA.3 B

2 155 Number and Operations in Base Ten NBT.3 B

3 156 Operations and Algebraic Thinking OA.4 68 OR 56 OR 52 OR 28

4 156 Number and Operations-Fractions NF.1 2
4

 , 3
6

5 157 Number and Operations in Base Ten NBT.5 C

6 158 Number and Operations-Fractions NF.2 D

7 158 Operations and Algebraic Thinking OA.4 B

8 158 Operations and Algebraic Thinking OA.1 D

9 158 Operations and Algebraic Thinking OA.2 A

10 159 Geometry G.2

11 160 Number and Operations-Fractions NF.7 B

12 161 Number and Operations-Fractions NF.1 C

13 161 Number and Operations in Base Ten NBT.6 C

14 161 Number and Operations in Base Ten NBT.1 C

15 162 Measurement and Data MD.4 D

16 162 Number and Operations in Base Ten NBT.1 A

17 163 Measurement and Data MD.6 Any straight line

18 164 Geometry G.3 C

19 164 Number and Operations-Fractions NF.6 D

20 164 Operations and Algebraic Thinking OA.1 D

21 165 Measurement and Data MD.3

*  Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 4 Mathematics 
Spring	2015	Unreleased	Common	Items: 

Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

22 Number and Operations-Fractions NF.5

23 Number and Operations in Base Ten NBT.2

24 Measurement and Data MD.2

25 Operations and Algebraic Thinking OA.5

26 Geometry G.2

27 Measurement and Data MD.3

28 Geometry G.3

29 Operations and Algebraic Thinking OA.2

30 Measurement and Data MD.7

31 Measurement and Data MD.6

32 Operations and Algebraic Thinking OA.3

33 Geometry G.1

34 Operations and Algebraic Thinking OA.4

35 Number and Operations in Base Ten NBT.3

36 Number and Operations in Base Ten NBT.2

37 Number and Operations in Base Ten NBT.4

38 Number and Operations in Base Ten NBT.5

39 Number and Operations-Fractions NF.3

40 Measurement and Data MD.1

41 Operations and Algebraic Thinking OA.5

42 Number and Operations-Fractions NF.4
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Grade 5 Mathematics Test
The spring 2015 grade 5 Mathematics test was based on standards in the five major domains for grade 5 
in the Massachusetts Curriculum Framework for Mathematics (March 2011). The grade 5 standards can 
be found on pages 48–52 in the Framework, and the five major domains are listed below.

■ Operations and Algebraic Thinking

■ Number and Operations in Base Ten

■  Number and Operations—Fractions

■  Measurement and Data

■  Geometry

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html.

Mathematics test results are reported under five MCAS reporting categories, which are identical to the five 
framework domains listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework standard it assesses. The correct answers for released multiple-
choice and short-answer questions are also displayed in the released item table.

Test Sessions

The grade 5 Mathematics test included two separate test sessions. Each session included multiple-choice, 
short-answer, and open-response questions. Approximately half of the common test items are shown on 
the following pages as they appeared in test booklets. 

Reference Materials and Tools

Each student taking the grade 5 Mathematics test was provided with a plastic ruler and a grade 5  
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. An  
image of the ruler is not reproduced in this publication. 

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed  
for current and former English language learner students only. No calculators, other reference tools,  
or materials were allowed. 
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Grade 5 Mathematics
SeSSion 1

You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.

DIRECTIONS
This session contains eight multiple-choice questions, two short-answer questions, and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:260840 AL562414-bar.eps C Common

 ●1 A box in the shape of a rectangular 
prism has the dimensions shown below.

12 m

2 m
3 m

 What is the volume of the box?

A. 36 cubic meters

B. 60 cubic meters

C. 72 cubic meters

D. 84 cubic meters

ID:303744 B Common

 ●2 Which of the following inequalities  
is true?

A. 0.37 0.3

B. 0.3 0.298

C. 0.298 0.2

D. 0.2 0.37

ID:280478 C Common EQ

 ●3 Cement is shipped in bags. Each bag 
weighs 80 pounds. A construction 
worker needs 1,250 pounds of cement  
to complete a job.

 What is the total number of bags of 
cement that should be shipped for the 
construction worker to complete the job?

A. 14

B. 15

C. 16

D. 17
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ID:309794 sua3_305019.eps [opt_a01, D Common

 ●4 Nathan is making two different number patterns: Pattern X and Pattern Y. The rules for the patterns 
are shown below.

Pattern X Pattern Y

Add 5. Multiply by 2.

 Which of the following tables shows the first four terms of Nathan’s Pattern X and Pattern Y?

A. Term

1

2

3

4

2

5

10

15

3

6

12

24

Pattern X Pattern Y

B. Term

1

2

3

4

2

10

50

250

3

6

12

24

Pattern X Pattern Y

C. Term

1

2

3

4

2

7

12

17

3

5

7

9

Pattern X Pattern Y

D. Term

1

2

3

4

2

7

12

17

3

6

12

24

Pattern X Pattern Y
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ID:301596 D Common

 ●5 Steve has 3 cups of peanuts. He splits the 

3 cups of peanuts into 1
3
 -cup servings. 

What is the total number of 1
3
 -cup 

servings of peanuts Steve has?

A. 1

B. 3

C. 6

D. 9

ID:287414 B Common EQ

 ●6 Which of the following statements about 
quadrilaterals is not true?

A. Every square is also a rectangle.

B. Every trapezoid is also a rectangle.

C. Every rhombus is also a 
parallelogram.

D. Every rectangle is also a 
parallelogram.
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Questions 7 and 8 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.

ID:306419 Common EQ

 ●7 The value of the 7 in 27,459 is how many times the value of the 7 in 40,735?

ID:306452 Common EQ

 ●8 Judy spent 1
2
 of her savings on a bicycle and 2

5
 of her savings on a helmet. What is the  

total fraction of her savings that Judy spent on a bicycle and a helmet?
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Question 9 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	 (diagrams,	 tables,	or	computations)	 in	your	Student	Answer	Booklet.
•	 If	you	do	 the	work	 in	your	head,	 explain	 in	writing	how	you	did	 the	work.

Write your answer to question 9 in the space provided in your Student Answer Booklet.

ID:306390 Common EQ

 ●9 Carolina is twice as old as her brother Diego will be in 3 years. Diego is 4 years old now.  
The expression below shows how to find Carolina’s age, in years.

2   3   (4  1  3)

a. What is Carolina’s age, in years? Show or explain how you got your answer.

 Carolina’s sister, Marisol, is three times as old as Diego was 2 years ago.

b. Write an expression using numbers and operations to represent Marisol’s age, in years. 

c. What is Marisol’s age, in years? Show or explain how you got your answer.

 The expression below represents the difference, in years, between the ages of Carolina’s father  
and her mother.

(15  3   3)   2   (10   3   4)   2   2

d. What is the difference, in years, between the ages of Carolina’s father and her mother?  
Show or explain how you got your answer.
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ID:306432 D Common

 ●11 Silvia filled a watering can with  
3.48 liters of water. She used 40 milliliters 
to water her cactus plant and  
150 milliliters to water her rose plant.

 What is the total amount of water 
remaining in the watering can?

A.   158 milliliters

B.   329 milliliters

C. 1,580 milliliters

D. 3,290 milliliters

Mark your answers to multiple-choice questions 10 and 11 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:298012 B Common

 ●10 A scale rounds the weights of objects 
to the nearest tenth of a pound. What is 
53.864 pounds rounded to the nearest 
tenth of a pound?

A. 53.8 pounds

B. 53.9 pounds

C. 53.86 pounds

D. 53.87 pounds
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Question 12 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	 (diagrams,	 tables,	or	computations)	 in	your	Student	Answer	Booklet.
•	 If	you	do	 the	work	 in	your	head,	 explain	 in	writing	how	you	did	 the	work.

Write your answer to question 12 in the space provided in your Student Answer Booklet.

ID:306400 Common EQ

 ●12 Kara is painting flowerpots. She uses 1
3
 cup of paint for each flowerpot. 

a. How many cups of paint does Kara use for 2 flowerpots? Show or explain how you got your 
answer.

b. How many cups of paint does Kara use for 12 flowerpots? Show or explain how you got your 
answer.

 After the flowerpots dry, Kara plants seeds in them. She uses 1 3
4
 cups of soil to fill each flowerpot.

c. How many cups of soil does Kara use to fill 12 flowerpots? Show or explain how you got your 
answer.
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Grade 5 Mathematics
SeSSion 2

You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.

DIRECTIONS
This session contains eight multiple-choice questions and one short-answer question. Mark your 
answers to these questions in the spaces provided in your Student Answer Booklet.

ID:298024 C Common EQ

 ●13 Ms. Montano asked her students to solve 
the equation shown in the box below.

6
7

5
6 n

 Which of the following is closest to the 
value of n ?

A.  1
4

B.  3
4

C. 1 1
2

D. 5 1
2

ID:207149 PAM10_prism_Volume.eps B Common EQ

 ●14 A rectangular prism is shown below.

•	 The volume is 96 cubic 
centimeters.

•	 The height is 6 centimeters.

•	 The width is 2 centimeters.

2 cm

6 cm

? cm

 What is the length of the  
rectangular prism?

A. 6 cm

B. 8 cm

C. 12 cm

D. 32 cm
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ID:298108 A Common EQ

 ●15 The ordered pair (4,  7) gives the location 
of a point on the coordinate plane. What is 
the first step to take in locating the point?

A. Starting at the origin, move  
4 units to the right.

B. Starting at the origin, move  
4 units to the left.

C. Starting at the origin, move  
4 units up.

D. Starting at the origin, move  
4 units down.

ID:301588 LJB02_Fraction_Area.eps C Common EQ

 ●16 The model below can be used to find the 

product of  2
3

1
4

.

represents
1 whole

 What is the product of  2
3

1
4
?

A. 2
9

B. 
3
9

C. 2
12

D. 9
12
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ID:298007 D Common EQ

 ●17 Which of the following expressions has 
a product that contains 6 zeros?

A. 6 104

B. 8 3 105.

C. 2 4 106.

D. 41 106

ID:306440 MCAS13_M05_MD_06S_ART.eps D Common

 ●18 Hunter is using different lengths of wire 
for a science project. The line plot below 
shows the length, in meters, of each wire 
he will use.

Length of Wire (in meters)

X X
X
X

0 11
8
—

1
4
—

3
4
—

1
2
—

3
8
—

5
8
—

7
8
—

 Which of the following is the total length, 
in meters, of wire Hunter is using for the 
project?

A.  1
2

B.  5
8

C. 13
8

D. 1 7
8
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Question 19 is a short-answer question. Write your answer to this question in the box provided 
in your Student Answer Booklet. Do not write your answer in this test booklet. You may do your 
figuring in the test booklet.

ID:303761 LJB_KSC_19_Cubes125.eps Common EQ

 ●19 Tom used 1-centimeter blocks to build a cube, as shown below.

1 cm

 What is the volume, in cubic centimeters, of the cube Tom built?
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Mark your answers to multiple-choice questions 20 and 21 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:248996 C Common EQ

 ●20 Verndale had a total of 40.5 inches  
of rain this year. This year’s total was  
2.62 inches greater than last year’s total.

 What was the total amount of rain that 
Verndale had last year?

A.  1.43 inches

B.  2.63 inches

C. 37.88 inches

D. 38.12 inches

ID:280818 AL852405_triangles.eps [o D Common

 ●21 Matt drew an obtuse isosceles triangle. 
Which of the following could be Matt’s 
triangle?

A. 

2 cm

2 cm

B. 

2 cm2 cm

2 cm

C. 

2 cm

2 cm

D. 
2 cm2 cm
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PERIMETER	(P)	FORMULAS VOLUME	(V )	FORMULAS

 perimeter 5 distance around 

 square . . . . . . . . . . . P s4

  (s  length of a side)

 rectangle. . . . . . . . . P l w( ) ( )2 2
  (l 5 length; w 5 width)

 triangle . . . . . . . . . . P a b c

  ( a, b, and c are the lengths of the sides)

AREA	(A)	FORMULAS 

 square . . . . . . . . . . . A s s  

  (s  length of a side) 

 rectangle. . . . . . . . . A l w  

  (l  length; w  width) 

 triangle . . . . . . . . . . A b h1
2

  ( b  length of the base;  
h  height)

rectangular prism . . . . . V l w h

  (l  length; w  width; h  height)

cube . . . . . . . . . . . . . . . V s s s

  (s  length of an edge)

Massachusetts Comprehensive Assessment System 
Grade	5	Mathematics	Reference	Sheet
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Grade 5 Mathematics 
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct Answer  

(MC/SA)*

1 171 Measurement and Data MD.5 C

2 171 Number and Operations in Base Ten NBT.3 B

3 171 Number and Operations in Base Ten NBT.6 C

4 172 Operations and Algebraic Thinking OA.3 D

5 173 Number and Operations-Fractions NF.7 D

6 173 Geometry G.3 B

7 174 Number and Operations in Base Ten NBT.1 10

8 174 Number and Operations-Fractions NF.2
9

10

9 175 Operations and Algebraic Thinking OA.1

10 176 Number and Operations in Base Ten NBT.4 B

11 176 Measurement and Data MD.1 D

12 177 Number and Operations-Fractions NF.4

13 178 Number and Operations-Fractions NF.2 C

14 178 Measurement and Data MD.5 B

15 179 Geometry G.1 A

16 179 Number and Operations-Fractions NF.4 C

17 180 Number and Operations in Base Ten NBT.2 D

18 180 Measurement and Data MD.2 D

19 181 Measurement and Data MD.4 125 cubic centimeters

20 182 Number and Operations in Base Ten NBT.7 C

21 182 Geometry G.4 D

*  Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for  
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 5 Mathematics 
Spring	2015	Unreleased	Common	Items: 

Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

22 Operations and Algebraic Thinking OA.1

23 Number and Operations-Fractions NF.3

24 Number and Operations in Base Ten NBT.1

25 Number and Operations-Fractions NF.1

26 Number and Operations in Base Ten NBT.5

27 Measurement and Data MD.3

28 Number and Operations-Fractions NF.1

29 Number and Operations in Base Ten NBT.3

30 Number and Operations in Base Ten NBT.7

31 Geometry G.2

32 Number and Operations in Base Ten NBT.5

33 Number and Operations-Fractions NF.6

34 Operations and Algebraic Thinking OA.2

35 Geometry G.2

36 Operations and Algebraic Thinking OA.1

37 Number and Operations in Base Ten NBT.6

38 Number and Operations-Fractions NF.4

39 Operations and Algebraic Thinking OA.1

40 Number and Operations in Base Ten NBT.1

41 Operations and Algebraic Thinking OA.3

42 Measurement and Data MD.1
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Grade 6 Mathematics Test
The spring 2015 grade 6 Mathematics test was based on standards in the five domains for grade 6 in the 
Massachusetts Curriculum Framework for Mathematics (March 2011). The grade 6 standards can be 
found on pages 53–58 in the Framework, and the five domains are listed below.

■ Ratios and Proportional Relationships

■  The Number System

■  Expressions and Equations

■  Geometry

■  Statistics and Probability

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html.

Mathematics test results are reported under five MCAS reporting categories, which are identical to  
the five framework domains listed above.

The tables at the conclusion of  this chapter indicate each released and unreleased common item’s 
reporting category and the framework standard it assesses. The correct answers for released multiple-
choice and short-answer questions are also displayed in the released item table.

Test Sessions

The grade 6 Mathematics test included two separate test sessions. Each session included  
multiple-choice, short-answer, and open-response questions. Approximately half of the common  
test items are shown on the following pages as they appeared in test booklets. 

Reference Materials and Tools

Each student taking the grade 6 Mathematics test was provided with a plastic ruler and a grade 6 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. 
An image of the ruler is not reproduced in this publication.

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed  
for current and former English language learner students only. No calculators, other reference tools,  
or materials were allowed.
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Grade 6 Mathematics
SeSSion 1

You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.

DIRECTIONS
This session contains six multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:298142 C Common EQ

 ●1 Justin divided 403 by a number and  
got a quotient of 26 with a remainder  
of 13. What was the number Justin 
divided by?

A. 13

B. 14

C. 15

D. 16

ID:309779 A Common EQ

 ●2 Leigh wants to find the number of  
ounces of pretzels in a 4-pound 
container. She knows the ratio of  
ounces to pounds is 16 : 1.

 Which of the following equations  
can Leigh use to find x, the number  
of ounces of pretzels in the  
4-pound container?

A. x ounces
 pounds

 ounces
 pound 4

16
1

B. x ounces
 pounds

1 pound
16 ounces4

C. 4 ounces
 ounces

16 pounds
1 poundx

D. 
4 16

1
 pounds
 ounces

 pounds
 ouncex
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ID:307330 D Common EQ

 ●3 Which of the following is equivalent to 
the expression below?

7 1h

A. h 7

B. 7 1( )h

C. ( )5 2 1h

D. ( )5 2 1h

ID:251262 B Common

 ●4 Which of the following is equivalent to 
the expression below?

3 3 3 3  

A. 33

B. 34

C. 43

D. 4  3
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Question 5 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.

ID:282348 MJB121_triangle.eps Common EQ

 ●5 A right triangle and its dimensions are shown in the diagram below.

24 meters

26 meters
10 meters

 What is the area, in square meters, of the triangle?
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Question 6 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	 you	do	 the	work	 in	your	head,	 explain	 in	writing	how	you	did	 the	work.

Write your answer to question 6 in the space provided in your Student Answer Booklet.

ID:307329 Common EQ

 ●6 Lily wrote the expression shown in the box below.

6 3x

a. What is the coefficient of the variable in Lily’s expression?

b. What is the value of Lily’s expression when x 5 5 ? Show or explain how you got  
your answer.

 Pedro wrote an expression that is equivalent to the statement shown in the box below.

8 more than the difference of 2x and 1

c. What could be the expression that Pedro wrote?

d. What is the difference of the value of Lily’s expression when x 5 5 and the value of 
Pedro’s expression when x 5 5 ? Show or explain how you got your answer.
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ID:307213 A Common EQ

 ●7 Each meal at a school cafeteria is served 
with 2 portions of vegetables. What is 
the ratio of meals served to portions of 
vegetables served at the school cafeteria?

A. 1 : 2

B. 1 : 3

C. 2 : 1

D. 3 : 1

ID:281669 B Common EQ

 ●8 Madison finished 4
5
 of her homework 

before dinner. What percent of 

Madison’s homework is left to finish?

A. 15%
B. 20%
C. 45%
D. 80%

Mark your answers to multiple-choice questions 7 and 8 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
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Grade 6 Mathematics
SeSSion 2

You may use your reference sheet and MCAS ruler during this session.
You may not use a calculator during this session.

DIRECTIONS
This session contains ten multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:307214 C Common EQ

 ●9 All of the benches in a park are red or 
blue. The ratio of red benches to blue 
benches in the park is 3 : 4. 

 Based on this information, which of the 
following statements is true?

A. For every 4 benches in the park,  
3 are red.

B. For every 7 benches in the park,  
4 are red.

C. For every 3 red benches in the park, 
there are 4 blue benches.

D. For every 3 red benches in the park, 
there are 7 blue benches.

ID:251564 WDN088-line_plot.eps A Common

 ●10 A police officer recorded the speeds, in 
miles per hour, of 21 cars that passed by 
on a highway. The results are shown in 
the line plot below.

50 51 52 53 54 55 56 57 58 59 60

Speeds of Cars on a Highway
(miles per hour)

X
X
X

X
X
X

X
X

X
X
X
X

X
X
X X

XX
X X X

 What is the total number of cars that 
had a recorded speed greater than  
55 miles per hour?

A.  6

B.  9

C. 12

D. 21
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ID:227737 A Common EQ

 ●11 Ms. Nelson needs 5 1
2

 yards of fabric to  

make 2 identical dresses. How much 

fabric is needed to make each dress?

A. 2 3
4

 yards

B. 2 7
8
 yards

C. 3 yards

D. 11 yards

ID:307344 MCAS13_M06_GEO_13_ART.eps C Common EQ

 ●12 The net of a rectangular prism and  
some of its dimensions are shown in  
the diagram below.

4 cm

6 cm

4 cm

15 cm

 What is the total surface area, in  
square centimeters, of the rectangular 
prism?

A. 174

B. 258

C. 348

D. 360

ID:266115 AL661112_number_line.eps B Common

 ●13 Which of the following numbers best 
represents the location of point P on the 
number line below?

3 2 1

P

0

A. 11
3

B. 1 2
3

C. 2 1
3

D. 2 2
3

ID:289742 D Common EQ

 ●14 Sean’s height is 1.8 meters. What is 
Sean’s height in centimeters?

A. 0.018 centimeter

B. 0.18 centimeter

C. 18 centimeters

D. 180 centimeters
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Questions 15 and 16 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.

ID:307337 Common EQ

 ●15 Mason wrote the expression shown below.

5(  y 1 2)

 Write an expression that is equivalent to Mason’s expression.

ID:307301 MCAS13_M06_B1_NS_27.eps Common EQ

 ●16 The location of point T is shown on the coordinate grid below.

y

x
–5 –3 –2–4 3 54

–5

–3

–1

–4

–2

21–1 0

1

3

5

2

4

1 unit

1 unit

T

 Point S is located 5 units to the right of point T. What are the coordinates of point S?
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Question 17 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	 you	do	 the	work	 in	your	 head,	 explain	 in	writing	how	you	did	 the	work.

Write your answer to question 17 in the space provided in your Student Answer Booklet.

ID:290251 Common EQ

 ●17 Zoe recorded the number of hours she worked each day for 5 days. Her data set is shown in 
the box below.

4,  8,  2,  3,  8

a. What is the median number of hours Zoe worked for the 5 days? Show or explain how you 
got your answer.

b. What is the mean number of hours Zoe worked for the 5 days? Show or explain how you 
got your answer.

 Lance also recorded the number of hours he worked each day for 5 days. His data set is 
shown in the box below.

2,  2,  3,  5,  8

c. Which measure is the same for both Zoe’s and Lance’s data sets: median, mean, or range? 
Show or explain how you got your answer.
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Mark your answers to multiple-choice questions 18 through 21 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:281968 WDN055_options.eps [opt_a A Common EQ

 ●18 Which of the following graphs shows a constant rate of change between the variables x and y?

A. 

0 1 2 3 4 5 6 7

1

2

3

4

5

6

7

8

9

10

11

12

y

x

B. 

0 1 2 3 4 5 6 7

1

2

3

4

5

6

7

8

9

10

11

12

y

x

C. 

0 1 2 3 4 5 6 7

1

2

3

4

5

6

7

8

9

10

11

12

y

x

D. 

0 1 2 3 4 5 6 7

1

2

3

4

5

6

7

8

9

10

11

12

y

x
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ID:251301 C Common

 ●19 Two bands are marching in a parade.

•	 There are 32 people marching  
in the first band.

•	 There are 40 people marching  
in the second band.

•	 The same number of people  
are marching in each row in  
both bands.

 What is the greatest number of people 
that could be marching in each row?

A.  2

B.  4

C.  8

D. 10

ID:282340 mjb125_trapezoid.eps B Common EQ

 ●20 Mr. Walsh has a sign that is in the 
shape of a trapezoid. Some of the 
dimensions of Mr. Walsh’s sign are 
shown below.

4 ft.

6 ft.

3 ft. 3 ft.

 What is the area of Mr. Walsh’s sign?

A. 24 sq. ft.

B. 36 sq. ft.

C. 42 sq. ft.

D. 48 sq. ft.

ID:217494 A Common EQ

 ●21 Which of the following is closest to the 
circumference, in inches, of a circle with a 
diameter of 5 inches? (Use 3.14 for π.)

A. 15.7 inches

B. 19.6 inches

C. 31.4 inches

D. 78.5 inches
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PERIMETER	FORMULAS

 perimeter 5 distance around

 square . . . . . . . . . . . P s4

 rectangle. . . . . . . . . P b h2 2

           OR

  P l w2 2

 triangle . . . . . . . . . . P a b c

AREA	FORMULAS

 square . . . . . . . . . . . A s s

 rectangle. . . . . . . . . A bh

      OR

  A lw

 parallelogram . . . . . A bh

 triangle . . . . . . . . . . A bh1
2

 circle. . . . . . . . . . . . A r2

VOLUME	FORMULAS

 rectangular prism . . . . . V lwh

 cube . . . . . . . . . . . . . . . V s s s

  (s  length of an edge)

CIRCLE	FORMULAS

 C r2

      OR

 C d

 A r2

Massachusetts Comprehensive Assessment System 
Grade	6	Mathematics	Reference	Sheet
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Grade 6 Mathematics 
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct Answer 

(MC/SA)*

1 188 The Number System NS.2 C

2 188 Ratios and Proportional Relationships RP.3 A

3 189 Expressions and Equations EE.4 D

4 189 Expressions and Equations EE.1 B

5 190 Geometry G.1 120 square meters

6 191 Expressions and Equations EE.2

7 192 Ratios and Proportional Relationships RP.1 A

8 192 Ratios and Proportional Relationships RP.3 B

9 193 Ratios and Proportional Relationships RP.1 C

10 193 Statistics and Probability SP.4 A

11 194 The Number System NS.1 A

12 194 Geometry G.4 C

13 194 The Number System NS.6 B

14 194 Ratios and Proportional Relationships RP.3 D

15 195 Expressions and Equations EE.3 5y + 10 or equivalent

16 195 The Number System NS.8 (5, –4)

17 196 Statistics and Probability SP.5

18 197 Expressions and Equations EE.9 A

19 198 The Number System NS.4 C

20 198 Geometry G.1 B

21 198 Geometry G.1 A

*  Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.



201

Grade 6 Mathematics 
Spring	2015	Unreleased	Common	Items: 

Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

22 Geometry G.1

23 Statistics and Probability SP.4

24 Expressions and Equations EE.9

25 Statistics and Probability SP.5

26 Statistics and Probability SP.5

27 Ratios and Proportional Relationships RP.2

28 Geometry G.2

29 Expressions and Equations EE.8

30 Statistics and Probability SP.5

31 Expressions and Equations EE.5

32 Expressions and Equations EE.6

33 Expressions and Equations EE.9

34 The Number System NS.7

35 Expressions and Equations EE.7

36 Geometry G.3

37 The Number System NS.3

38 Statistics and Probability SP.5

39 Geometry G.2

40 Expressions and Equations EE.6

41 Expressions and Equations EE.1

42 Ratios and Proportional Relationships RP.3
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Grade 7 Mathematics Test
The spring 2015 grade 7 Mathematics test was based on standards in the five domains for grade 7  
in the Massachusetts Curriculum Framework for Mathematics (March 2011). The grade 7 standards 
can be found on pages 59–64 in the Framework, and the five domains are listed below.

■	 Ratios and Proportional Relationships

■	  The Number System

■	  Expressions and Equations

■	  Geometry

■	  Statistics and Probability

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html.

Mathematics test results are reported under five MCAS reporting categories, which are identical to the 
five framework domains listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework standard it assesses. The correct answers for released multiple-
choice and short-answer questions are also displayed in the released item table.

Test Sessions

The grade 7 Mathematics test included two separate test sessions. Each session included  
multiple-choice, short-answer, and open-response questions. Approximately half of the common  
test items are shown on the following pages as they appeared in test booklets. 

Reference Materials and Tools

Each student taking the grade 7 Mathematics test was provided with a plastic ruler and a grade 7 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. 
An image of the ruler is not reproduced in this publication.

During Session 2, each student had sole access to a calculator with at least four functions and a square root 
key. Calculator use was not allowed during Session 1.

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed  
for current and former English language learner students only. No other reference tools or materials  
were allowed.
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DIRECTIONS
This session contains eight multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:306635 B Common EQ

	●1 At a carnival, Andrew went on rides and 
played games.

•	 Each ride cost $2.

•	 Each game cost $2.

•	 Andrew went on 3 rides and 
played g games.

 Andrew wrote the expression below to 
represent the total amount of money, in 
dollars, he spent at the carnival.

6 2g

 Which of the following is another way 
Andrew could represent the total amount 
of money, in dollars, that he spent at the 
carnival?

A. 2  3g

B. 2(3  g)

C. 4  3g

D. 4(3  g)

ID:295748 C Common EQ

	●2 What is the value of the expression 
below?

2
3

5
6

A. 4
5

B. 5
9

C.    59

D.    45

Grade 7 Mathematics
SeSSion 1

You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.
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ID:306603 MCAS13_M07_NS_01.eps [opt A Common EQ

	●4 Which of the following number lines 
models the expression below?

2 5 1. ( )

A. 

0–5 –4 –3 –2 –1 54321

B. 

0–5 –4 –3 –2 –1 54321

C. 

0–5 –4 –3 –2 –1 54321

D. 

0–5 –4 –3 –2 –1 54321

ID:288724 A Common EQ

	●3 There are 24 students in Ms. Woodall’s 
class.

•	 1
2
 of the students are boys.

•	 1
3 of the boys have brown hair.

 What is the number of boys in  
Ms. Woodall’s class who have  
brown hair?

A.  4

B.  8

C. 12

D. 20
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ID:281489 Common EQ

	●5 An art teacher spent 7% of the art supply budget on colored paper. The art supply budget 
was $1000. What was the total amount of money, in dollars, the art teacher spent on colored 
paper?

Question 5 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.
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Mark your answers to multiple-choice questions 6 through 8 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:295746 C Common

	●6 Which of the following numbers has a 

value that is between 10% and 1
9 ?

A. 0.151

B. 0.112

C. 0.108

D. 0.019

ID:298176 D Common

	●7 Serena is conducting a survey to find 
out which sport the students at her 
high school like the most. Which of the 
following groups would be best for her 
to survey to obtain valid data?

A. physical education teachers

B. students at a football game

C. parents at a town meeting

D. students in the cafeteria

ID:306645 B Common

	●8 A building code allows a maximum of 
140 people in a meeting room. There is 
one large table in the room, along with 
some small tables. When filled, the large 
table seats 15 people, and the small 
tables each seat 5 people.

 Which of the following can be used to 
find t, the greatest number of small 
tables that can be filled when the large 
table is also filled?

A. 5 140t 15

B. 5 140t 15

C. 15 5 140t

D. 15 5 140t

Mathematics Session 1
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Question 9 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.

ID:298064 Common

	●9 The temperature in a city increased from 212°F at dawn to 7°F in the afternoon. What was 
the change in temperature in degrees Fahrenheit?
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Mathematics Session 1

Question 10 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 10 in the space provided in your Student Answer Booklet.

ID:296361 LPW1009_earnings_graph.ep Common EQ

	●10 Narita works part time on Saturdays. The graph below shows the relationship between the 
number of hours Narita works on Saturdays and the total amount of money she earns.

0

6

12

18

24

30

36

42

48

54

1 2 3 4 5 6 7 8 9

Hours Worked

Narita’s Earnings

A
m

ou
nt

 E
ar

ne
d 

(i
n 

do
lla

rs
)

(4, 36)

a. What does the point (4,  36) on the graph represent in this situation?

b. What does the point (0,  0) on the graph represent in this situation?

c. What is the amount of money, in dollars, that Narita earns for each hour she works?  
Show or explain how you got your answer.

d. Write an equation that could be used to find t, the total amount of money Narita earns for 
working h hours.
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Mathematics Session 1

Mark your answer to multiple-choice question 11 in the space provided in your Student Answer 
Booklet. Do not write your answer in this test booklet. You may do your figuring in the test booklet.

ID:272143 D Common

	●11 What is the value of the expression 
below?

7 40

A.  −47

B.  −33

C.  33

D.  47
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Grade 7 Mathematics
SeSSion 2

You may use your reference sheet and MCAS ruler during this session.
You may use a calculator during this session.

DIRECTIONS
This session contains eight multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:208381 C Common EQ

	●12 A plumber charged $12 for 15 minutes 
of work. At this rate, what would the 
plumber charge for 1 hour of work?

A. $18

B. $30

C. $48

D. $60

ID:282957 CMC520_hat_scarf.eps A Common EQ

	●13 Sidney has 4 hats and 2 scarves in a 
drawer. All the hats are the same size, 
shape, and material. Both scarves are 
the same size, shape, and material. The 
table below shows the colors of Sidney’s 
hats and scarves.

Colors of Sidney’s
Hats and Scarves

Hats Scarves

1 blue
1 red
1 tan
1 purple

1 green
1 white

 Sidney will pick one hat and one scarf 
from the drawer without looking. What 
is the probability that Sidney will pick a 
blue hat and a white scarf?

A. 1
8

B. 
1
6

C. 
1
4

D. 1
2
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ID:295741 AL71302_Parallel_Transver A Common EQ

	●14 Line m is intersected by line t, as shown 
in the diagram below.

m

t

1 2

4 3

 Based on the diagram, which of the 
following equations must be true?

A.  m/1  1   m/2  5  180°
B.  m/1  1   m/3  5  180°
C.  m/2  1   m/3  5  90°
D.  m/2  1   m/4  5  90°

ID:228035 B Common EQ

	●15 A pharmacist measured 10 milliliters 
of medicine. Which of the following is 
closest to the number of teaspoons of 
medicine that the pharmacist measured? 
(1 teaspoon < 5 milliliters)

A.  0.5 teaspoon

B.  2 teaspoons

C. 15 teaspoons

D. 50 teaspoons

ID:306612 MCAS13_M07_EE_01_art.eps C Common

	●16 The dimensions, in feet, of a rectangle 
are represented by expressions, as shown 
in the diagram below.

(4n  +  5) ft.

(2.5n) ft.

 Which of the following expressions 
represents the perimeter, in feet, of the 
rectangle?

A. 6.5n 1 5

B. 10.5n 1 10

C. 13n 1 10

D. 20n 1 5
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ID:302325 JENBAM900_sphere.eps C Common

	●17 The formula for the surface area of a 
sphere that has a radius r is shown in 
the box below.

SA  5  4πr 2

 A sphere and one of its dimensions are 
shown in the diagram below.

12 cm

 What is the surface area, in square 
centimeters, of the sphere?

A.  48π
B.  96π
C. 144π
D. 576π

ID:295737 AL71503_Science.eps B Common

	●18 The table below shows the scores 
Analisa and Luke earned on four science 
projects.

Science Project Scores

95

81

76

88

AnalisaProject

1

2

3

4

5 ?

Luke

90

84

95

91

?

 Analisa and Luke worked on a fifth 
science project together. They each 
earned the same score on the project. 
When the fifth score is included in the 
table, Analisa’s mean score does not 
change.

 Which of the following statements 
describes how Luke’s mean score 
changes when the fifth score is included 
in the table?

A. It decreases by 2.5.

B. It decreases by 1.

C. It increases by 2.5. 

D. It increases by 1.
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ID:306631 MCAS13_M07_EE_05_art.eps A Common EQ

	●19 A parallelogram and one of its 
measurements are shown below.

3 ft.

 The area of the parallelogram, in 
square feet, can be represented by the 
expression 12n.

 Which of the following expressions 
represents the base, in feet, of the 
parallelogram?

A. 4n

B. 4

C. 36n

D. 36
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Question 20 is a short-answer question. Write your answer to this question in the box provided in 
your Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring 
in the test booklet.

ID:301858 Common

	●20 A list of numbers is shown in the box below.

3,   4,   5,   8,   9,   10,   14,   19,   20

 What is the probability that a number selected at random from the list will be an  
even number?



Mathematics Session 2

216

Question 21 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 21 in the space provided in your Student Answer Booklet.

ID:219552 Common EQ

	●21 A box of chocolate chip cookies is in the shape of a rectangular prism. The rectangular bottom 
of the box is 10 inches long and 3 inches wide.

a. What is the area, in square inches, of the bottom of the cookie box? Show or explain how 
you got your answer.

b. The height of the cookie box is 8 inches. What is the volume, in cubic inches, of the box? 
Show or explain how you got your answer.

c. A box of oatmeal cookies is also in the shape of a rectangular prism. It has the same 
length and width as the box of chocolate chip cookies, but it has a volume of 210 cubic 
inches. What is the height of the box of oatmeal cookies? Show or explain how you got 
your answer.
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VOLUME	FORMULAS

rectangular prism  . . . . . . V lwh

V Bh

OR

(B = area of a base)

cube . . . . . . . . . . . . . . . . . V s3  
(s length of an edge)

cylinder . . . . . . . . . . . . . . V r h2

CIRCLE	FORMULAS

  C r2

     OR

C d

A r2

PERIMETER	FORMULAS

 square . . . . . . . . . . . P s4

 rectangle. . . . . . . . . P b h

P l w

2

2 2

2

OR

 triangle . . . . . . . . . . P a b c

AREA	FORMULAS 

 square . . . . . . . . . . . A s2

 rectangle. . . . . . . . . A bh

A lw

OR

 

 parallelogram . . . . . A bh

 triangle . . . . . . . . . . A bh1
2

 trapezoid. . . . . . . . . A h b b1
2 1 2( )

 circle. . . . . . . . . . . . A r2

TOTAL	SURFACE	AREA	FORMULAS

 rectangular prism . . SA lw hw lh2 2 2( ) ( ) ( )

 cylinder . . . . . . . . . SA r rh2 22

Massachusetts Comprehensive Assessment System 
Grade	7	Mathematics	Reference	Sheet
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Grade 7 Mathematics 
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct Answer 

(MC/SA)*

1 204 Expressions and Equations EE.2 B

2 204 The Number System NS.2 C

3 205 The Number System NS.3 A

4 205 The Number System NS.1 A

5 206 Expressions and Equations EE.3 $70 

6 207 The Number System NS.2 C

7 207 Statistics and Probability SP.1 D

8 207 Expressions and Equations EE.4 B

9 208 The Number System NS.1 19°F

10 209 Ratios and Proportional Relationships RP.2

11 210 The Number System NS.1 D

12 211 Ratios and Proportional Relationships RP.1 C

13 211 Statistics and Probability SP.8 A

14 212 Geometry G.5 A

15 212 Ratios and Proportional Relationships RP.3 B

16 212 Expressions and Equations EE.1 C

17 213 Geometry G.7 C

18 213 Statistics and Probability SP.3 B

19 214 Expressions and Equations EE.4 A

20 215 Statistics and Probability SP.7
5
9

21 216 Geometry G.6

*  Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for  
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 7 Mathematics 
Spring	2015	Unreleased	Common	Items: 

Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

22 Statistics and Probability SP.5

23 The Number System NS.1

24 Geometry G.3

25 Ratios and Proportional Relationships RP.1

26 Statistics and Probability SP.7

27 Geometry G.5

28 Expressions and Equations EE.1

29 The Number System NS.2

30 Ratios and Proportional Relationships RP.3

31 Expressions and Equations EE.4

32 Expressions and Equations EE.3

33 Geometry G.2

34 Statistics and Probability SP.2

35 Ratios and Proportional Relationships RP.1

36 Geometry G.4

37 Ratios and Proportional Relationships RP.3

38 Ratios and Proportional Relationships RP.2

39 Statistics and Probability SP.4

40 Statistics and Probability SP.8

41 Geometry G.1

42 The Number System NS.3
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Grade 8 Mathematics Test
The spring 2015 grade 8 Mathematics test was based on standards in the five domains for grade 8 in the 
Massachusetts Curriculum Framework for Mathematics (March 2011). The grade 8 standards can be 
found on pages 65–69 in the Framework, and the five domains are listed below.

■   The Number System

■  Expressions and Equations

■   Functions

■   Geometry

■   Statistics and Probability

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html.

Mathematics test results are reported under five MCAS reporting categories, which are identical to the 
five framework domains listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework standard it assesses. The correct answers for released multiple-
choice and short-answer questions are also displayed in the released item table.

Test Sessions

The grade 8 Mathematics test included two separate test sessions. Each session included multiple-
choice, short-answer, and open-response questions. Approximately half of the common test items are 
shown on the following pages as they appeared in test booklets. 

Reference Materials and Tools

Each student taking the grade 8 Mathematics test was provided with a plastic ruler and a grade 8 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. 
An image of the ruler is not reproduced in this publication.

During Session 2, each student had sole access to a calculator with at least four functions and a square root 
key. Calculator use was not allowed during Session 1.  

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed  
for current and former English language learner students only. No other reference tools or materials  
were allowed.
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Grade 8 Mathematics
SeSSion 1

You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.

DIRECTIONS
This session contains eight multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:298201 D Common

 ●1 A store sells white scarves and red 
scarves. 

•	 A white scarf costs $3.

•	 A red scarf costs $5.

 On Monday, the store sold 12 scarves 
for a total of $50. 

 What is the total number of red scarves 
that the store sold on Monday?

A. 4

B. 5

C. 6

D. 7

ID:301684 WTJ030functiontablechoice D Common

 ●2 Which of the following tables shows a 
relationship that is not a function?

A. Input Output

3

4

5

6

6

6

7

7

B. Input Output

3

4

5

6

0

0

0

0

C. Input Output

3

4

5

6

3

4

5

6

D. Input Output

3

3

4

4

4

8

12

16
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ID:307389 C Common

 ●3 Which of the following numbers is 
irrational?

A.  25

B. 2
3

C. 7

D. 9

ID:307563 B Common

 ●4 A tree in Oakland has a mass of 
approximately 3 106 kilograms. 
A tree in Mapleville has a mass of 
approximately 6 104 kilograms.

 The mass of the tree in Oakland is 
about how many times the mass of the 
tree in Mapleville?

A.  20

B.  50

C. 200

D. 500

ID:297520 C Common

 ●5 Richard wants to purchase one large 
pizza and some soft drinks for a club 
meeting. He compares the prices at two 
restaurants.

 Each soft drink at the first restaurant has 
the same price. The table below shows 
y, the total price of one large pizza and 
x soft drinks at the first restaurant.

Prices at the 
First Restaurant

x y

1 $19.25

2 $20.50

3 $21.75

4 $23.00

5 $24.25

 At the second restaurant, the total  
price, y, of one large pizza and  
x soft drinks can be represented by  
the equation below.

y x1 5 18.

 Which of the following statements is true?

A. The price of one large pizza is more 
at the second restaurant than at the 
first restaurant. 

B. The price of one large pizza is more 
at the first restaurant than at the 
second restaurant.

C. The price of one soft drink is more 
at the second restaurant than at the 
first restaurant.

D. The price of one soft drink is more 
at the first restaurant than at the 
second restaurant.
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Question 6 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.

ID:307400 Common

 ●6 What value of x makes the equation below true?

x2 169
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Mark your answers to multiple-choice questions 7 through 9 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:307512 MJB002_number_lines.eps B Common

 ●7 Points K, L, M, and N are shown on the 
number line below.

0 1 3 52 4 6

K L M N

–2–4–6 –5 –3 –1

 Which point on the number line best 
approximates the location of 2 3?

A. point K

B. point L

C. point M

D. point N
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ID:303341 CCFBAM002_lines.eps [stem D Common

 ●8 A scatterplot is shown below.

y

x

 Which of the following most closely approximates the line of best fit for the data in the 
scatterplot?

A. y

x

B. y

x

C. y

x

D. y

x
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ID:303787 CCFBAM017_segment.eps A Common

 ●9 Quadrilateral RSTU is shown on the coordinate grid below.

–8–9 –7 –6 –5 –4 –3 –2 –1 2 31 4 5 6 7 8 9
x

0

y

U T

R

5

2

4

6

8
9

1

3

7

–2

–4

–6

–8
–9

–1

–3

–5

–7

S

1 unit

1 unit

 The quadrilateral will be reflected over the y-axis. What will be the length, in units, of the 
image of TU  after the reflection?

A. 2

B. 3

C. 5

D. 6
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ID:307588 SL016_reading_graph.eps [ Common

 ●10 Kate is reading a 500-page book. The graph below represents the relationship between the 
number of hours Kate has spent reading and the number of pages she has read.

Kate’s
rate

0 1

50

2

100

3

150

200

54

250

6

300

350

400

450

x

y
Reading Rate

N
um

be
r 

of
 P

ag
es

 R
ea

d

Time (in hours)

(5, 200)

 On the grid in your Student Answer Booklet, copy the x-axis, the y-axis, and the line 
representing Kate’s reading rate exactly as shown. Be sure to label the line “Kate’s rate.”

a. At what rate, in pages per hour, is Kate reading? Show or explain how you got your answer.

b. What is the total amount of time, in hours, it will take Kate to read the entire 500-page book? 
Show or explain how you got your answer.

 Edward is reading the same 500-page book. The equation below represents the relationship 
between y, the number of pages he has read, and x, the number of hours he has spent reading.

y 50x

c. On your grid, graph the equation that represents the number of hours that Edward has spent 
reading and the number of pages he has read. Label the line “Edward’s rate.”

d. Edward thinks he will finish reading the book in less time than Kate. Is he correct? Show or 
explain how you got your answer.

Question 10 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 10 in the space provided in your Student Answer Booklet.
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Grade 8 Mathematics
SeSSion 2

You may use your reference sheet and MCAS ruler during this session.
You may use a calculator during this session.

DIRECTIONS
This session contains eight multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.

ID:253764 CMH075_triangle.eps B Common

 ●11 Dustin made a flag in the shape of a 
triangle, with the dimensions shown 
below.

x inches
3 inches

10 inches

 Which of the following is closest to the 
value of x ?

A.  9.5

B. 10.4

C. 11.5

D. 13.0

ID:297649 CMC303_linear.eps [opt_a0 D Common

 ●12 Which of the following graphs shows a 
linear function?

A. y

x

B. y

x

C. y

x

D. y

x
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ID:253742 CMH068_triangle.eps C Common

 ●13 The diagram below shows n PQR,  
where /QRS is an exterior angle.

62°

52°

RP

Q

S

?

 Based on the given angle measures, 
what is the measure of /QRS ?

A.  57°

B.  66°

C. 114°

D. 118°

ID:297650 CMC304_increasing.eps D Common

 ●14 A function is graphed on the coordinate 
grid below.

y

x
–6 –2–4 4 6

–6

–4

–2

2

2

 Which of the following statements best 
describes the function?

A. As the value of x increases, the value 
of y increases for all values of x.

B. As the value of x increases, the value 
of y decreases for all values of x.

C. As the value of x increases, the value 
of y increases for positive values of  
x only.

D. As the value of x increases, the value 
of y decreases for positive values of  
x only.
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ID:287601 AL981407_graph.eps C Common

 ●15 The graph below shows the number of 
calories Benjamin will burn over time 
while walking at a constant rate.

30

60

90

120

150

180

210

0

y

x

C
al

or
ie

s 
B

ur
ne

d

5 10 15 20 25 30 35 40 45

Time (minutes) 

Calories Burned While Walking

(15, 60)

 Based on the graph, what is 
the number of calories Benjamin 
will burn after walking at a 
constant rate for 42 minutes?

A. 132

B. 162

C. 168

D. 210
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ID:307587 SL014_fruit_stands.eps C Common

 ●16 Julia and Tom each have a fruit stand. The information in the boxes below can be used to 
determine the costs, in dollars, of cherries at the two fruit stands.

y 4.5x,

where y equals the total cost, in
dollars, of x pounds of cherries

Julia’s Fruit Stand

10

20

30

40

50

60

70

80

90

0 1 2 3 4 5 6 7 8 9

C
os

t 
(i

n 
do

lla
rs

)
Amount of Cherries (in pounds)

Tom’s Fruit Stand

x

y

 Based on the information, which of the following statements best compares the costs of 
cherries at the two fruit stands?

A. Cherries cost $1.50 more per pound at Julia’s Fruit Stand than at Tom’s Fruit Stand.

B. Cherries cost $2.50 more per pound at Julia’s Fruit Stand than at Tom’s Fruit Stand.

C. Cherries cost $1.50 more per pound at Tom’s Fruit Stand than at Julia’s Fruit Stand.

D. Cherries cost $2.50 more per pound at Tom’s Fruit Stand than at Julia’s Fruit Stand.
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Questions 17 and 18 are short-answer questions. Write your answers to these questions in the  
boxes provided in your Student Answer Booklet. Do not write your answers in this test booklet. You 
may do your figuring in the test booklet.

ID:301708 Common

 ●17 A company makes hats with custom designs. For each custom order, the company charges a 
one-time fee of $25.00 for the design and $12.50 for each hat made.

 Write an equation that can be used to find c, the total cost, in dollars, of a custom order, in 
terms of h, the number of hats made.

ID:307546 MJB069_student_heights_an Common

 ●18 The scatterplot below shows the relationship between the height, in inches, and the shoe size 
of each of 10 students in a class.

61

62

63

64

65

66

67

68

69

0 5 6 7 8 9

H
ei

gh
t 

(i
n 

in
ch

es
)

Shoe Size

Students’ Heights
and Shoe Sizes 

x

y

 Based on the scatterplot, what ordered pair represents the outlier in the data?
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Mark your answers to multiple-choice questions 19 and 20 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:301697 A Common

 ●19 The formula for the volume of a cone is 
shown in the box below.

V r h
3

2

 In the formula, r is the radius of the 
base of the cone and h is the height of 
the cone.

 Which of the following is closest to the 
volume of a cone that has a height of 
3.5 inches and a base with a diameter  
of 1.5 inches? (Use 3.14 for π.)

A. 2 cubic inches

B. 5 cubic inches

C. 6 cubic inches

D. 8 cubic inches
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ID:301685 WTJ033robotreports.eps A Common

 ●20 The students at a middle school want to hire a DJ for an end-of-the-year dance. The information 
below can be used to find the total cost of hiring a DJ at each of four different companies.

Cool Beats

$300 plus
an additional
$35 per hour

Turntable Tunes

Number
of Hours

Cost
(in dollars)

1

2

3

200

240

280

4 320

Rock-N-Sounds

c = 45h + 250,

The cost of hiring a DJ is
represented by the equation

where c is the total cost, in dollars,
and h is the number of hours 

the DJ works.

Awesome Entertainers

300
250
200
150
100
50

1 2 3 4
0

y

xC
os

t 
(i

n 
do

lla
rs

)

Number of Hours

(2, 160)

 Which company’s cost has the greatest rate of change?

A. Awesome Entertainers

B. Cool Beats

C. Turntable Tunes

D. Rock-N-Sounds
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Question 21 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 21 in the space provided in your Student Answer Booklet.

ID:265911 Common

 ●21 An art museum gift shop has rectangular posters that are similar to actual rectangular 
paintings. One poster that is 18 inches long is similar to a painting that is 45 inches long  
and 30 inches wide.

a. What is the scale factor used to reduce the size of the actual painting to the size of the 
poster? Express the scale factor as a fraction in simplest form. Show or explain how you 
got your answer.

b. What is the width, in inches, of the poster that is 18 inches long? Show or explain how 
you got your answer.

c. All the posters are sized using the same scale factor. A second poster is 16 inches long 
and 14 inches wide. What are the dimensions, in inches, of the actual painting? Show or 
explain how you got your answer.
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Massachusetts Comprehensive Assessment System 
Grade 8 Mathematics Reference Sheet

VOLUME	FORMULAS

rectangular prism  . . . . . . V lwh

V Bh

OR

(B = area of a base)

cube . . . . . . . . . . . . . . . . . V s3  
(s length of an edge)

cylinder . . . . . . . . . . . . V r h2

sphere  . . . . . . . . . . . . . V r4
3

3

CIRCLE	FORMULAS

 C r2

     OR
C d

A r2

PYTHAGOREAN	THEOREM

a

b

c

a b c2 2 2

PERIMETER	FORMULAS

 square . . . . . . . . . . . P s4

 rectangle. . . . . . . . . P b h

P l w

2

2 2

2

OR

 triangle . . . . . . . . . . P a b c

AREA	FORMULAS 

 square . . . . . . . . . . .  A s2

 rectangle. . . . . . . . . A bh

A lw

OR

 parallelogram . . . . . A bh

 triangle . . . . . . . . . . A bh1
2

 trapezoid. . . . . . . . .  A h b b1
2 1 2( )

 circle. . . . . . . . . . . .  A r2

TOTAL	SURFACE	AREA	FORMULAS

 rectangular prism . . SA lw hw lh2 2 2( ) ( ) ( )

 cylinder . . . . . . . . . SA r rh2 22

 sphere . . . . . . . . . . .  SA r4 2
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Grade 8 Mathematics 
Spring	2015	Released	Items: 

Reporting Categories, Standards, and Correct Answers*

Item	No. Page	No. Reporting Category Standard
Correct Answer 

(MC/SA)*

1 222 Expressions and Equations EE.8 D

2 222 Functions F.1 D

3 223 The Number System NS.1 C

4 223 Expressions and Equations EE.3 B

5 223 Functions F.2 C

6 224 Expressions and Equations EE.2 x = –13 or 13

7 225 The Number System NS.2 B

8 226 Statistics and Probability SP.2 D

9 227 Geometry G.1 A

10 228 Expressions and Equations EE.5

11 229 Geometry G.7 B

12 229 Functions F.3 D

13 230 Geometry G.5 C

14 230 Functions F.5 D

15 231 Functions F.4 C

16 232 Expressions and Equations EE.5 C

17 233 Functions F.4 c = 25 + 12.5h

18 233 Statistics and Probability SP.1 (7, 67)

19 234 Geometry G.9 A

20 235 Functions F.2 A

21 236 Geometry G.4

*  Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for  
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 8 Mathematics 
Spring	2015	Unreleased	Common	Items: 

Reporting Categories and Standards

Item	No. Reporting Category Standard

22 Expressions and Equations EE.2

23 Geometry G.3

24 Expressions and Equations EE.1

25 Expressions and Equations EE.4

26 Expressions and Equations EE.8

27 Expressions and Equations EE.7

28 The Number System NS.2

29 Geometry G.5

30 Expressions and Equations EE.1

31 Statistics and Probability SP.1

32 Functions F.4

33 Geometry G.9

34 Geometry G.2

35 Geometry G.3

36 Geometry G.7

37 Geometry G.3

38 Expressions and Equations EE.8

39 Functions F.1

40 Expressions and Equations EE.5

41 Geometry G.8

42 Functions F.4



XV. Mathematics, Grade 10
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Grade 10 Mathematics Test
The spring 2015 grade 10 Mathematics test was based on standards in the 2011 Massachusetts 
Curriculum Framework for Mathematics that match content in the grade 9–10 standards from the 2000 
Massachusetts Mathematics Curriculum Framework. The standards in the 2011 Framework on the 
grade 10 test are organized under the five major conceptual categories listed below. 

	 Number and Quantity

	 Algebra

	 Functions

	 Geometry

	 Statistics and Probability

The Massachusetts Curriculum Framework for Mathematics is available on the Department website at  
www.doe.mass.edu/frameworks/current.html. More information and a list of standards assessable on 
the spring 2015 test are available at www.doe.mass.edu/mcas/transition/?section=math10.

Mathematics test results for grade 10 are reported under four MCAS reporting categories, which are 
based on the five Framework conceptual categories listed above. 

The table at the conclusion of this chapter indicates each item’s reporting category, the 2011 Framework 
standard it assesses, and the 2000 Framework standard it assesses. The correct answers for multiple-
choice and short-answer items are also displayed in the table.

Test Sessions

The grade 10 Mathematics test included two separate test sessions, which were administered on 
consecutive days. Each session included multiple-choice and open-response items. Session 1 also 
included short-answer items. 

Reference Materials and Tools

Each student taking the grade 10 Mathematics test was provided with a grade 10 Mathematics 
Reference Sheet. A copy of the reference sheet follows the final question in this chapter.

During Session 2, each student had sole access to a calculator with at least four functions and a square 
root key. Calculator use was not allowed during Session 1. 

During both Mathematics test sessions, the use of bilingual word-to-word dictionaries was allowed  
for current and former English language learner students only. No other reference tools or materials  
were allowed. 
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Grade 10 Mathematics
SeSSion 1

You may use your reference sheet during this session.
You may not use a calculator during this session.

DIRECTIONS
This session contains fourteen multiple-choice questions, four short-answer questions, and three 
open-response questions. Mark your answers to these questions in the spaces provided in your 
Student Answer Booklet.

ID:307945 C Common

	●1 The first five terms in a geometric 
sequence are shown below.

4,   12,   36,   108,   324, . . .

 What is the next term in the sequence?

A.  432

B.  648

C.  972

D. 1296

ID:281580 A Common

	●2 Which of the following is equivalent to 
the expression below?

x 2  1  7x  2  60

A. (x  1    12)(x  2  5)

B. (x  1    10)(x  2  6)

C. (x  1    15)(x  2  4)

D. (x  1    20)(x  2  3)

ID:292919 WDN10_phi.eps B Common

	●3 The length, in centimeters, of a 
rectangle is represented by an 
expression, as shown in the diagram 
below.

2 + 45

 Based on the diagram, which of the 
following is closest to the length, in 
centimeters, of the rectangle?

A. 8.3

B. 8.7

C. 9.1

D. 9.5
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ID:303380 CCF28_Laundry.eps [opt_a0 D Common

	●4 Giselle surveyed 10 students at random about the number of people in their household and the 
number of times laundry is washed in their household each week. The results of her survey are 
shown in the table below.

Weekly Laundry Washes

Number of People 
in Household 2 3 2 3 6 5 3 4 3 4

Number of 
Washes 1 2 2 5 5 5 1 6 3 3

 Which of the following scatterplots best represents the data in the table?
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ID:306536 C Common

	●5 What is the value of the expression 
below?

(5  1  4) 2  2  (5  1  4 2)

A. 20

B. 52

C. 60

D. 92

ID:308031 C Common

	●6 What are the solutions of the equation 
below?

(x  2  2) (x  1  9)  5  0

A.  x  5  22; x  5  29

B.  x  5  22; x  5  9

C.  x  5  2; x  5  29

D.  x  5  2; x  5  9

ID:308716 NEE055_revised.eps B Common

	●7 The line plot below shows the fuel efficiency, in miles per gallon, for the vehicles owned by a 
rental car company.

Fuel Efficiency (miles per gallon)

30 31 32 3327 28 29 34 35 36 37 38 39 40 41 42 43

X

X
X
X X XX X

X
X X XX

X
X

 Based on the line plot, what is the median fuel efficiency, in miles per gallon, for the vehicles?

A. 32

B. 33

C. 34

D. 35
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ID:258813 B Common

	●8 Jay and Kalani graphed lines on 
a coordinate plane. Jay’s line is 
represented by the equation below.

y x2 5

 Kalani’s line is parallel to Jay’s line. 
Which of the following could be an 
equation of Kalani’s line?

A. 2 5x y

B. 2 5x y

C. x y2 5

D. x y2 5

ID:294024 B Common

	●9 The first 2,450 people to attend a 
baseball game received a free hat.  
A total of 19,544 people attended  
the game.

 Which of the following is closest to  
the fraction of people attending the 
game who received a free hat?

A. 1
20

B. 
1
8

C. 1
5

D. 1
4

ID:287445 A Common

	●10 Which of the following is equivalent to 
the expression below?

4 36 2 5 32•

A. 4 18 25 3•

B. 4 36 20 3

C. 40 2 10 3•

D. 40 2 25 3•
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ID:294676 CMC537_sales.eps C Common

	●11 The scatterplot below shows the 
relationship between the total monthly 
sales, in millions of dollars, at a retail 
store and the monthly commissions, in 
dollars, earned by one salesperson.
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 Based on the line of best fit for the 
scatterplot, which of the following is 
closest to the monthly commission that 
the salesperson could expect to make 
when the total monthly sales at the retail 
store are $0.8 million?

A. $1500

B. $2500

C. $4500

D. $6500

ID:279245 B Common

	●12 Which of the following is equivalent to 
the expression below?

12 1
12

•

A. 0

B. 1

C. 24

D. 144
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ID:272630 D Common

	●14 Which of the following is equivalent to 
the expression below?

( )( )x x3 4

A. x2 7

B. x2 12

C. x x2 3 7

D. x x2 7 12

ID:306585 D Common

	●13 Leah took a 5-day car trip. The table 
below shows the number of miles she 
drove on each day of her trip.

Leah’s Car Trip

Day of  
Trip

1 2 3 4 5

Miles  
Driven

297 179 203 131 192

 Of the total number of miles that Leah 
drove on her trip, which of the following 
is closest to the percentage she drove on 
day 1?

A. 15%
B. 20%
C. 25%
D. 30%
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Questions 15 and 16 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.

ID:302058 ADJ35_escalator.eps Common

	●15 The diagram below shows a right triangle and some of its measurements.

30°

h
18 m

 What is h, the height in meters of the triangle?

ID:306777 NEE074.eps Common

	●16 A doctor recorded the resting heart rate, in beats per minute, of each of her patients.  
The distribution of the heart rates for this group of patients is shown in the box-and-whisker 
plot below.

40 50 60 70 80 90 100 110

Resting Heart Rate
(beats per minute)

 Based on the box-and-whisker plot, what was the median resting heart rate, in beats per 
minute, for this group of patients?
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Question 17 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 17 in the space provided in your Student Answer Booklet.

ID:306471 Common

	●17 A student is approximating the locations of square roots and cube roots of integers on a 
number line.

a. Between which two consecutive integers on the number line is 55 located? Show or 
explain how you got your answer.

b. What is the value of 55 to the nearest tenth? Show or explain how you got your answer.

 The value of m , where m is an integer, is located between 11 and 12 on the number line.

c. What could be the value of m? Show or explain how you got your answer.

 The value of n3 , where n is an integer, is also located between 11 and 12 on the  
number line.

d. What could be the value of n? Show or explain how you got your answer.
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Questions 18 and 19 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.

ID:294027 Common

	●18 What is the value of the expression below ?

140 3 2
4

4( )

ID:268255 CMC226_slope.eps Common

	●19 What is the slope of the line graphed below?

y

x
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Questions 20 and 21 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 20 in the space provided in your Student Answer Booklet.

ID:294530 CMC435_puzzle.eps Common

	●20 A puzzle in the shape of a rectangle has six pieces. The puzzle and some of its dimensions 
are shown in the diagram below.

R B

P

OGY8 in.

12 in.

8 in.

5 in.10 in.

3 in.4 in.

a. What is the perimeter, in inches, of the puzzle? Show or explain how you got your answer.

 The shape of each piece of the puzzle is listed below.

•	 Pieces R and O are trapezoids.

•	 Pieces Y and G are rectangles.

•	 Piece B is a parallelogram.

•	 Piece P is a triangle.

b. What is the area, in square inches, of piece B? Show or explain how you got your answer.

c. What is the area, in square inches, of piece	R? Show or explain how you got your answer.

d. What is the area, in square inches, of piece P? Show or explain how you got your answer.
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Write your answer to question 21 in the space provided in your Student Answer Booklet.

ID:296364 CMC275_pentagons.eps Common

	●21 The first five figures in a pattern are shown below.

Figure 1 Figure 5Figure 4Figure 3Figure 2

 The pattern continues.

a. What is the number of pentagons in Figure 6? Show or explain how you got your answer.

b. Write an expression that represents the number of pentagons in Figure n.

 Figure 1 is one dot. Figure 2 is composed of five dots connected by line segments.

c. What is the number of dots in Figure	6? Show or explain how you got your answer.

d. Explain how the number of dots in Figure 8 and the number of dots in Figure 9 can be 
used to determine the number of dots in Figure 10.
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Grade 10 Mathematics
SeSSion 2

You may use your reference sheet during this session.
You may use a calculator during this session.

DIRECTIONS
This session contains eighteen multiple-choice questions and three open-response questions.  
Mark your answers to these questions in the spaces provided in your Student Answer Booklet.

ID:308918 C Common

	●22 Ethan poured orange juice into each 
of four glasses and estimated that each 
glass contained 8 ounces, rounded to the 
nearest ounce. 

 Based on Ethan’s estimate, which of 
the following could be the actual total 
amount of orange juice in the four 
glasses?

A. 28.0 ounces
B. 29.6 ounces
C. 31.6 ounces
D. 34.0 ounces

ID:306481 B Common

	●23 Four equations are shown below.

e f

e f

e f f

e f

•

ef

ef

• e

f e

 How many of the equations are true for 
all real values of e and f  ?

A. 1
B. 2
C. 3
D. 4

ID:308723 NEE069.eps C Common

	●24 The line graph below shows the  
change in the population of the state  
of Ohio, in twenty-year intervals,  
from 1900 to 2000.
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 During which interval on the graph did 
the population of Ohio increase at the 
fastest rate?

A. 1900 to 1920
B. 1920 to 1940
C. 1940 to 1960
D. 1980 to 2000
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ID:307988 NEE185.eps D Common

	●25 A water tank in the shape of a right 
circular cylinder has a height of 40 feet 
and a radius of 15 feet, as shown in the 
diagram below.

40 ft.

15 ft.

 Based on the diagram, what is the 
volume, in cubic feet, of the water tank?

A.  225π
B.  600π
C. 1200π
D. 9000π

ID:308711 NEE049_revised.eps A Common

	●26 The circle graph below represents the 
number of cars in a parking lot and their 
colors.

Gray
24

Black
36

Red
20 Other

38

White
50

Silver

Cars in Parking Lot

 If 25% of the cars in the parking lot are 
white, how many cars in the parking lot 
are silver?

A. 32
B. 36
C. 42
D. 56
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ID:308730 NEE079_rev2.eps [opt_a01, C Common

	●27 Which of the following scatterplots is 
most likely to have a line of best fit 
with a slope of 5?
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ID:309637 A Common

	●28 Two families buy refreshments at a 
concession stand. 

•	 Each drink costs d dollars.
•	 Each snack costs s dollars.
•	 The Blake family buys 3 drinks 

and 2 snacks for $12.
•	 The Reese family buys 2 drinks 

and 4 snacks for $16.

 What is the cost of one drink at the 
concession stand?

A. $2
B. $3
C. $4
D. $5

ID:301408 A Common

	●29 The first term in a sequence is 24. Each 
term in the sequence after the first term 
is equal to half the previous term,  
plus 4.

 Which of the following statements best 
describes the terms in the sequence as it 
progresses?

A. The terms get closer to 8.
B. The terms get closer to 12.
C. The terms increase at a constant rate.
D. The terms decrease at a constant rate.
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ID:308895 D Common

	●30 Brandon plans to rent a truck. The cost 
to rent the truck is $30 for the first  
four hours plus $10 for each additional 
hour. He can spend no more than $60.

 What is the maximum number of hours 
for which Brandon can rent the truck?

A. 3
B. 4
C. 6
D. 7

ID:308000 D Common

	●31 A green can and a silver can are each 
in the shape of a right circular cylinder. 
The cans have the same radius, but the 
height of the green can is 3 times the 
height of the silver can.

 What is the ratio of the volume of  
the green can to the volume of the  
silver can?

A. 27 : 1
B.  9 : 1
C.  6 : 1
D.  3 : 1

ID:302035 ADJ21_amusement_park.eps B Common

	●32 A student plotted point G(9, 1) and  
point H(7, 23) on a coordinate grid, as 
shown below.
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 The student will plot point F so that the 
midpoint of GF is point H. What will 
be the coordinates of point F?

A. (3, 25)
B. (5, 27)
C. (8, 21)
D. (11, 5)
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ID:306776 NEE065.eps C Common

	●33 The box-and-whisker plot below shows 
the distribution of the times, in seconds, 
that members of a soccer team took to 
run one lap around a field.

Lap Times (in seconds)

25 30 35 40 45 50 55 60

 Based on the box-and-whisker plot, 
within which time interval did 50% of 
the members of the soccer team most 
likely run one lap around the field?

A. 30 seconds to 35 seconds
B. 35 seconds to 40 seconds
C. 35 seconds to 45 seconds
D. 45 seconds to 55 seconds

ID:307965 B Common

	●34 What is the slope of the line represented 
by the equation below?

4 5 10x y

A.     4
5

B. 4
5

C.    4

D.  4

ID:303304 MCE30_Congruent.eps C Common

	●35 The diagram below shows LMN  
and its image, RST , after a series of 
transformations in the coordinate plane.
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 What is the length, in units, of RT ?

A. 3
B. 3.5
C. 4
D. 4.5
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Question 36 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 36 in the space provided in your Student Answer Booklet.

ID:288091 Common

	●36 The table below shows the numbers of students enrolled in different science classes at a high 
school.

Number	of	Students	Enrolled	 
in Science Classes

Science Class Number of Students

biology 240

environmental science 285

earth science 300

physics 195

chemistry

 There are a total of 1200 students enrolled in science classes at the high school. Each student 
is enrolled in only one science class.

a. What is the total number of students enrolled in chemistry class? Show or explain how you 
got your answer.

b. What percent of the total number of students enrolled in science classes are enrolled in 
chemistry class? Show or explain how you got your answer.

 A guidance counselor at the high school made a circle graph based on the information in the 
table. The central angle of one sector of the circle graph measures 90°.

c. Which science class is represented by the sector of the circle graph that has a central angle 
that measures 90°? Show or explain how you got your answer.

d. What is the degree measure of the central angle of the sector of the circle graph that 
represents the number of students in biology class? Show or explain how you got your 
answer.
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Mark your answers to multiple-choice questions 37 through 40 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.

ID:281724 CMC408_squaretriangle.eps B Common

	●37 The diagram below shows a trapezoid 
and its measurements. 

x cm

6 cm

6 cm
10 cm

 The trapezoid has an area of 60 square 
centimeters.

 What is the value of x?

A. 10
B. 14
C. 16
D. 38

ID:299919 C Common

	●38 A right circular cone has a volume  
of 39 cubic inches and a radius of  
2 1

2 inches. Which of the following is 
closest to the height of the cone?

A. 0.7 inch
B. 0.8 inch
C. 6 inches
D. 7 inches

ID:308896 C Common

	●39 A computer software package is sold to 
small-business clients. The total cost of 
the software package is $500 for the first 
10 computers on which the software is 
installed, plus $20 for installation on each 
additional computer.

 Which statement best describes the 
function that models the relationship 
between the number of computers on 
which the software is installed and the 
cost of the software?

A. It is a constant linear function for  
10 or fewer computers and an 
exponential function for more than  
10 computers.

B. It is an increasing linear function for 
10 or fewer computers and an 
exponential function for more than  
10 computers.

C. It is a constant linear function for  
10 or fewer computers and an 
increasing linear function for more 
than 10 computers.

D. It is an increasing linear function for 
10 or fewer computers and a constant 
linear function for more than  
10 computers.
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ID:308774 MJB046_rhombus.eps [stem_ A Common

	●40 A parallelogram is graphed on the coordinate grid below.
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 The parallelogram will be rotated 90° clockwise about the origin. Which of the following 
shows the location of the parallelogram after the rotation?
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Questions 41 and 42 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 41 in the space provided in your Student Answer Booklet.

ID:306475 Common

	●41 The expression below can be used to calculate the balance in a savings account for which an 
initial deposit of P dollars has been compounded each year for t years at interest rate r.

P t(1 r)

 Elaine opened a savings account with a deposit of $1000. The interest on her account is 
compounded each year at a rate of 2%. Elaine will not make any additional deposits to or 
withdrawals from her account.

a. What will be the balance in Elaine’s account at the end of 1 year? Show or explain how 
you got your answer.

b. What will be the balance in Elaine’s account at the end of 3 years? Show or explain how 
you got your answer.

 Pavel opened a savings account with a deposit of $800. The interest on his account is 
compounded each year at a rate of 2.5%. Pavel will not make any additional deposits to or 
withdrawals from his account.

c. Whose account, Elaine’s or Pavel’s, will have earned more interest at the end of 3 years? 
Show or explain how you got your answer.
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Write your answer to question 42 in the space provided in your Student Answer Booklet.

ID:294329 CMC333_parallel_lines.eps Common

	●42 Parallel lines q and m are cut by transversal lines j and k. The lines, and the measures of 
some of the angles created by the intersections of the lines, are shown in the diagram below.

m

q

k
j

110°

115° 2 7

1

6

534

a. What is the measure, in degrees, of 1? Show or explain how you got your answer.

b. What is the measure, in degrees, of 3? Show or explain how you got your answer.

c. What is the measure, in degrees, of 5? Show or explain how you got your answer.

d. What is the measure, in degrees, of 6? Show or explain how you got your answer.
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AREA	FORMULAS

square ..................... A = s2

rectangle ................. A = bh

parallelogram ......... A = bh

triangle ................... A = 1
2

 bh

trapezoid  ................. A = 1
2

 h(b1 + b2)

circle  ....................... A = πr2

VOLUME	FORMULAS

cube .........................................V = s3

(s = length of an edge)

right rectangular prism ............V = lwh

 OR

 V = Bh
(B = area of a base)

sphere ......................................V = 
4
3  πr3

right circular cylinder  .............V = πr2h

right circular cone ...................V = 
1
3  πr2h

right square pyramid ...............V = 
1
3  s2h

LATERAL	SURFACE	AREA	FORMULAS

right rectangular prism .......... LA = 2(hw) + 2(lh)

right circular cylinder ........... LA = 2πrh

right circular cone ................. LA = πr
( = slant height) 

right square pyramid ............. LA = 2s
( = slant height) 

TOTAL	SURFACE	AREA	FORMULAS

cube ....................................... SA = 6s2

right rectangular prism ......... SA = 2(lw) + 2(hw) + 2(lh)

sphere .................................... SA = 4πr2

right circular cylinder ........... SA = 2πr2+ 2πrh

right circular cone ................. SA = πr2+πr
( = slant height)

right square pyramid ............. SA = s2+ 2s
( = slant height)

CIRCLE	FORMULAS

C = 2πr

A = πr2

SPECIAL	RIGHT	TRIANGLES

45˚

45˚

2x
x

x

30˚

60˚ 2y
y

3y

Massachusetts Comprehensive Assessment System 
Grade	10	Mathematics	Reference	Sheet
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Grade 10 Mathematics 
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers

Item	No. Page No. Reporting	Category1 Standard1 Correct Answer2 

(MC/SA)
2000

Standard3

1 242 Algebra and Functions F-BF.2 C 10.P.1

2 242 Algebra and Functions A-SSE.2 A 10.P.4

3 242 Number and Quantity 8.NS.2 B 10.N.3

4 243 Statistics and Probability S-ID.6 D 10.D.1

5 244 Number and Quantity 7.EE.3 C 10.N.2

6 244 Algebra and Functions A-REI.4 C 10.P.5

7 244 Statistics and Probability S-ID.1 B 10.D.1

8 245 Geometry G-GPE.5 B 10.G.8

9 245 Number and Quantity 7.EE.3 B 10.N.4

10 245 Number and Quantity 7.EE.3 A 10.N.2

11 246 Statistics and Probability S-ID.6 C 10.D.2

12 246 Number and Quantity 7.NS.3 B 10.N.1

13 247 Number and Quantity 7.EE.3 D 10.N.4

14 247 Algebra and Functions A-APR.1 D 10.P.3

15 248 Geometry G-SRT.6 9 meters 10.G.6

16 248 Statistics and Probability S-ID.1 80 beats per minute 10.D.1

17 249 Number and Quantity 8.NS.2 10.N.3

18 250 Number and Quantity 7.EE.3 23 10.N.2

19 250 Algebra and Functions 8.F.4
3
5 10.P.2

20 251 Geometry 7.G.6 10.M.1

21 252 Algebra and Functions F-BF.1 10.P.1

22 253 Number and Quantity N-Q.3 C 10.M.4

23 253 Number and Quantity 7.EE.3 B 10.N.1

24 253 Statistics and Probability S-ID.7 C 10.D.1

25 254 Geometry G-GMD.3 D 10.M.2

26 254 Statistics and Probability 6.SP.4 A 10.D.1

27 255 Statistics and Probability S-ID.6 C 10.D.2

28 255 Algebra and Functions A-REI.6 A 10.P.8

29 255 Algebra and Functions F-BF.1 A 10.P.1

30 256 Algebra and Functions A-CED.1 D 10.P.7

31 256 Geometry G-GMD.3 D 10.M.3

32 256 Geometry G-GPE.6 B 10.G.7

33 257 Statistics and Probability S-ID.1 C 10.D.1

34 257 Algebra and Functions 8.F.4 B 10.P.2

35 257 Geometry G-SRT.5 C 10.G.4

36 258 Statistics and Probability 6.SP.4 10.D.1

37 259 Geometry 7.G.6 B 10.M.1

38 259 Geometry G-GMD.3 C 10.M.2

39 259 Algebra and Functions F-LE.1 C 10.P.7

40 260 Geometry G-CO.5 A 10.G.9

41 261 Algebra and Functions A-CED.1 10.P.7

42 262 Geometry 8.G.5 10.G.3

1 The Reporting Category and Standard columns refer to the current (2011) Massachusetts Curriculum Framework for Mathematics. More information about 
reporting categories for Mathematics is available on the Department’s website at www.doe.mass.edu/mcas/tdd/math.html?section=testdesign. 

2 Answers are provided here for multiple-choice and short-answer items only. Sample responses and scoring guidelines for open-response items, which are 
indicated by the shaded cells, will be posted to the Department’s website later this year.

3 The Department is providing the standard from the previous (2000) curriculum framework for Mathematics for reference purposes.



XVI. Science and Technology/Engineering, 
Grade 5



266

Grade 5 Science and  
Technology/Engineering Test

The spring 2015 grade 5 Science and Technology/Engineering test was based on learning standards in 
the four major content strands in the Massachusetts Science and Technology/Engineering Curriculum 
Framework (2006) listed below. Page numbers for the grades 3–5 learning standards appear in parentheses.

■   Earth and Space Science (Framework, pages 26–29)

■    Life Science (Biology) (Framework, pages 46– 49)

■   Physical Sciences (Chemistry and Physics) (Framework, pages 64– 66)

■    Technology/Engineering (Framework, page 86)

The Massachusetts Science and Technology/Engineering Curriculum Framework is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

Science and Technology/Engineering test results are reported under four MCAS reporting categories, 
which are identical to the four framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice questions are also displayed in the released item table.

Test Sessions

The grade 5 Science and Technology/Engineering test included two separate test sessions. Each session 
included multiple-choice and open-response questions. Approximately half of the common test items are 
shown on the following pages as they appeared in test booklets.

Reference Materials and Tools

During both Science and Technology/Engineering test sessions, the use of bilingual word-to-word 
dictionaries was allowed for current and former English language learner students only. No other 
reference tools or materials were allowed. 
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Grade 5 Science and Technology/Engineering
SeSSion 1

 ●2 Wildebeests are herbivores that live in 
very large herds in Africa. The map 
below shows how wildebeest herds 
typically move around in an area during 
the year. 

KENYATANZANIA

Serengeti
National
Park

50 mi

50 km

0

0

N

 Which of the following reasons best 
explains why the wildebeest herds move 
around in the area each year?

A. to find more food

B. to escape a thunderstorm

C. to develop stronger muscles

D. to follow other animal species

DIRECTIONS
This session contains six multiple-choice questions and two open-response questions. Mark your 
answers to these questions in the spaces provided in your Student Answer Booklet. 

 ●1 In a particular region, a change in 
climate would likely have a greater 
effect on organisms than a change in 
weather would. Which of the following 
statements best explains why? 

A. A change in climate causes more 
earthquakes than a change in  
weather does.

B. A change in climate causes clouds  
to form faster than a change in 
weather does.

C. A change in climate affects the 
number of daylight hours more than 
a change in weather does.

D. A change in climate affects an 
environment for a longer period of 
time than a change in weather does.



Science and Technology/Engineering Session 1

268

 ●3 A teacher places four small cubes on a 
table in front of a science class. Each 
cube is the same size and painted the 
same color. However, each cube is made 
of a different material: copper, iron, 
wood, or plastic.

 Which of the following tools would 
most help the students identify the cube 
made of iron?

A. hot plate

B. bar magnet

C. metric ruler

D. magnifying lens

 ●4 Which of the following statements  
best explains how the decomposition of 
plant and animal matter helps to form 
rich soils?

A. Decomposition adds silt to soil.

B. Decomposition adds water to soil.

C. Decomposition adds oxygen to soil.

D. Decomposition adds nutrients to soil.
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 ●6 Which of the following diagrams 
correctly shows the four planets closest 
to the Sun and their moons?

A. 

Mercury

Moon

Mars
with

moons

Sun

Earth

B. 

Moons

Mercury

Venus

Earth

Mars

Sun

C. 

Venus

Mars
with

moons

Sun

Mercury Earth
with moon

D. 

Mercury

Sun
Earth

with moon

Venus

Moons

Mars
with

moons

 ●5 Tortoises are turtles that live mostly 
on land. Marine turtles are turtles that 
spend nearly all their lives in the sea. 
Over time, marine turtles have developed 
adaptations that help them survive in 
their environment. These adaptations 
are different from the adaptations that 
tortoises have developed.

 Which of the following describes an 
adaptation of marine turtles that makes 
them different from tortoises?

A. Marine turtles are cold blooded.

B. Marine turtles lay eggs on land.

C. Marine turtles have a protective 
shell.

D. Marine turtles have legs shaped  
like flippers.
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Questions 7 and 8 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	 to	question	7	 in	 the space provided in your Student Answer Booklet.

 ●7 Earthworms live underground in burrows. They stay underground unless it is cloudy or dark, 
and the air is damp. Earthworms must have wet skin to breathe. 

 An earthworm’s waste is called castings. An earthworm deposits castings at the top of its 
burrow, as shown in the picture below.

Soil

Above
ground

Earthworm

Burrow

Image courtesy of USDA-NRCS

Castings

a. Describe one way that earthworm castings help an ecosystem.

 Earthworm burrows are small tunnels that may be many feet long.

b. Identify two ways that burrowing in soil helps earthworms survive.

c. Describe two ways that earthworm burrows might help an ecosystem. Explain each of  
your answers.
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Write	your	answer	to	question	8	in	the	space	provided	in	your	Student	Answer	Booklet.

 ●8 An anteater is an animal that has long, sharp claws and a long, sticky tongue for finding and 
catching ants inside anthills. The picture below shows the South American giant anteater.

a. Identify a garden tool that can be used like the anteater’s claws.

b. Describe how the tool you identified in part (a) and the anteater’s claws can be used in a 
similar way.

c. Identify another animal that uses a body part in the same way as the tool you identified in 
part (a) is used. Explain your answer.

 A student wants to catch different types of insects.

d. Describe a method that could be used to catch insects that is similar to how an anteater 
uses its tongue to catch ants.
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Grade 5 Science and Technology/Engineering
SeSSion 2

DIRECTIONS
This session contains thirteen multiple-choice questions. Mark your answers to these questions in the 
spaces provided in your Student Answer Booklet. 

 ●9 Clouds and precipitation moved across 
western Massachusetts one evening. The 
temperature changed from 41°F to 28°F.

 Which of the following changes in 
precipitation most likely occurred on 
this evening?

A.  sleet changing to hail

B.  snow changing to rain

C.  rain changing to sleet

D.  snow changing to hail

 ●10 Four reptiles are shown below.

TurtleAlligator

SnakeLizard

 Which of the following questions about 
an animal’s physical characteristics is 
best to use when deciding whether an 
animal is a reptile?

A. How big is it?

B. Does it have scales?

C. Does it have a shell?

D. How many legs does it have?
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 ●11 What form of energy makes a compass 
needle point north?

A. electrical

B. heat

C. light

D. magnetic

 ●12 Jupiter is the largest planet in the solar 
system. It rotates on its axis once about 
every 10 hours.

 What time period on Earth would be  
10 hours long if Earth rotated on its 
axis once every 10 hours?

A. a day

B. a week

C. a month

D. a year

 ●13 Which of the following is the main 
role of flowers found on most flowering 
plants?

A. to take in air

B. to produce seeds

C. to absorb nutrients

D. to protect the stem

 ●14 Which of the following describes water 
changing from liquid to solid?

A. ice forming on a lake

B. dew forming on grass

C. snow melting into a puddle

D. water evaporating from a pond

 ●15 Which of the following is a mineral?

A. diamond

B. plastic

C. steel

D. wood
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 ●16 The pictures below show how an island changed over time.

Water

 Which of the following processes most likely caused the island to change?

A. earthquakes over many days

B. hurricanes over several months

C. rain and flooding over several years

D. weathering and erosion over millions of years
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 ●17 Three bar magnets are placed inside 
a plastic tube. Which of the following 
pictures best shows how the three bar 
magnets will move after being placed 
inside the tube?

A. 
N S N S S N

B. 
N S N S S N

C. 
N S N S S N

D. 
N S N S S N

 ●18 The picture below shows a wind-up toy 
train. The key on the side of the train is 
turned to wind up the toy.

Key

 The key used to wind up the train is an 
example of which simple machine?

A. pulley

B. wedge

C. inclined plane

D. wheel and axle
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 ●19 At the beginning of a science class, the 
teacher opened a small sealed jar and 
placed it on a table. The contents of the 
jar spread throughout the room during 
class.

 Which of the following did the jar  
most likely contain?

A. cloth fibers

B. oxygen gas

C. saltwater

D. snowflakes

 ●20 The picture below shows a simple 
musical instrument a student made in 
science class.

 After playing the instrument, the student 
wanted it to have a higher pitch. Which 
of the following changes will give the 
instrument a higher pitch?

A. lengthening the string

B. plucking the string harder

C. tightening the string

D. using a thicker string



Science and Technology/Engineering Session 2

277

 ●21 Which of the following diagrams best 
represents how light travels from a 
flashlight to a piece of paper that is  
40 cm away?

A. 

B. 

C. 

D. 

Flashlight

Piece of paper

Flashlight

Piece of paper

Flashlight

Piece of paper

Flashlight

Piece of paper
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Grade 5 Science and Technology/Engineering  
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct	Answer	

(MC)*

1 267 Earth and Space Science 9 D

2 267 Life Science 9 A

3 268 Physical Sciences 10 B

4 268 Earth and Space Science 4 D

5 269 Life Science 6 D

6 269 Earth and Space Science 13 C

7 270 Life Science 10

8 271 Technology/Engineering 2.4

9 272 Earth and Space Science 7 C

10 272 Life Science 1 B

11 273 Physical Sciences 4 D

12 273 Earth and Space Science 14 A

13 273 Life Science 2 B

14 273 Earth and Space Science 10 A

15 273 Earth and Space Science 1 A

16 274 Earth and Space Science 12 D

17 275 Physical Sciences 9 C

18 275 Technology/Engineering 1.3 D

19 276 Physical Sciences 2 B

20 276 Physical Sciences 11 C

21 277 Physical Sciences 12 B

*		Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 5 Science and Technology/Engineering  
Spring	2015	Unreleased	Common	Items: 

Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

22 Physical Sciences 8

23 Life Science 5

24 Life Science 11

25 Life Science 3

26 Life Science 5

27 Life Science 8

28 Physical Sciences 5

29 Earth and Space Science 11

30 Physical Sciences 7

31 Earth and Space Science 6

32 Technology/Engineering 1.2

33 Life Science 4

34 Technology/Engineering 2.1

35 Physical Sciences 6

36 Earth and Space Science 15

37 Life Science 9

38 Life Science 7

39 Technology/Engineering 2.2

40 Earth and Space Science 3

41 Physical Sciences 1

42 Earth and Space Science 2
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Grade 8 Science and  
Technology/Engineering Test

The spring 2015 grade 8 Science and Technology/Engineering test was based on learning standards in 
the four major content strands in the Massachusetts Science and Technology/Engineering Curriculum 
Framework (2006) listed below. Page numbers for the grades 6–8 learning standards appear in parentheses.

■	   Earth and Space Science (Framework, pages 32–33)

■	    Life Science (Biology) (Framework, pages 51–53)

■	    Physical Sciences (Chemistry and Physics) (Framework, pages 67– 68)

■	    Technology/Engineering (Framework, pages 87–89)

The Massachusetts Science and Technology/Engineering Curriculum Framework is available on the 
Department website at www.doe.mass.edu/frameworks/current.html.

Science and Technology/Engineering test results are reported under four MCAS reporting categories, 
which are identical to the four framework content strands listed above.

The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice questions are also displayed in the released item table.

Test Sessions

The grade 8 Science and Technology/Engineering test included two separate test sessions. Each session 
included multiple-choice and open-response questions. Approximately half of the common test items are 
shown on the following pages as they appeared in test booklets.

Reference Materials and Tools

During both Science and Technology/Engineering test sessions, the use of bilingual word-to-word 
dictionaries was allowed for current and former English language learner students only. No other 
reference tools or materials were allowed. 
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Grade 8 Science and Technology/Engineering
SeSSion 1

DIRECTIONS
This session contains seven multiple-choice questions. Mark your answers to these questions in the 
spaces provided in your Student Answer Booklet. 

ID:282058 1969.eps C Common

	●1 A student is measuring the length of the 
object shown in the picture below.

10 2 3 4 5 6

 Which of the following rulers should the 
student use to measure the length of the 
object more precisely?

A. a ruler that is longer

B. a ruler that is also marked in inches

C. a ruler that is marked in millimeters

D. a ruler that has zero exactly at the end

ID:282030 2098.eps D Common

	●2 A species of bird migrates from South 
America across the Atlantic Ocean to 
its summer breeding ground in northern 
Canada. The birds stop on the east coast 
of the United States to eat the eggs of 
horseshoe crabs. The migration route of 
these birds is shown on the map below.

North
America

South
America

N

 Which of the following changes would 
most threaten this species of bird with 
extinction?

A. less rainfall in South America

B. longer summers in North America

C. increased sizes of horseshoe  
crab eggs

D. decreased populations of  
horseshoe crabs
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ID:246345 1048.eps C Common

	●3 A natural process is represented in the box below.

sunlight + carbon dioxide + water sugar + oxygen

 Which of the following processes is represented in the box?

A. decomposition

B. metamorphosis

C. photosynthesis

D. respiration
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ID:304517 A Common

	●4 The freezing point of nitrous oxide 
is 291°C. Which of the following 
statements best describes the effect on 
the particles in liquid nitrous oxide as 
its temperature is lowered to 291°C?

A. The speed of the particles  
decreases.

B. The particles begin to move in  
a straight line.

C. The particles begin to move with  
a greater force.

D. The motion of the particles becomes 
more random.

ID:304529 109914_Bacterium_Unicellu B Common

	●5 An illustration of a bacterium is shown 
below.

 Based on the illustration, which of the 
following can be concluded about the 
bacterium?

A. It is unable to move.

B. It is made up of one cell.

C. It is the same as a vacuole.

D. It is missing genetic material.

ID:281947 B Common

	●6 Which of the following statements best 
describes the role of gravity in the 
formation of stars?

A. Gravity converts solid matter  
into gases and light energy.

B. Gravity causes gases and dust 
particles to condense into spheres.

C. Gravity cools gases and liquids  
until they become one solid mass.

D. Gravity pushes rocks and dust 
particles outward from a dense center.

ID:288310 B Common

	●7 A student heats two pans of water on a 
stove using the highest setting. One pan 
contains 1 L of water and the other pan 
contains 3 L of water. The student heats 
each pan until the water boils.

 Which of the following statements best 
describes what happens to the water in 
the pans?

A. The water in both pans boils at the 
same time.

B. The water in both pans boils at the 
same temperature.

C. The 3 L of water gets hotter than 
the 1 L of water before boiling.

D. The 3 L of water absorbs heat more 
quickly than the 1 L of water.
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DIRECTIONS
This session contains thirteen multiple-choice questions and two open-response questions.  
Mark your answers to these questions in the spaces provided in your Student Answer Booklet. 

ID:291688 B Common

	●8 Warm air masses that rise over Earth’s 
equator move north or south. This 
movement is primarily the result of 
which of the following processes?

A. conduction

B. convection

C. insulation

D. radiation

ID:288350 C Common

	●9 A company is designing a new laptop 
computer. The computer must not 
exceed a certain weight.

 Which of the following is the most 
likely reason to have a weight restriction 
for the computer?

A. to make it easier to test  
the prototype

B. to reduce the cost of making  
the computer

C. to make it easier to transport  
the computer

D. to reduce the cost of building  
the prototype

Grade 8 Science and Technology/Engineering
SeSSion 2



Science and Technology/Engineering Session 2

286

ID:282037 1957.eps B Common

	●10 The diagram below represents a cycle in 
an ecosystem.

DecomposersProducers

Consumers

 Which of the following do the arrows 
most likely represent?

A. heat

B. nutrients

C. sunlight

D. water

ID:291858 A Common

	●11 Which of the following best describes 
the mass of a solid block of ice?

A. the amount of matter in 
the block

B. the amount of space the block 
takes up

C. the force of gravity acting on the 
block

D. the distance between the molecules 
in the block

ID:288352 C Common

	●12 Which of the following statements best 
describes how the use of interchangeable 
parts has affected car manufacturing?

A. The number of cars produced  
has decreased.

B. The need for custom manufacturing 
has increased.

C. The efficiency of manufacturing 
plants has increased.

D. The number of countries producing 
cars has decreased.
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ID:289595 A Common

	●13 Euglena is a single-celled photosynthetic 
organism. Clover is a multicellular green 
plant.

 Which of the following activities is 
carried out by both euglena and clover? 

A. using light energy to produce sugar 

B. producing sex cells for reproduction 

C. moving nutrients to specialized 
tissues 

D. transmitting impulses along nerve 
pathways

ID:299420 D Common

	●14 A species of moth in England has  
both a light-colored form and a  
dark-colored form. 

 In the mid-1800s, the percentage of 
dark-colored moths increased in areas 
where black soot from factories covered 
the trees. The soot in these areas has 
decreased in more recent times as a 
result of pollution laws. 

 Which of the following statements 
describes what has most likely happened 
to the moth populations in these areas?

A. The moth populations went  
extinct.

B. The moth populations migrated 
south.

C. The percentage of light-colored 
moths in the populations decreased.

D. The percentage of dark-colored 
moths in the populations decreased.
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ID:265243 1541.eps A Common

	●15 The pictures below show the estimated locations of landmasses on Earth 225 million years ago 
and their present day locations.

225 Million Years Ago Present Day

 Which of the following processes caused the breakup and relocation of the landmasses over time?

A. tectonic plate motion

B. strong ocean currents

C. erosion and sedimentation

D. volcanic eruptions and weathering
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ID:288329 D Common

	●16 A scientist is comparing two body cells 
of a multicellular organism. Which of 
the following is most likely identical?

A. shape of cell walls

B. number of mitochondria

C. shape of cell membranes

D. number of chromosomes

ID:299486 C Common

	●17 A hearing aid is a small device that 
contains an amplifier, a battery, a 
microphone, and a speaker. Which part 
of a hearing aid functions to detect 
sounds in the user’s environment?

A. the amplifier

B. the battery

C. the microphone

D. the speaker

ID:282054 A Common

	●18 Which of the following combinations is 
a mixture rather than a compound?

A. oxygen and nitrogen in air

B. sodium and chlorine in salt

C. hydrogen and oxygen in water

D. nitrogen and hydrogen in ammonia
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ID:281975 2119.eps A Common

	●19 The X on the map below shows the 
location of a physical feature.

400400

300300

200200

100100

Contour interval = 20 m

N

 Which of the following is most likely 
marked by the X on the map?

A. a cliff

B. a plain

C. a river

D. a valley

ID:294245 C Common

	●20 The temperature in a classroom is 15°C 
(59°F). The teacher turns the thermostat 
to 20°C (68°F) and keeps the door 
closed. 

 Which of the following statements  
best describes the change that occurs  
as the temperature in the room increases  
to 20°C?

A. Cold air molecules collide to 
generate heat energy.

B. Cold energy in the room transforms 
into heat energy.

C. The room becomes warmer as heat 
energy is added to the room.

D. The room becomes warmer as cold 
energy is pushed out of the room.
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Questions 21 and 22 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	21	in	the	space	provided	in	your	Student	Answer	Booklet.

ID:265274 1480.eps Common

	●21 The picture below shows a concrete bridge over a mountain stream in a scenic park.

 The bridge is designed for people to use to walk from the rock cliff on one side of the stream 
to the rock cliff on the other side.

a. There are three major types of bridges. Identify the type of bridge shown in the picture.

b. Explain one reason why the type of bridge shown in the picture is appropriate for the site 
where it was built.

c. Engineers calculated the maximum load the bridge can hold. Identify two factors that 
contribute to the load the bridge can hold.
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Write	your	answer	to	question	22	in	the	space	provided	in	your	Student	Answer	Booklet.

ID:265290 1564.eps Common

	●22 Scientists can learn how the environment in an area has changed over time by studying the 
fossils found in that area. The diagram below shows some of the fossils found in undisturbed 
rock layers in an area.

Layer 1

Layer 2

Layer 3

Layer 4

top

bottom

a. Identify the oldest layer of rock found in this area.

b. Explain why the layer you identified in part (a) is the oldest found in this area.

c. Based on the fossils in each rock layer, describe how the environment in the area has 
changed over time. Include evidence from the diagram to support your answer.
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Grade 8 Science and Technology/Engineering  
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct	Answer	

(MC)*

1 282 Physical Sciences 3 C

2 282 Life Science 12 D

3 283 Life Science 16 C

4 284 Physical Sciences 15 A

5 284 Life Science 2 B

6 284 Earth and Space Science 8 B

7 284 Physical Sciences 9 B

8 285 Earth and Space Science 3 B

9 285 Technology/Engineering 2.5 C

10 286 Life Science 15 B

11 286 Physical Sciences 2 A

12 286 Technology/Engineering 4.2 C

13 287 Life Science 4 A

14 287 Life Science 10 D

15 288 Earth and Space Science 5 A

16 289 Life Science 8 D

17 289 Technology/Engineering 7.1 C

18 289 Physical Sciences 8 A

19 290 Earth and Space Science 1 A

20 290 Physical Sciences 14 C

21 291 Technology/Engineering 5.2

22 292 Earth and Space Science 7

*		Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 8 Science and Technology/Engineering  
Spring	2015	Unreleased	Common	Items: 

Reporting	Categories	and	Standards

Item	No. Reporting	Category Standard

23 Earth and Space Science 11

24 Physical Sciences 4

25 Physical Sciences 11

26 Life Science 9

27 Life Science 3

28 Earth and Space Science 6

29 Physical Sciences 5

30 Technology/Engineering 2.6

31 Earth and Space Science 2

32 Earth and Space Science 4

33 Physical Sciences 13

34 Life Science 13

35 Technology/Engineering 3.3

36 Life Science 18

37 Earth and Space Science 10

38 Technology/Engineering 2.1

39 Technology/Engineering 1.3

40 Earth and Space Science 9

41 Technology/Engineering 2.4

42 Technology/Engineering 6.1
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High School Biology Test
The spring 2015 high school Biology test was based on learning standards in the Biology content strand 
of the Massachusetts Science and Technology/Engineering Curriculum Framework (2006). These learning 
standards appear on pages 54 –58 of the Framework, which is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.

Biology test results are reported under the following five MCAS reporting categories:

■	 Biochemistry and Cell Biology

■	 Genetics

■	 Anatomy and Physiology

■	 Ecology

■	 Evolution and Biodiversity

The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.

Test Sessions

The high school Biology test included two separate test sessions, which were administered on consecutive 
days. Each session included multiple-choice and open-response questions.

Reference Materials and Tools

The high school Biology test was designed to be taken without the aid of a calculator. Students were 
allowed to have calculators with them during testing, but calculators were not needed to answer questions.

During both Biology test sessions, the use of bilingual word-to-word dictionaries was allowed for current 
and former English language learner students only. No other reference tools or materials were allowed.
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DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may  
work out solutions to multiple-choice questions in the test booklet.

	●1 The diagram below represents a small 
section of a DNA molecule.

A T T C G G G A T A T T
3' 5'

 Which section of DNA represents the 
complementary strand to the section of 
DNA above? 

A. A T T C G G G A T A T T

B. T T A T A G G G C T T A

C. T A A G C C C T A T A A

D. A A T A T C C C G A A T

	●2 Which of the following statements best 
describes how the nose contributes to 
the efficient functioning of the lungs?

A. The nose filters dust and pollen 
from inhaled air.

B. The nose dries air as it enters the 
respiratory system.

C. The nose removes excess carbon 
dioxide from inhaled air.

D. The nose detects the amount of 
oxygen in the respiratory system.

Biology
SeSSion 1
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	●3 For most nerve impulses to be 
transmitted from one neuron to another, 
which of the following must occur?

A. Smooth muscle must move the ends 
of the neurons.

B. Neurotransmitters must diffuse 
between the neurons.

C. Glucose molecules must be released 
from the neurons.

D. Capillaries must deliver carbon 
dioxide to the neurons.

	●4 In which of the following taxonomic 
levels are animals most closely related 
to one another?

A. class 

B. genus 

C. order 

D. phylum

	●5 Cactus plants, which grow in deserts, 
have a thick waxy coating that helps 
prevent water loss. The plants’ sharp 
spines provide protection from predators. 

 Which of the following statements best 
explains why cactus plants evolved to 
have these traits?

A. The genes of individual cactus plants 
mutated to develop these traits. 

B. Individual cactus plants developed 
these traits to fill an environmental 
niche. 

C. Cactus plants with these traits were 
better able than other cactus plants 
to interbreed with invasive species. 

D. Cactus plants with these traits were 
better able than other cactus plants 
to survive and pass these traits on to 
their offspring. 
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	●6 The diagram below shows a plant cell 
with two parts labeled.

Y

X

 Which of the following roles is 
performed by parts X and Y working 
together?

A. moving genetic material

B. converting light to chemical energy

C. providing structural support to  
the cell

D. synthesizing proteins for cellular 
functions

	●7 Which of the following is the best example 
of homeostasis in the human body?

A. The secretions from oil glands in 
the skin decrease as a person ages.

B. Opposite muscles are used to bend 
and extend a person’s arm at the 
elbow joint.

C. The villi of the small intestine 
increase the absorption of nutrients 
from the small intestine into the 
blood.

D. More growth hormone is released 
from the pituitary gland when the 
level of growth hormone in the 
blood falls too low.
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The following section focuses on the recolonization of an area after a volcanic eruption.

Read the information below and use it to answer the four multiple-choice questions and one  
open-response question that follow.

Kilauea is a Hawaiian volcano that erupted in 1959, destroying vegetation and animal life over an area of 
5 million square meters.

Before the eruption, many organisms lived on the volcano in a rain forest community. The rain forest was 
dominated by ohia trees and two species of tree ferns. Small trees, tall shrubs, and herbaceous plants (plants 
lacking woody tissues) were also present.

After the eruption, scientists closely monitored the area to track the recolonization of the devastated habitat. 
Scientists did not find any organisms living in this area for the first six months following the eruption. The 
table below shows the changes in one localized area that was covered by a massive amount of lava rock 
with many cracks and crevices. Despite the colonization of the area by several different types of organisms 
by year 9, the overall cover of the habitat was so low that the surface still looked barren.

Type of 
Organism

Percent of 
Community* 

6 Months 
after 

Eruption

Percent of 
Community* 

1 Year  
after 

Eruption

Percent of 
Community* 

3 Years  
after 

Eruption

Percent of 
Community* 

7 Years  
after 

Eruption

Percent of 
Community* 

9 Years  
after 

Eruption

algae 0 25 40 22 17

mosses 0 50 30 17 17

ferns 0 25 20 17 17

lichens 0  0 10  9  6

seed plants 0  0  0 35 43

*Percent by number of species
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Mark your answers to multiple-choice questions 8 through 11 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.

	●8 Pioneer species are the first species 
to take hold in a barren area after a 
disaster has occurred. Based on the  
data, most of the pioneer species in this 
area were which of the following types 
of organisms?

A. algae

B. mosses

C. ferns

D. seed plants

	●9 The recolonization of this area by 
algae, mosses, ferns, and seed plants 
reestablished which trophic level in the 
devastated ecosystem?

A. decomposer

B. primary consumer

C. producer

D. secondary consumer

	●10 Most organisms were unable to live in 
the area for the first six months after 
the eruption. Which of the following 
changes most likely needed to occur  
in the area so that organisms could 
return there?

A. increase in oxygen

B. increase in sunlight  

C. increase in temperature

D. increase in soil nutrients

	●11 All the recolonizing species use  
which of the following processes to 
acquire food?

A. cellular respiration

B. decomposition

C. photosynthesis 

D. predation
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Question 12 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	12	in	the	space	provided	in	your	Student	Answer	Booklet.

	●12 The distribution of the recolonizing organisms on Kilauea changed over time.

a. In your Student Answer Booklet, graph the distribution of the types of organisms present 
for year 1 and year 9 after the eruption. Include the scale and the labels for the axes on 
your graph. Clearly label year 1 and year 9, or make a key for your graph.

b. Explain how immigration and competition changed the community structure from year 1  
to year 9.

 The community continued to change after year 9 of this study.

c. Describe the expected distribution of the five original types of organisms on Kilauea in 
another 20 years. Explain your reasoning.
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Mark your answers to multiple-choice questions 13 through 22 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.

	●13 Which of the following represents a path 
that a nerve impulse could travel in the 
nervous system?

A. brain → motor neuron →  
spinal cord  

B. brain → sensory neuron →  
motor neuron 

C. sensory neuron → spinal cord → 
brain

D. motor neuron → spinal cord → 
sensory neuron 

	●14 In squash plants, the allele for yellow 
fruit (Y) is dominant to the allele for 
green fruit (y). A plant with genotype 
YY is crossed with a plant with 
genotype Yy.

 What are the expected genotype 
percentages in the offspring of this 
cross?

A. 100% heterozygous and  
0% homozygous

B. 50% homozygous dominant and  
50% heterozygous

C. 50% homozygous dominant and  
50% homozygous recessive

D. 25% homozygous dominant,  
50% heterozygous, and  
25% homozygous recessive
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	●15 The diagram below shows the basic 
structure of a cell’s plasma membrane.

Phospholipid
bilayer

 What is the primary function of lipid 
molecules in the plasma membrane?

A. to provide an energy source for most 
cell activities

B. to provide a substrate for enzyme 
activity in the cell

C. to provide a place to collect and 
store waste products within the cell

D. to provide a barrier to the movement 
of substances in and out of the cell

	●16 The table below gives information about 
the feather color phenotypes of parents 
and offspring for several different 
crosses of turkeys. Each parent turkey 
is true-breeding (homozygous) for its 
feather color.

Parent Cross Offspring Phenotype

bronze 3 red 100% bronze

black 3 bronze 100% black

black 3 red 100% black

 Based on the results of the crosses, 
which of the following statements best 
describes how alleles for feather color 
interact?

A. The red allele is dominant to the 
black allele and the bronze allele.

B. The bronze allele is recessive to the 
black allele and the red allele.

C. The black allele is dominant to the 
bronze allele and recessive to the  
red allele.

D. The bronze allele is dominant to  
the red allele and recessive to the 
black allele.
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	●17 Cladograms are diagrams that represent evolutionary relationships among organisms. These 
relationships are determined by comparing certain characteristics. The table below indicates the 
presence (+) or absence (–) of some characteristics in four organisms.

Jaws Hair Limbs Placenta

cat 1 1 1 1

worm 2 2 2 2

lizard 1 2 1 2

fish 1 2 2 2

 Based on the table, which cladogram shows the most likely evolutionary relationships among 
the four organisms?

A. 

Worm

Cat

Fish
Lizard

B. 

Worm

Cat

Lizard
Fish

C. 

Worm

Fish

Cat

Lizard

D. 

Fish

Lizard

Cat

Worm
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	●18 Aneides flavipunctatus belongs to 
kingdom Animalia. Which of the 
following can most likely be concluded 
about A. flavipunctatus ?

A. It is unicellular.

B. It is prokaryotic.

C. It reproduces using binary fission.

D. It obtains food from its environment.

	●19 Suppose a trait is controlled by a gene 
that has one dominant allele (G) and 
one recessive allele (g). Which of the 
following crosses would be expected to 
produce the greatest variety of genotypes 
among the offspring?

A. GG 3 GG

B. GG 3 gg

C. Gg 3 Gg

D. Gg 3 gg

	●20 The illustration below shows one 
chromosome pair in a zygote. The 
zygote was produced by sexual 
reproduction.

 Assuming normal meiosis and fertilization 
occurred, which illustration shows the egg 
and sperm that produced this zygote?

A. 

B. 

C. 

D. 
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	●21 Plants and animals play major roles in 
cycling materials in ecosystems. The 
diagram below represents one particular 
cycle. Letters W and Y represent 
different processes. Letters X and Z 
represent different gasses.

XX

Z

W

Y

 Which of the following statements 
correctly identifies part of this cycle?

A. Letter W represents cellular 
respiration.

B. Letter X represents oxygen gas.

C. Letter Y represents transpiration.

D. Letter Z represents nitrogen gas.

	●22 Two types of stickleback fish are found 
in a lake in British Columbia. One 
kind of stickleback is large, lives on 
the bottom of the lake, and eats other 
fish. The second kind of stickleback is 
small, lives in the open water, and eats 
plankton. 

 Based on this information, which of the 
following statements most likely describes 
the two kinds of stickleback fish?

A. They are two populations of the 
same species that will compete  
until one population is extinct.

B. They are two populations of the 
same species that will attract the 
same types of predators to the lake.

C. They are two different species that 
will evolve into one medium-sized 
species over time.

D. They are two different species that 
will remain reproductively isolated  
in different parts of the lake.
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Question 23 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	23	in	the space provided in your Student Answer Booklet.

	●23 The diagrams below show an amoeba and a bacterium.

DNA

Bacterium

Nucleus

Amoeba

(Not to scale)

a. Which of the pictured organisms is a eukaryote? Explain your answer using evidence from 
the diagrams.

b. Describe two similarities between the cells of prokaryotes and eukaryotes. 

c. Describe one difference between the cells of prokaryotes and eukaryotes. You may not use 
the evidence you described in part (a).
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DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.

	●24 The chemical pyrethrin was once 
commonly used to kill insect pests 
called bedbugs. In 2010, however, it was 
observed that many bedbug populations 
were not affected by pyrethrin. 

 Which of the following is the most likely 
reason pyrethrin is no longer effective 
against some bedbugs?

A. an increase in the range of locations 
where bedbugs live

B. an increase in pesticide resistance  
in other insects living near bedbugs

C. an increase in the number of bedbugs 
with gene mutations coding for 
pyrethrin resistance

D. an increase in the number of bedbugs 
with specialized cell receptors for 
pyrethrin molecules

	●25 The diagram below represents the 
expression of the genetic code in 
organisms. Three parts of the diagram 
are labeled X, Y, and Z.

Y

X

Z

Phe Gly Arg Phe

A A A C C G

G

C A A A A

U U U G G C C

G

U U U U

 What do X, Y, and Z represent in the 
diagram?

A. X is replication, Y is a gene,  
and Z is mutation.

B. X is crossing over, Y is DNA,  
and Z is mitosis.

C. X is transcription, Y is mRNA,  
and Z is translation.

D. X is meiosis, Y is a chromosome, 
and Z is transport.
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	●26 Lions and tigers do not usually interact 
in the wild, but in captivity a lion and 
a tiger may mate with each other and 
produce offspring. These offspring 
do not generally live long and cannot 
typically reproduce.

 Which of the following conclusions 
about lions and tigers is best supported 
by this information?

A. Lions and tigers are two distinct 
species.

B. Lions and tigers evolved at different 
times.

C. Lions and tigers are products of 
artificial selection.

D. Lions and tigers are adapted to 
different environments.

	●27 A single gene with two alleles helps 
determine whether some mice are 
resistant or susceptible to arthritis.  
The allele for having resistance to 
arthritis (a) is recessive to the allele  
for being susceptible to arthritis (A).

 Two heterozygous (Aa) mice are 
crossed. Which of the following results 
would provide evidence that the parent 
alleles segregated during reproduction?

A. All of the offspring are susceptible 
to arthritis.

B. All of the offspring have a 
heterozygous genotype.

C. Some of the offspring susceptible 
to arthritis have a heterozygous 
genotype.  

D. Some of the offspring are resistant 
and some of the offspring are 
susceptible to arthritis.
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	●28 Which of the following is an example of 
active transport?

A. chromosomes migrating during  
cell division

B. water diffusing throughout the 
cytoplasm of a cell

C. cilia moving rapidly to propel 
a single-celled organism through 
water

D. proteins moving ions from low to 
high concentration across a cell 
membrane

	●29 The hands of three primates are shown 
below.

Tarsier Orangutan Gorilla

 In addition to having similar external 
appearances, the primates’ hands have 
similar bone structures. Which of the 
following conclusions is best supported 
by the similarity of these primates’ 
hands?

A. Tarsiers, orangutans, and gorillas eat 
the same types of foods.

B. Tarsiers, orangutans, and gorillas are 
descended from a common ancestor.

C. Tarsiers, orangutans, and gorillas 
were the first mammals to evolve 
from reptiles.

D. Tarsiers, orangutans, and gorillas are 
classified as different subspecies of 
the same species.
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	●30 Which of the following is the  
best example of immigration in  
a population?

A. Individuals in an algae population 
survive, grow, and reproduce during 
the warm summer months.

B. Females in a brown bear population 
give birth to their cubs in winter and 
come out of their dens in spring.

C. A large butterfly population lives in 
one area of southwestern England 
because the plant it feeds upon is 
located there.

D. A ring-necked pheasant population in 
Washington increases in size due to 
the arrival of more pheasants from 
another state.

	●31 When red-flowered snapdragon plants 
are crossed with white-flowered 
snapdragon plants, all the offspring have 
pink flowers. Based on these results, 
which of the following inheritance 
patterns determines flower color in 
snapdragons?

A. incomplete dominance

B. multiple allele

C. polygenic

D. sex-linked
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Question 32 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	32	in	the	space	provided	in	your	Student	Answer	Booklet.

	●32 An apple contains sugar and starch, which are used by the body when they are digested.

 Parts of the digestive system include the following:

•	 esophagus

•	 large intestine

•	 mouth

•	 rectum

•	 small intestine

•	 stomach

a. List the parts of the digestive system in the order in which the apple passes through them.

b. Identify one part of the digestive system listed above where mechanical digestion takes 
place. Explain how the apple is mechanically digested.

c. Identify one part of the digestive system listed above where chemical digestion takes place. 
Explain how the apple is chemically digested.

d. Identify the final product of starch digestion and describe how it is delivered to body cells.
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Mark your answers to multiple-choice questions 33 through 43 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.

	●33 Which of the following expressions can be used to calculate the change in the size  
of a population?

A. (births 2 deaths) 1 (immigrants 2 emigrants)

B. (births 1 deaths) 1 (immigrants 2 emigrants)

C. (births 2 deaths) 1 (immigrants 1 emigrants)

D. (births 1 deaths) 1 (immigrants 1 emigrants)
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	●34 A partial food web is shown below.

Hawk

Rabbit Sparrow Toad

Grasshopper

Plants

 Which of the following terms best 
describes the relationship between the 
sparrow and the toad?

A. commensalism

B. competition

C. mutualism

D. predation

	●35 A flu virus can remain infectious on 
surfaces such as desks and doorknobs 
for long periods of time. How does 
the ability of the flu virus to remain 
infectious on surfaces lead to high rates 
of flu illness?

A. The virus has time to grow  
to a very large size. 

B. The virus can go through many 
reproductive cycles.

C. The virus has many chances  
to enter a host in which it will 
reproduce.

D. The virus can exchange genetic 
material with other disease-causing 
agents.
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	●36 The diagram below represents several 
undisturbed rock layers and the fossils 
they contain.

 According to this fossil record, which  
of the following organisms became 
extinct first?

A. 

B. 

C. 

D. 

	●37 Carbohydrates, lipids, proteins, and 
nucleic acids are organic molecules 
essential for life. Which of the following 
elements makes the large structures of 
these organic molecules possible?

A. calcium

B. carbon

C. oxygen

D. zinc

	●38 The diagram below shows a process that 
occurred in the nucleus of a cell.

A

G

T

T

A

G

T

C

A

A

T

C

GC

A

G

T

T

A

G

T

C

C

A

T

C

GC

A

G

T

T

A

G

T

C

A

A

T

C

GC

 Which of the following statements 
describes what happened in this process? 

A. DNA was translated.

B. DNA was converted to RNA.

C. A mutation occurred as DNA was 
replicated.

D. Pieces of DNA from different 
chromosomes were joined.
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	●39 The loss of the producers in an 
ecosystem would most likely result in 
which of the following changes?

A. a decrease in the primary consumers 
and the secondary consumers

B. an increase in the primary consumers 
and the secondary consumers

C. an increase in the primary consumers 
and a decrease in the secondary 
consumers

D. a decrease in the primary consumers 
and an increase in the secondary 
consumers

	●40 A certain disease in humans is caused 
by swelling in the kidneys. The swelling 
affects the ability of the kidneys to 
function properly. 

 Which of the following most likely 
occurs in the body as a result of this 
disease?

A. Nervous system functioning 
increases.

B. Nitrogenous waste builds up in  
the blood.

C. Other body organs do the work of 
the kidneys.

D. Hormones are transported by the 
muscular system.

	●41 The diagram below shows a plant cell at 
a particular stage in the cell cycle.

Cell plate

 This stage occurs immediately after 
which cellular process?

A. crossing over

B. DNA replication

C. fertilization

D. mitosis
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	●42 If a person is constantly feeling 
weak and has low energy levels, a 
doctor may test the blood for lactate. 
High lactate levels may indicate that 
the person’s body is breaking down 
glucose by fermentation instead of by 
aerobic respiration. The diagram below 
represents the process of fermentation.

Glucose

2 Pyruvate

2 Lactate

2 ATP

 Based on the diagram, which of the 
following statements best explains 
why an increase in fermentation and a 
decrease in aerobic respiration might 
cause a person to feel weak and have 
low energy levels?

A. Less ATP is being produced.

B. Less pyruvate is being produced.

C. The amount of lactate available as a 
product is limited.

D. The amount of glucose available as a 
reactant is limited.

	●43 Scientists compare a specific type of 
enzyme from two species. One species 
is a bacterium that lives in hot springs. 
The other species is a shrimp that lives 
in cold ocean water. The scientists 
observe the activity of the enzyme 
from each species over a range of 
temperatures from 0°C to 100°C.

 Which of the following statements 
describes what the scientists most likely 
observe?

A. The bacterial enzyme works faster 
than the shrimp enzyme at all 
temperatures.

B. The bacterial enzyme has a different 
optimal temperature than the shrimp 
enzyme.

C. The bacterial enzyme denatures 
faster than the shrimp enzyme at 
room temperature.

D. The bacterial enzyme catalyzes more 
reactions than the shrimp enzyme at 
any temperature.
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Questions 44 and 45 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	44	in	the space provided in your Student Answer Booklet.

	●44 In a particular plant species, the position of the flowers on the stem is controlled by a gene 
with two alleles. The allele coding for flowers growing in the middle of the stem (G) is 
dominant to the allele for flowers growing only at the end of the stem (g).

a. Using the allele symbols, identify the genotype of a plant that is heterozygous for this trait.

b. Draw a Punnett square to show the cross of two heterozygous plants.

c. Using the cross in part (b), explain how heterozygous crosses demonstrate that alleles 
segregate. Be sure to describe the law of segregation in your answer.

d. Identify the process that accomplishes segregation of alleles into sex cells.
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Write	your	answer	to	question	45	in	the	space	provided	in	your	Student	Answer	Booklet.

	●45 Marine iguanas, Amblyrhynchus cristatus, live on the Galápagos Islands. Scientists think these 
marine iguanas evolved from iguanas that dispersed to the islands from the South American 
mainland, about 900 km away.

a. Explain why geographic isolation on the Galápagos Islands favored the evolution of a new 
iguana species.

 Marine iguanas are herbivores. They dive into the cold ocean to find algae to eat. When the 
iguanas are not feeding, they rest on the lava rocks near the island shores to warm their  
bodies. Compared to land iguanas, marine iguanas have darker body coloring, flatter tails,  
shorter snouts, and longer, curved claws.

b. Choose one of the adaptive body features of marine iguanas listed above and describe how 
this feature is beneficial to marine iguanas in their environment.

c. According to natural selection, describe how marine iguanas would have evolved the feature 
you identified in part (b).
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High	School	Biology 
Spring	2015	Released	Items: 

Reporting Categories, Standards, and Correct Answers*

Item	No. Page	No. Reporting Category Standard
Correct Answer 

(MC)*

1 297 Genetics 3.1 C

2 297 Anatomy and Physiology 4.3 A

3 298 Anatomy and Physiology 4.7 B

4 298 Evolution and Biodiversity 5.2 B

5 298 Evolution and Biodiversity 5.3 D

6 299 Biochemistry and Cell Biology 2.1 C

7 299 Anatomy and Physiology 4.8 D

8 301 Ecology 6.2 B

9 301 Ecology 6.3 C

10 301 Ecology 6.2 D

11 301 Biochemistry and Cell Biology 2.4 C

12 302 Ecology 6.2

13 303 Anatomy and Physiology 4.4 C

14 303 Genetics 3.6 B

15 304 Biochemistry and Cell Biology 1.2 D

16 304 Genetics 3.4 D

17 305 Evolution and Biodiversity 5.1 A

18 306 Biochemistry and Cell Biology 2.3 D

19 306 Genetics 3.6 C

20 306 Biochemistry and Cell Biology 2.7 C

21 307 Ecology 6.4 B

22 307 Evolution and Biodiversity 5.2 D

23 308 Biochemistry and Cell Biology 2.2

24 309 Evolution and Biodiversity 5.3 C

25 309 Genetics 3.2 C

26 310 Evolution and Biodiversity 5.2 A

27 310 Genetics 3.5 D

28 311 Biochemistry and Cell Biology 2.1 D

29 311 Evolution and Biodiversity 5.1 B

30 312 Ecology 6.1 D

31 312 Genetics 3.4 A

32 313 Anatomy and Physiology 4.1

33 314 Ecology 6.1 A

34 315 Ecology 6.3 B

35 315 Biochemistry and Cell Biology 2.8 C

36 316 Evolution and Biodiversity 5.1 D

37 316 Biochemistry and Cell Biology 1.1 B

38 316 Genetics 3.3 C

39 317 Ecology 6.3 A
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Item	No. Page	No. Anatomy and Physiology Standard
Correct Answer 

(MC)*

40 317 Anatomy and Physiology 4.2 B

41 317 Biochemistry and Cell Biology 2.6 D

42 318 Biochemistry and Cell Biology 2.5 A

43 318 Biochemistry and Cell Biology 1.3 B

44 319 Genetics 3.5

45 320 Evolution and Biodiversity 5.3

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-
response items, which are indicated by the shaded cells, will be posted to the Department’s website later this 
year.
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High School Chemistry Test
The spring 2015 high school Chemistry test was based on learning standards in the Chemistry content 
strand of the Massachusetts Science and Technology/Engineering Curriculum Framework (2006). These 
learning standards appear on pages 69–73 of the Framework, which is available on the Department 
website at www.doe.mass.edu/frameworks/current.html.

Chemistry test results are reported under the following four MCAS reporting categories:

■  Atomic Structure and Periodicity

■  Bonding and Reactions

■  Properties of Matter and Thermochemistry

■  Solutions, Equilibrium, and Acid-Base Theory

The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. In order to support future test development, items from the spring 2015 
Chemistry test are not included in this publication. The omission of these items will have no impact on 
the reporting of results.

Test Sessions

The high school Chemistry test included two separate test sessions, which were administered on 
consecutive days. Each session included multiple-choice and open-response questions.

Reference Materials and Tools

Each student taking the high school Chemistry test was provided with a Chemistry Formula and Constants 
Sheet/Periodic Table of the Elements. Copies of both sides of this formula sheet appear on the following 
pages.

Each student also had sole access to a calculator with at least four functions and a square-root key.

During both Chemistry test sessions, the use of bilingual word-to-word dictionaries was allowed for current 
and former English language learner students only. No other reference tools or materials were allowed.
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Common Polyatomic Ions

Ion Ionic Formula

Ammonium NH4

Carbonate CO3
2-

Hydroxide OH-

Nitrate NO3
-

Phosphate PO4
3-

Sulfate SO4
2-

Combined Gas Law: 
P V

T

P V

T
1 1

1

2 2

2

Ideal Gas Law: PV nRT

Dilution Formula: M1V1  M2V2

Molar Volume of Ideal Gas at STP: 22.4 L/mol

Ideal Gas Constant: R  0.0821 L • atm/mol • K  8.31 L • kPa/mol • K

STP: 1 atm (101.3 kPa), 273 K (0°C)

Absolute Temperature Conversion: K  °C  273

Defi nition of pH: pH  log [H3O ]  log [H ]

Avogadro’s Number: 6.02  1023 particles/mol

Nuclear Symbols

Name Symbol

Alpha particle  or 2
4 He

Beta particle  or −1
0e

Gamma ray

Neutron 0
1n

Massachusetts Comprehensive Assessment System
Chemistry Formula and Constants Sheet
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High School Chemistry 
Spring 2015 Items: 

Reporting Categories and Standards

Item No. Reporting Category Standard

1 Bonding and Reactions 5.1

2 Solutions, Equilibrium, and Acid-Base Theory 7.1

3 Bonding and Reactions 4.3

4 Properties of Matter and Thermochemistry 6.4

5 Bonding and Reactions 5.2

6 Properties of Matter and Thermochemistry 6.3

7 Solutions, Equilibrium, and Acid-Base Theory 7.5

8 Atomic Structure and Periodicity 2.2

9 Bonding and Reactions 8.4

10 Properties of Matter and Thermochemistry 1.1

11 Bonding and Reactions 4.2

12 Bonding and Reactions 5.6

13 Atomic Structure and Periodicity 2.1

14 Properties of Matter and Thermochemistry 1.2

15 Solutions, Equilibrium, and Acid-Base Theory 8.2

16 Properties of Matter and Thermochemistry 1.3

17 Atomic Structure and Periodicity 2.6

18 Solutions, Equilibrium, and Acid-Base Theory 7.2

19 Bonding and Reactions 4.5

20 Atomic Structure and Periodicity 2.5

21 Properties of Matter and Thermochemistry 6.5

22 Properties of Matter and Thermochemistry 6.1

23 Bonding and Reactions 5.5

24 Solutions, Equilibrium, and Acid-Base Theory 8.3

25 Properties of Matter and Thermochemistry 1.3

26 Bonding and Reactions 4.6

27 Bonding and Reactions 5.4

28 Bonding and Reactions 4.1

29 Solutions, Equilibrium, and Acid-Base Theory 7.3

30 Atomic Structure and Periodicity 3.4

31 Properties of Matter and Thermochemistry 6.2

32 Atomic Structure and Periodicity 2.3

33 Atomic Structure and Periodicity 2.1

34 Atomic Structure and Periodicity 3.2

35 Atomic Structure and Periodicity 2.7

36 Bonding and Reactions 5.3

37 Properties of Matter and Thermochemistry 1.2

38 Solutions, Equilibrium, and Acid-Base Theory 8.1

39 Solutions, Equilibrium, and Acid-Base Theory 7.4

40 Atomic Structure and Periodicity 3.3
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Item No. Reporting Category Standard

41 Atomic Structure and Periodicity 3.1

42 Atomic Structure and Periodicity 2.4

43 Properties of Matter and Thermochemistry 6.1

44 Properties of Matter and Thermochemistry 6.3

45 Solutions, Equilibrium, and Acid-Base Theory 7.6
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High School Introductory Physics Test
The spring 2015 high school Introductory Physics test was based on learning standards in the 
Introductory Physics content strand of the Massachusetts Science and Technology/Engineering 
Curriculum Framework (2006). These learning standards appear on pages 74–77 of the Framework,  
which is available on the Department website at www.doe.mass.edu/frameworks/current.html. 

Introductory Physics test results are reported under the following four MCAS reporting categories:

■ Motion and Forces

■ Heat and Heat Transfer

■ Waves and Radiation

■ Electromagnetism

The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.

Test Sessions

The high school Introductory Physics test included two separate test sessions, which were administered on 
consecutive days. Each session included multiple-choice and open-response questions.

Reference Materials and Tools

Each student taking the high school Introductory Physics test was provided with an Introductory Physics 
Formula Sheet. A copy of this formula sheet follows the final question in this chapter.

Each student also had sole access to a calculator with at least four functions and a square-root key.

During both Introductory Physics test sessions, the use of bilingual word-to-word dictionaries was 
allowed for current and former English language learner students only. No other reference tools or 
materials were allowed.
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DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.

 ●1 The graph below represents how a car’s 
position changes over time.

Time

Time
1

Time
2

Motion of Car

P
os

it
io

n

 Which of the following statements best 
describes the motion of the car between 
time 1 and time 2?

A. The car is stopped.

B. The car’s velocity is decreasing.

C. The car’s displacement stays the 
same.

D. The car is traveling at a constant 
speed.

 ●2 Object X is at rest on a horizontal sheet 
of ice. Object Y slides across the ice 
with an initial velocity of 10 m/s and 
collides with object X. Object Y stops 
and object X begins to move. Both 
objects have the same mass. Assume 
friction is negligible.

 Which of the following conclusions can 
be drawn from this information?

A. Object X moves away at 10 m/s, and 
momentum is conserved.

B. Object X moves away at 10 m/s, and 
momentum is not conserved.

C. Object X moves away at a velocity 
that is less than 10 m/s, and 
momentum is conserved.

D. Object X moves away at a velocity 
that is less than 10 m/s, and 
momentum is not conserved.
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 ●3 Which of the following sets of charges 
has the greatest attractive force when the 
charges are equal in magnitude? 

A. two like charges placed 1 m apart

B. two like charges placed 2 m apart

C. two opposite charges placed  
1 m apart

D. two opposite charges placed  
2 m apart

 ●4 The graph below shows how the 
temperature of a sample of water 
changes as energy is added to the 
sample.

The Heating of Water

100

0

Energy Added (J)

T
em

pe
ra

tu
re

 (
°C

)

Q

R S

T U
V

 During which interval does a gas form?

A. Q to R

B. R to S

C. S to T

D. T to U

 ●5 A clothes iron is designed to be used 
with a 220 V outlet. Which of the 
following will happen if the iron is 
plugged into a 110 V outlet instead of  
a 220 V outlet?

A. The iron will exceed its maximum 
power rating.

B. The internal resistance of the iron 
will increase.

C. The iron will use the same energy 
for a given amount of time.

D. The current delivered to the iron will 
be lower than the maximum amount.

 ●6 Which statement describes what most 
likely occurs when a magnetic compass 
is placed next to a simple circuit made 
from a battery, a light bulb, and a wire?  

A. A magnetic field created by the 
compass causes the light bulb to 
stop working.

B. A magnetic field created by the 
electric current causes the compass 
needle to move. 

C. A magnetic field created by the 
compass increases the current in the 
electrical circuit. 

D. A magnetic field created by the 
electric current places negative 
charges on the compass.
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 ●7 The diagram below shows a cell phone 
inside a glass jar that is sealed and 
connected to a vacuum pump.

To vacuum
pump

To vacuum
pump

 The vacuum pump is turned on and 
removes the air from inside the jar.

 Which of the following statements 
explains what happens when someone 
calls the cell phone?

A. The signal does not reach the phone 
because sound needs a medium 
through which to travel.

B. The signal does not reach the phone 
because the signal needs a medium 
through which to travel.

C. The phone receives the signal and 
can be heard ringing because both 
the signal and sound can travel  
in a vacuum.

D. The phone receives the signal but 
cannot be heard ringing because the 
signal can travel in a vacuum but 
sound cannot.

 ●8 Which of the following quantities is 
described by both a magnitude and a 
direction?

A. acceleration

B. distance

C. mass 

D. speed

 ●9 An astronaut is making repairs on a 
satellite in space. The astronaut bumps 
against the satellite, causing a part to 
break off.

 Which statement describes the motion of 
the part after it breaks off the satellite?

A. The part will immediately stop 
moving when a force is no longer 
acting on it.

B. The part will accelerate along a 
straight path until it is acted upon  
by another force.

C. The part will move at a constant 
speed along a straight path until it  
is acted upon by another force.

D. The part will move a short distance 
until it gradually comes to a stop as 
its inertia decreases.
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 ●10 When an uncharged balloon is rubbed 
against dry uncharged hair, electrons 
move from the hair onto the balloon’s 
surface. Which table lists the charges of 
the balloon and the hair after they are 
moved apart?

A. 

positive negative

Balloon Hair

B. 

positivenegative

Balloon Hair

C. 

positive no charge

Balloon Hair

D. Balloon

negative no charge

Hair

 ●11 The diagram below shows the top view 
of two carts with different masses on a 
frictionless surface. 

0.3 kg

0.6 kg

Cart Y

Cart Z

Finish
line

 The carts are pushed from rest, and 
they reach the finish line at the same 
time. Which of the following statements 
describes and explains the forces applied 
to the carts?

A. Equal force is required to push 
the carts because they move on a 
frictionless surface.

B. Equal force is required to push the 
carts because they reach the finish 
line at the same time.

C. A greater force is applied to cart Y 
because it accelerates at the same 
rate as cart Z but has less mass.

D. A greater force is applied to cart Z 
because it accelerates at the same 
rate as cart Y but has more mass.
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Question 12 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	12	in	the	space	provided	in	your	Student	Answer	Booklet.

 ●12 The diagram below shows a simplified schematic for an adjustable electric heating blanket. The 
switch may be connected to point W, X, or Y depending on the desired level of warmth.

X

12 

5 

5 

3 
W

Y

U

20 V

Electric heating
blanket

Multiple-position 
switch

T

a. Calculate the current generated in the blanket when the switch is connected to point X. 
Show your calculations and include units in your answer.

b. Calculate the power generated in the blanket when the switch is connected to point X. 
Show your calculations and include units in your answer.

c. Explain why a fuse at point T would be more effective in this circuit than a fuse at point U.

d. Identify which point the switch should be connected to in order to generate the most 
warmth. Explain your answer.
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Mark	your	answers	to	multiple-choice	questions	13	through	22	in	the	spaces	provided	in	your	Student	
Answer	Booklet.	Do	not	write	your	answers	in	this	test	booklet,	but	you	may	work	out	solutions	to	
multiple-choice questions in the test booklet.

 ●13 What is the momentum of a 4 kg 
bowling ball moving with a speed  
of 4 m/s? 

A. 0 kg • m/s

B. 1 kg • m/s

C. 8 kg • m/s

D. 16 kg • m/s

 ●14 A train driver blows the train’s horn as 
it moves away from a station. Which 
of the following statements describes 
how the sound of the horn heard by an 
observer standing at the station platform 
differs from the sound heard by the train 
driver?

A. The observer hears the sound  
as having a greater velocity.

B. The observer hears the sound  
as having a lower frequency.

C. The observer hears the sound  
as having a greater amplitude.

D. The observer hears the sound  
as having a shorter wavelength.
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 ●15 Which of the following is an example 
of gravitational potential energy being 
converted to kinetic energy?

A. A bike accelerates along a flat 
roadway.

B. A bike slows down while going up 
a hill.

C. A bike comes to a stop along a flat 
roadway.

D. A bike starts from rest and rolls 
down a hill.

 ●16 What is the current flowing through a 
60 W light bulb when it is connected to 
a 120 V source?

A. 0.5 A

B. 2.0 A

C. 180 A

D. 7800 A

 ●17 A windsurfer moves at 5 m/s while 
staying on the crest of a wave, as shown 
below.

5 m/s

20 m

 What is the frequency of the waves if 
the distance between the two wave crests 
is 20 m?

A. 0.25 Hz

B. 0.5 Hz

C. 2.5 Hz

D. 4 Hz
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 ●18 A motor exerts a force of 2,500 N  
to lift an elevator 12 m in 11 s.  
What is the average power generated  
by the motor?

A. 2,300 W

B. 2,700 W

C. 28,000 W

D. 30,000 W

 ●19 The diagram below shows a parallel 
circuit with a 4   resistor and a 12   
resistor. The voltage between points X 
and Y is 16 V.

X

Y

16 V 4 12 

 What is the voltage across the 
12   resistor?

A. 12 V

B. 16 V

C. 36 V

D. 64 V

 ●20 A racecar completes 200 laps in 190 min 
on a circular path. The distance of each 
lap is 4.0 km. What is the racecar’s 
average speed?

A. 0.0 km/min

B. 1.1 km/min

C. 1.3 km/min

D. 4.2 km/min

 ●21 Sunlight warms an area of Earth’s 
surface. Winds then carry thermal 
energy from this area to another 
location.

 Which two heat transfer processes are 
primarily involved in this situation?

A. radiation and convection

B. radiation and evaporation

C. conduction and convection

D. conduction and evaporation

 ●22 If the temperature of a gas in a closed 
container increases, which of the 
following also happens?

A. The mass of the molecules increases.

B. The mass of the molecules decreases.

C. The average molecular kinetic energy 
increases.

D. The average molecular kinetic energy 
decreases.
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Question 23 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	 to	question	23	 in	 the space provided in your Student Answer Booklet.

 ●23 A student conducts an investigation to determine a ball’s mass, displacement, velocity,  
and kinetic energy.

a. Identify each of the following as either a vector quantity or a scalar quantity: 

•	 mass

•	 displacement

•	 velocity

•	 kinetic energy

b. Describe how vector quantities are different from scalar quantities.

 The student measures the mass of the ball to be 0.25 kg. The ball is set in motion,  
and the student determines the magnitude of the ball’s maximum velocity to be 11 m/s.

c. Calculate the maximum kinetic energy of the ball. Show your calculations and include units 
in your answer.
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DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.

 ●24 Frozen food is submerged in a small 
insulated container of 95°C water. 
Which statement best describes the 
temperature of the food after two hours, 
assuming no heat is lost outside of the 
insulated container?

A. The temperature of the food will  
be 95°C.

B. The temperature of the food will  
be 100°C.

C. The temperature of the food will  
be the same as the temperature  
of the water.

D. The temperature of the food will  
be greater than the temperature  
of the water.

 ●25 A free-body diagram is shown below.

2 N 8 N

 What is the magnitude of the net force 
acting on this object?

A. 4 N

B. 6 N

C. 10 N

D. 16 N
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 ●26 The graph below shows the relationship 
of voltage versus current for a circuit.

Current (A)

V
ol

ta
ge

 (
V

)

 This graph represents the relationship 
described by which of the following laws?

A. Coulomb’s law

B. Doppler’s law

C. Newton’s law

D. Ohm’s law

 ●27 The diagram below shows a planet 
moving in a circular orbit around a star. 
Four arrows are labeled W, X, Y, and Z.

Star

Planet

Y

WX

Z

 Which arrow represents the direction 
of the force that keeps the planet in its 
orbit?

A. arrow W

B. arrow X

C. arrow Y

D. arrow Z
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 ●28 When astronauts landed on the Moon, 
radio signals helped them communicate 
with people on Earth. It took 1.3 s for a 
signal to travel from the Moon to Earth. 

 Which of the following is the best 
estimate of the distance between Earth 
and the Moon?

A. 115,000,000 m 

B. 231,000,000 m 

C. 390,000,000 m 

D. 780,000,000 m 

 ●29 A seismic wave called a P-wave travels 
through the solid part of Earth. In a 
P-wave, the solid particles of Earth 
move parallel to the direction the 
P-wave travels.

 P-waves are which of the following 
types of waves?

A. electromagnetic

B. longitudinal

C. torsional

D. transverse

 ●30 A 0.5 kg sphere is placed on top of a 
coiled spring. The coiled spring has  
30 J of elastic potential energy. When 
the spring is released, the sphere moves 
upward, as shown in the diagram below.  

Maximum
height

Starting
height

Coiled Released

h

(Not to scale)

 Neglecting friction and the mass of  
the spring, what is the change in  
height (D h) of the sphere?

A. 1.5 m

B. 5.0 m

C. 6.0 m

D. 15.0 m

 ●31 A student heats 200 g of water from 
20°C to 70°C. How much heat did the 
student add to the water if the specific 
heat for water is 4.2 J/g C• ° ?

A. 10,000 J

B. 14,000 J

C. 42,000 J

D. 76,000 J
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Question 32 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	 to	question	32	 in	 the space provided in your Student Answer Booklet.

 ●32 The diagram below shows three points on a roller coaster track. A car starts from rest at point X 
and travels along the track. Assume friction is negligible.

2 m

16 m

H
ei

gh
t

X

Y

Z

a. Identify whether the car’s gravitational potential energy increases, decreases, or stays the 
same as the car moves from point X to point Y.

b. Identify whether the car’s kinetic energy increases, decreases, or stays the same as the car 
moves from point Y to point Z.

 The car has a mass of 600 kg.

c. Calculate the gravitational potential energy of the car at its maximum height. Show your 
calculations and include units in your answer.

d. Calculate the maximum kinetic energy of the car. Show your calculations and include units 
in your answer.
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Mark	your	answers	to	multiple-choice	questions	33	through	43	in	the	spaces	provided	in	your	Student	
Answer	Booklet.	Do	not	write	your	answers	in	this	test	booklet,	but	you	may	work	out	solutions	to	
multiple-choice questions in the test booklet.

 ●33 Which of the following is an example of 
simple harmonic motion?

A. a ball rolling down a hill

B. a book resting on a table

C. a bicyclist moving up a hill

D. a pendulum swinging back and forth

 ●34 A planet with a radius equal to that of 
Earth has twice the mass of Earth. If an 
object weighs 800 N on Earth’s surface, 
how much will it weigh on the other 
planet?

A. 400 N

B. 800 N

C. 1600 N

D. 3200 N
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 ●35 In which of the following situations 
will the observer perceive the highest 
frequency from the fire truck siren? 

A. Observer Siren

v = 15 m/sv = 5 m/s

B. Observer Siren

v = 10 m/sv = 0 m/s

C. Observer Siren

v = 0 m/sv = 7 m/s

D. Observer Siren

v = 17 m/sv = 3 m/s

 ●36 Which of the following statements 
describes electromagnetic waves?

A. They have mass.

B. They are transverse waves.

C. They require a medium to  
propagate.

D. They travel at varying speeds 
through a vacuum.
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 ●37 The graph below represents a car’s 
motion as it accelerates from rest.

Time

A
cc

el
er

at
io

n
Motion of Car

 Which of the following graphs best 
represents the relationship between the 
accelerating car’s position and time?

A. 

Time

P
os

it
io

n

B. 

Time

P
os

it
io

n

C. 

Time

P
os

it
io

n

D. 

Time

P
os

it
io

n

 ●38 At a given temperature, a longitudinal 
mechanical wave will travel fastest 
through which of the following?

A. a gas

B. a liquid

C. a solid

D. a vacuum



347

Introductory Physics Session 2

 ●39 Food can be sterilized by exposing it to 
high-frequency radiation. The higher the 
frequency of electromagnetic radiation 
used, the better it can penetrate thick 
layers of food.

 Which part of the electromagnetic 
spectrum would be most effective for 
sterilizing food?

A. gamma rays

B. infrared waves

C. radio waves

D. visible light

 ●40 The diagram below represents a light 
ray striking the surface of a flat, shiny 
object. 

Light ray

Object’s surface

 What most likely happens to the light 
ray as it strikes the object’s surface?

A. It is completely absorbed by  
the object. 

B. It is reflected back in the direction  
it came from.

C. It is reflected at an angle equal to 
the angle of incidence. 

D. It is reflected at an angle greater 
than the angle of incidence. 
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 ●41 Two boxes with the same mass are 
placed on different shelves, as shown 
below.

4 m

3 m

2 m

1 m

Box Y

Box X

 Which of the following statements 
compares the amounts of work required 
to lift the boxes from the floor onto the 
different shelves?

A. Lifting box X required half as much 
work as lifting box Y.

B. Lifting box X required twice as 
much work as lifting box Y.

C. Lifting box X required four times as 
much work as lifting box Y.

D. Lifting box X required the same 
amount of work as lifting box Y.

 ●42 Which of the following statements 
describes a difference between kinetic 
friction and static friction?

A. One type of friction applies to 
objects with large masses, and the 
other type applies to objects with 
small masses.

B. One type of friction applies to 
objects on inclined surfaces, and the 
other type applies to objects on flat 
surfaces.

C. One type of friction applies to 
accelerating objects, and the other 
type applies to objects moving with 
constant speed.

D. One type of friction applies to 
objects in motion, and the other type 
applies to stationary objects resisting 
motion.

 ●43 Which of the following is a purpose of 
a battery in a circuit?

A. to provide voltage

B. to provide resistance

C. to turn the circuit on  
and off

D. to protect the circuit from  
too much current
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Questions 44 and 45 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write	your	answer	to	question	44	in	the	space	provided	in	your	Student	Answer	Booklet.

 ●44 A student was investigating cooling times for two pots made of different materials. One pot 
was stainless steel and the other pot was iron. The pots were placed on a table in a 25°C 
room. The pots were roughly the same size and shape, and contained the same amount of 
water. The pots and water were originally at 100°C. The student recorded the temperature of 
the water in each pot over time. The graph below shows the results.
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Key

a. Determine the amount of time it took the water in the iron pot to cool from 100°C to 60°C.

b. Based on the graph, which pot, the iron pot or the stainless steel pot, was a better 
conductor of thermal energy? Explain your answer.

c. Identify two methods of heat transfer that occurred as the water in the pots cooled, and 
describe how the transfer of heat occurred for each method.

d. Describe when the pots no longer experienced a net loss of thermal energy.
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Write	your	answer	to	question	45	in	the	space	provided	in	your	Student	Answer	Booklet.

 ●45 A floating object moves up and down 15 times in 60 s because of ocean waves. 

a. Calculate the period of the ocean waves. Show your calculations and include units in  
your answer.

b. Calculate the frequency of the ocean waves. Show your calculations and include units in 
your answer.

 An additional wave property must be known in order to calculate the velocity of the ocean 
waves.

c. In your Student Answer Booklet, identify this additional wave property and draw a wave 
diagram showing how the property can be measured.

d. Describe what will happen to the object if the amplitude of the ocean waves increases and 
all other wave characteristics stay the same.
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Formulas

Average Speed  
d
t  F ma  p mv

Average Acceleration  
v
t  F G
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d
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2  V IR

Average Velocity  x
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v v a tf i
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 c
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Average Velocity  
v vi f

2
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t
 T 1

f

Variables
 a  acceleration q  charge of particle
 c  specifi c heat Q  heat
 d  distance R  resistance
 f  frequency t  change in time
 F  force T  change in temperature
 h  change in height T  period
 I current v velocity
 KE kinetic energy vi initial velocity
  wavelength vf fi nal velocity
 m mass v change in velocity
 p momentum V voltage
 P power W work
 PE  gravitational potential energy x  displacement

Defi nitions

c  speed of electromagnetic waves  3 00 108. m/s  

G  Universal gravitational constant  6 67 10 11. N m

kg

2

2

•

k  Coulomb constant  8 99 109. N m

C

2

2

•

g m/s  10 2 1 1N
kg m

s2

•
1 1J N m• 1 1W (watt)

J
s

Massachusetts Comprehensive Assessment System
Introductory Physics Formula Sheet
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High	School	Introductory	Physics 
Spring	2015	Released	Items: 

Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct	Answer	

(MC)*

1 331 Motion and Forces 1.3 D

2 331 Motion and Forces 2.5 A

3 332 Electromagnetism 5.4 C

4 332 Heat and Heat Transfer 3.3 D

5 332 Electromagnetism 5.2 D

6 332 Electromagnetism 5.6 B

7 333 Waves and Radiation 4.2 D

8 333 Motion and Forces 1.1 A

9 333 Motion and Forces 1.4 C

10 334 Electromagnetism 5.1 B

11 334 Motion and Forces 1.4 D

12 335 Electromagnetism 5.3

13 336 Motion and Forces 2.5 D

14 336 Waves and Radiation 4.6 B

15 337 Motion and Forces 2.2 D

16 337 Electromagnetism 5.5 A

17 337 Waves and Radiation 4.1 A

18 338 Motion and Forces 2.4 B

19 338 Electromagnetism 5.3 B

20 338 Motion and Forces 1.2 D

21 338 Heat and Heat Transfer 3.1 A

22 338 Heat and Heat Transfer 3.3 C

23 339 Motion and Forces 1.1

24 340 Heat and Heat Transfer 3.2 C

25 340 Motion and Forces 1.5 B

26 341 Electromagnetism 5.2 D

27 341 Motion and Forces 1.8 B

28 342 Waves and Radiation 6.1 C

29 342 Waves and Radiation 4.3 B

30 342 Motion and Forces 2.1 C

31 342 Heat and Heat Transfer 3.4 C

32 343 Motion and Forces 2.2

33 344 Waves and Radiation 4.1 D

34 344 Motion and Forces 1.7 C

35 345 Waves and Radiation 4.6 D

36 345 Waves and Radiation 6.1 B

37 346 Motion and Forces 1.3 A

38 346 Waves and Radiation 4.5 C

39 347 Waves and Radiation 6.2 A
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Item	No. Page	No. Reporting	Category Standard
Correct	Answer	

(MC)*

40 347 Waves and Radiation 4.4 C

41 348 Motion and Forces 2.3 B

42 348 Motion and Forces 1.6 D

43 348 Electromagnetism 5.3 A

44 349 Heat and Heat Transfer 3.1

45 350 Waves and Radiation 4.1

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by the shaded cells, will be posted to the Department’s website 
later this year.
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High School Technology/Engineering Test
The spring 2015 high school Technology/Engineering test was based on learning standards in the 
Technology/Engineering content strand of the Massachusetts Science and Technology/Engineering 
Curriculum Framework (2006). These learning standards appear on pages 92–95 of the Framework,  
which is available on the Department website at www.doe.mass.edu/frameworks/current.html.

Technology/Engineering test results are reported under the following four MCAS reporting categories:

■ Engineering Design

■ Construction and Manufacturing

■ Fluid and Thermal Systems

■ Electrical and Communication Systems

The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.

Test Sessions

The high school Technology/Engineering test included two separate test sessions, which were administered 
on consecutive days. Each session included multiple-choice and open-response questions.

Reference Materials and Tools

Each student taking the high school Technology/Engineering test was provided with a plastic ruler and 
a Technology/Engineering Formula Sheet. A copy of this formula sheet follows the final question in this 
chapter. An image of the ruler is not reproduced in this publication.

Each student also had sole access to a calculator with at least four functions and a square-root key.

During both Technology/Engineering test sessions, the use of bilingual word-to-word dictionaries was 
allowed for current and former English language learner students only. No other reference tools or 
materials were allowed.
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DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.

 ●1 A series circuit is shown in the diagram 
below.

10 V

 What is the total resistance of the circuit 
if the current is 2 A? 

A. 5 0.  

B. 6 6.  

C. 15 

D. 60 

 ●2 One type of thermostat has a metal 
base plate that is attached to the surface 
being heated. As a result, electrical 
contacts in the thermostat are opened 
and closed by expansion and contraction.

 The proper operation of the thermostat 
depends on heat transfer by which of the 
following processes?

A. conduction

B. convection

C. radiation

D. sublimation
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 ●3 A drawing of a spacer block is shown 
below.

Front

 Which of the following represents the 
front view of the spacer block?

A. 

B. 

C. 

D. 

 ●4 A building contractor is reviewing

 architectural plans for a new deck. 

The scale of the plan is 1
2

"  1'. The 

width of the deck on the scaled drawing 

measures 5 1
2

".

 What length of decking material should 
be used to span the width of the deck 
with a single board while minimizing 
waste?

A. 6'

B. 10'

C. 12'

D. 16'

 ●5 Which of the following devices is most 
likely to use a laser?

A. computer speaker

B. DVD player

C. microwave oven

D. space heater
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 ●6 Many types of models are used 
throughout the design process to help 
engineers create, develop, test, evaluate, 
and explain solutions.

 An automobile company is ready to test 
a new, full-size, fully operational model. 
This type of model is called a

A. mockup.

B. prototype.

C. scaled system.

D. control system.

 ●7 The front view of a piece of equipment 
is shown in the diagram below.

12 cm

 Which of the following conclusions 
about the piece of equipment can be 
made from this diagram?

A. It has two holes.

B. It has two types of material.

C. It has the same length and width.

D. It has strength in compression and 
tension.

 ●8 The drawing below shows a series circuit.

R2

R1

S1V

X

 This series circuit operates when the 
switch is closed. Which of the following 
is most likely represented by X?

A. source

B. ground

C. transistor

D. ohmmeter
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 ●9 The table below shows the thermal 
conductivities of several different 
materials.

Material
Thermal Conductivity 

(W/cm  •  K)

copper 401

aluminum 237

iron 80

tin 66.6

wood 0.16

rubber 0.05

 Based on the thermal conductivity data, 
which pair of materials would be best 
to use for the body and the handle of a 
cooking pot?

A. iron for the body and copper for  
the handle

B. tin for the body and aluminum for 
the handle

C. copper for the body and rubber for 
the handle

D. aluminum for the body and wood for 
the handle

 ●10 Which of the following statements 
best explains why fiberoptic cable is 
preferred over copper wire in telephone 
and Internet applications?

A. Fiberoptic cable can be used  
both indoors and outdoors.

B. Fiberoptic cable is more flexible  
and needs no power source.

C. Fiberoptic cable is easier to 
manufacture and install into office 
buildings.

D. Fiberoptic cable is less sensitive to 
temperature and electromagnetic 
interference.
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Question 11 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 11 in the space provided in your Student Answer Booklet.

 ●11 The drawing below shows a passive solar design for a house in Massachusetts.

Convection

Radiation

Floor tiles

Position of Sun 
in winter

Position of Sun 
in summer

Overhang

Windows

Door

a. Explain why a properly sized overhang is important for this design in terms of energy 
efficiency in the summer.

b. Explain why a properly sized overhang is important for this design in terms of energy 
efficiency in the winter.

c. Which direction should the windows of the house be facing in order to increase energy 
efficiency during the winter? Explain your answer.
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Mark your answers to multiple-choice questions 12 through 22 in the spaces provided in your Student 
Answer	Booklet.	Do	not	write	your	answers	in	this	test	booklet,	but	you	may	work	out	solutions	to	
multiple-choice questions in the test booklet.

 ●12 Which of the following would be  
the most likely result if human  
workers were replaced by robots in  
a manufacturing assembly line?

A. an increase in labor costs

B. a decrease in productivity 

C. a decrease in initial investment

D. an increase in product reliability

 ●13 Some banks use tubes to transport 
cylindrical canisters between the bank 
teller and the customer in the drive-
through lane. Pressurized air propels 
the canister from the bank teller to the 
customer and back.

 Which of the following best describes 
this system?

A. a hydraulic system using liquids  
that can be compressed

B. a hydraulic system using liquids  
that cannot be compressed

C. a pneumatic system using gases  
that can be compressed

D. a pneumatic system using gases  
that cannot be compressed
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 ●14 The illustration below shows a person 
operating a light signal.

 Light signals were once commonly used 
by ships for communication. By rapidly 
opening and closing the horizontal 
shutters in front of the light source, a 
person could send a coded message. 
This form of communication uses 
discrete signals.

 Which of the following modern 
technologies also uses discrete signals?

A. fiber optics

B. film cameras

C. record players

D. sound speakers

 ●15 Many mechanical systems are modeled 
after natural processes. Which human 
body function is most like a closed 
system?

A. excreting sweat 

B. circulating blood

C. breathing in oxygen

D. secreting tears from ducts

 ●16 Geothermal systems produce electricity 
from what energy source?

A. heat from the Sun

B. heat from Earth’s interior

C. mechanical energy from wind

D. mechanical energy from waves
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 ●17 During which stage of manufacturing a 
wooden rocking chair are the pieces of 
the chair fastened together?

A. assembling

B. conditioning

C. finishing

D. forming

 ●18 Concrete is an excellent material for 
foundations because it has which of the 
following properties?

A. high elasticity

B. high permeability

C. high tensile strength

D. high compression strength

 ●19 Which of the following devices  
most likely operates on alternating 
current?

A. a cell phone

B. a flashlight

C. a laptop computer

D. a microwave oven
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 ●20 An engineer uses the chart below when finalizing the design of a metal part that will undergo 
a machining process.

Tolerances of Some Machining Processes (in inches)

Lapping and
honing

Diamond turning
and grinding 

Broaching

Reaming

Turning, boring,
slotting, planing,
and shaping

Milling

Drilling

Range of
Part Sizes

From Through
Tolerances

0.000

0.600

1.000

1.500

2.800

4.500

0.599

0.999

1.499

2.799

4.499

7.799

0.00015

0.00015

0.0002

0.00025

0.0003

0.0004

0.0002

0.00025

0.0003

0.0004

0.0005

0.0006

0.0003

0.0004

0.0005

0.0006

0.0008

0.001

0.0005

0.0006

0.0008

0.001

0.0012

0.0015

0.0008

0.001

0.0012

0.0015

0.002

0.0025

0.0012

0.0015

0.002

0.0025

0.003

0.004

0.002

0.0025

0.003

0.004

0.005

0.006

 What is the most likely reason that the engineer uses the chart?

A. to improve the ability of the machining process to make the part to exact dimensions

B. to adjust the machining process’s minimum tolerance to match the part’s requirements

C. to determine which machining process can make the part within the required tolerance 
range

D. to make sure the part is larger than the maximum dimension for the machining process 
that will be used
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 ●21 Wireless signals can be used in long-
distance data communication systems. 
Which two components of these 
communication systems interact with  
the wireless signals that travel a long 
distance?

A. source and encoder

B. receiver and decoder

C. destination and storage

D. transmitter and receiver

 ●22 A forced hot air system minimizes 
cold spots within the interior rooms 
of a house. Which of the following is 
primarily responsible for the efficient 
heating by a forced hot air system?

A. convective heating

B. geothermal heating

C. infrared absorption

D. radiant reflection
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Question 23 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 23 in the space provided in your Student Answer Booklet.

 ●23 A simple circuit is shown below.

R1 = 5 30 V

a. Calculate the current in the circuit. Show your calculations and include units in your 
answer.

 A second resistor, R2 , with a resistance of 10 , is added to the circuit and placed in series 
with R1.

b. Calculate the total resistance in this circuit. Show your calculations and include units in 
your answer.

c. Calculate the current in this circuit. Show your calculations and include units in your 
answer.

d. Describe how adding this second resistor, R2 , in series affects the power output of the 
battery. Explain your answer.
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DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.

 ●24 Homeowners adding a new bathroom 
to their house are required by law to 
get a building permit before work is 
started. Which statement best describes 
the purpose of building permits for 
construction in existing homes? 

A. Building permits provide 
homeowners with assistance in 
planning construction. 

B. Building permits ensure that all 
construction work meets building 
codes for safety. 

C. Building permits provide  
construction services to  
homeowners who are doing  
their own construction work. 

D. Building permits ensure that the 
construction project will make the 
home more appealing to future 
homeowners.

 ●25 Many communication systems use 
fiberoptic technology instead of copper 
wire. Which of the following statements 
describes an advantage of using fiber 
optics instead of copper wire for 
communications applications?

A. Fiber optics have a lower  
initial cost.

B. Fiber optics have a higher  
power rating.

C. Fiber optics do not require expensive 
electric conductors to complete a 
communication system.

D. Fiber optics provide greater 
bandwidth and can transmit more 
information along a similar-sized 
cable.
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 ●27 The diagram below shows two views of 
a plant container.

Top View

7 "1
—
4

"7
—
8

14"

Front View

"3
—
4

14"

9"

 What is the thickness of the plant 
container wall?

A. 3
4 "

B. 7
8 "

C. 7 1
4 "

D. 14 3
4 "

 ●26 Which of the following would be most 
affected if the temperature of a 20 ft. 
piece of 14-gauge copper wire were 
increased by 30°C?

A. the melting point of the wire

B. the electrical resistance of the wire 

C. the signal processing speed of  
the wire

D. the direction of current flow within 
the wire
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 ●28 The drawing below represents a finished 
basement floor plan.

Family room

Landing

Bathroom

W

Furnace room

 What does W represent in the drawing?

A. pipelines

B. a staircase

C. ceiling tiles

D. a ventilation duct

 ●29 Which of the following practices is 
unsafe when using a drill press to make 
a hole through a piece of wood?

A. sharpening the bit before drilling

B. running the drill at a constant speed 
while drilling

C. removing the wood chips with a 
brush after drilling

D. holding the wood in place with one 
hand while drilling

 ●30 In many microwave ovens, a turntable 
slowly rotates food while the oven is  
in operation. The turntable, however,  
was not part of the original microwave 
oven design.

 Which of the following statements is 
the most likely reason the turntable was 
added to the microwave oven?

A. Food did not cook evenly.

B. The oven used too much power.

C. Food did not receive enough  
energy.

D. The oven became too hot during 
operation.
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 ●31 The diagram below shows a simple 
circuit.

3 V

4 

 Which of the following circuits has 
the same current as the circuit in the 
diagram?

A. 

3 V

8 

B. 

6 V

4 

C. 

6 V

8 

D. 

4 V

3 

 ●32 The diagram below shows a system of 
hydraulic pistons. The surface area of 
piston Y is nine times greater than the 
surface area of piston X.

Piston X Piston Y

 If a downward force of 10 N is applied 
to piston X, what upward force will 
piston Y exert?

A. 3 N

B. 10 N

C. 30 N

D. 90 N
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Question 33 is an open-response question. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	THE	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 33 in the space provided in your Student Answer Booklet.

 ●33 Engineering students must use the engineering design process for a class project. The problem 
for this class project has been identified.

a. List four other steps of the engineering design process that the students should do. Be sure 
to put the steps in the order in which they should be done.

b. Describe one purpose for each step you identified in part (a).
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Mark your answers to multiple-choice questions 34 through 43 in the spaces provided in your Student 
Answer	Booklet.	Do	not	write	your	answers	in	this	test	booklet,	but	you	may	work	out	solutions	to	
multiple-choice questions in the test booklet.

 ●34 The diagram below represents a circuit 
to a fuel pump in a car. The ignition 
switch is turned off. 

SP

RQ

Ignition
switch

Fuel
pump12 V

 This fuel pump may have an internal 
short circuit. At which two points should 
an ohmmeter be connected to measure 
the resistance of the fuel pump?

A. P and S

B. Q and P

C. R and Q

D. S and R

 ●35 An air compressor contains cooling coils 
that circulate water. Over time, these 
coils corrode and need to be cleaned in 
an acid bath to restore the efficiency of 
the system. A simplified diagram of this 
coil cleaning process is shown below.

Acid storage
tank

Acid bath

Acid transfer
pump

Cooling
coil

Acid recovery
tank

To waste
containers

 Which of the following would convert 
the cleaning process from an open 
fluid system to a primarily closed fluid 
system?

A. combining the fumes from the acid 
bath and the acid recovery tank

B. transferring the acid from the acid 
bath directly to the waste containers

C. moving the acid from the acid bath 
to the acid recovery tank at a slower 
rate

D. pumping the acid from the acid 
recovery tank back into the acid 
storage tank
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 ●36 The diagram below represents a 
section of fiberoptic cable used in a 
communication network.

Optic fiber

Light ray

 Which of the following allows fiberoptic 
cables to transmit data?

A. total bending of light 

B. total dispersion of light

C. total internal reflection

D. total internal refraction

 ●37 A scale drawing of a proposed hotel 
fitness center is shown below.

Locker room

Weight room

Pool

Scale

inch = 20 feet1
4

—

 What is the total combined area of  
the pool and the locker room?

A. 4,800 sq. ft.

B. 7,200 sq. ft.

C. 12,000 sq. ft.

D. 24,000 sq. ft.
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 ●38 A person is using a garden hose to 
water the plants in his yard. The hose 
does not have a nozzle. To make the 
water spray, the person covers part of 
the hose opening with his thumb, as 
shown below.

 The water will have the greatest velocity 
if the person leaves which percentage of 
the hose opening uncovered?

A. 10%
B. 25%
C. 50%
D. 80%

 ●39 A certain technology transmits 
information between nearby devices, 
such as cell phones, digital cameras, 
and headsets. Which of the following 
are mainly used by this technology to 
transmit information?

A. ethernet cables

B. gamma rays

C. optical fibers 

D. radio waves

 ●40 An architect is designing a special 
fountain for an art museum. A system 
of copper pipes will be used to supply 
water to different parts of the fountain.

 Which of the following will occur if the 
architect uses a 45° elbow instead of a 
90° elbow in one section of the piping 
system?

A. The water will stop flowing  
through the pipe, causing it  
to overflow.

B. The water will flow with less 
resistance, allowing it to spray 
farther.

C. The water will be blocked by air 
bubbles in the pipe, causing it to 
build up.

D. The water will have more turbulent 
flow, decreasing the flow rate in the 
elbow.
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 ●41 A music producer can use digital 
recording technology to create a signal 
that closely resembles a song performed 
in the recording studio. The recording 
of the song can then be replayed an 
indefinite number of times without 
worry that the signal will become 
distorted or worn out.

 Which of the following statements 
describes how digital recording 
technology achieves this?

A. The technology records and stores 
the signals as binary values and then 
converts the binary values back to an 
analog wave form during replay.

B. The technology records the signals 
as alphanumeric values and then 
converts the alphanumeric values 
back to direct current during replay.

C. The technology records the signals 
as a variable wave form and then 
converts the variable wave form back 
to alternating current during replay.

D. The technology records the signals 
as a constant wave form and then 
converts the constant wave form back 
to a digitized code during replay.

 ●42 Which of the following statements 
describes an advantage of using ceramic 
roof tiles instead of asphalt shingles in 
tropical climates?

A. Ceramic tiles are less brittle.

B. Ceramic tiles absorb more water.

C. Ceramic tiles are more lightweight.

D. Ceramic tiles absorb less heat energy.

 ●43 The total load on a building floor is  
60 lb. per sq. ft. The dead load is  
40 lb. per sq. ft.

 What is the live load on the floor?

A. 20 lb. per sq. ft.

B. 40 lb. per sq. ft.

C. 60 lb. per sq. ft.

D. 100 lb. per sq. ft.
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Questions 44 and 45 are open-response questions. 

•	 BE	SURE	TO	ANSWER	AND	LABEL	ALL	PARTS	OF	EACH	QUESTION.
•	 Show	all	your	work	(diagrams,	tables,	or	computations)	in	your	Student	Answer	Booklet.
•	 If	you	do	the	work	in	your	head,	explain	in	writing	how	you	did	the	work.

Write your answer to question 44 in the space provided in your Student Answer Booklet.

 ●44 The diagram below shows a storage tank, piping, and a pump for a building’s sprinkler system. 
The sprinkler system is located in the ceiling.

Pump

1 in. diameter
piping

Water storage tank

in. diameter
piping

To sprinkler
heads

Water supply
pipe

1
2
—

 When the sprinkler system is on, water is pumped from the storage tank through the building’s 
ceiling piping to the sprinkler heads.

a. Identify the sprinkler system as an open system or a closed system. Explain your answer.

b. Describe how the decrease in pipe diameter, from 1 in. to 1
2 in., affects the resistance to 

water flow as water moves through the pipes.

c. Describe one advantage and one disadvantage of using copper piping instead of PVC 
piping for the sprinkler system.
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Write your answer to question 45 in the space provided in your Student Answer Booklet.

 ●45 The diagram below shows a circus tent in a permanent location. The tent is cooled using a 
passive ventilation system. 

Wall

Wall

Circus tent

Trees and shrubs

Entrance Exit

Wind
Wind

 There is an entrance on the west side of the tent and an exit on the east side. During the 
months when the circus tent is used, the prevailing wind blows from west to east.

a. Describe two benefits of using a passive ventilation system rather than a traditional  
air-conditioning system to cool the tent.

b. Describe one function of the trees and shrubs on the west side of the tent in  
the passive system.

c. Based on Bernoulli’s principle, describe what happens to the velocity and the pressure  
of the air at the entrance of the tent.
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Formulas

V I R Pressure = Force
Area

P I V  Area of a circle = r2

Variables

I current r  radius

P power

R  resistance

V voltage

Defi nitions and Abbreviations

AC  alternating current psi  pounds per square inch

DC  direct current 3 14.

Massachusetts Comprehensive Assessment System
Technology/Engineering Formula Sheet
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Reporting	Categories,	Standards,	and	Correct	Answers*

Item	No. Page	No. Reporting	Category Standard
Correct Answer 

(MC)*

1 356 Electrical and Communication Systems 5.1 A

2 356 Fluid and Thermal Systems 4.1 A

3 357 Engineering Design 1.3 D

4 357 Engineering Design 1.4 C

5 357 Electrical and Communication Systems 6.4 B

6 358 Engineering Design 1.1 B

7 358 Engineering Design 1.5 A

8 358 Electrical and Communication Systems 5.2 A

9 359 Construction and Manufacturing 2.1 C

10 359 Electrical and Communication Systems 6.5 D

11 360 Fluid and Thermal Systems 4.3

12 361 Construction and Manufacturing 7.3 D

13 361 Fluid and Thermal Systems 3.2 C

14 362 Electrical and Communication Systems 6.1 A

15 362 Fluid and Thermal Systems 3.1 B

16 362 Fluid and Thermal Systems 4.4 B

17 363 Construction and Manufacturing 7.1 A

18 363 Construction and Manufacturing 2.2 D

19 363 Electrical and Communication Systems 5.5 D

20 364 Construction and Manufacturing 7.2 C

21 365 Electrical and Communication Systems 6.3 D

22 365 Fluid and Thermal Systems 4.2 A

23 366 Electrical and Communication Systems 5.3

24 367 Construction and Manufacturing 2.6 B

25 367 Electrical and Communication Systems 6.4 D

26 368 Electrical and Communication Systems 5.4 B

27 368 Engineering Design 1.3 B

28 369 Engineering Design 1.5 B

29 369 Construction and Manufacturing 2.5 D

30 369 Engineering Design 1.2 A

31 370 Electrical and Communication Systems 5.3 C

32 370 Fluid and Thermal Systems 3.3 D

33 371 Engineering Design 1.1

34 372 Electrical and Communication Systems 5.1 D

35 372 Fluid and Thermal Systems 3.1 D

36 373 Electrical and Communication Systems 6.5 C

37 373 Engineering Design 1.4 C

38 374 Fluid and Thermal Systems 3.4 A

39 374 Electrical and Communication Systems 6.1 D
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Item	No. Page	No. Reporting	Category Standard
Correct Answer 

(MC)*

40 374 Fluid and Thermal Systems 3.5 B

41 375 Electrical and Communication Systems 6.2 A

42 375 Fluid and Thermal Systems 4.3 D

43 375 Construction and Manufacturing 2.4 A

44 376 Fluid and Thermal Systems 3.5

45 377 Construction and Manufacturing 2.3

*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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