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Division of Labor
The Tern team is made up of the following members: Lisa Goldman, Eamon Melvin, Phil
Murray, and Adam Niles.
The Tern team developed the ITU with two main areas in mind: 1) Common Sections, and 2)
Discipline Specific Sections. All team members reviewed and/or contributed to the common
sections. Discipline specific sections while reviewed by other team members were primarily the
work of the discipline lead.
Common sections consisted of:
 Theme
 Engaging Activity
 Culminating Activity
 Assessment of ITU Making Connections
 Culminating Activity Rubric
Specific discipline sections were as follows:
 English Language Arts - Adam
 Mathematics - Phil
 Science - Eamon
 Social Studies - Lisa
Inclusion of Unified Arts was up to the person in charge of the individual discipline.
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Theme - Making Connections
Making Connections
Connections are found everywhere in life. There are connections between groups of people even
if they don’t live in the same geographic location. There are connections between actions that
have happened in the past and actions that are happening in the present. There are connections
between different cultures even though at first glance they seem so different. And there are
connections between music, the daily life of adolescents, and the major disciplines. Over the
course of the next six weeks the Tern team is going to teach a team of 100 seventh graders
through the use of an integrated thematic unit about the connections between music and the
major disciplines.
The teachers in the Tern team decided to choose making connections as a theme because of its
easy application to adolescents’ lives and because of its empowering nature. One of the reasons
we have observed that students lose interest in the classroom is because they act like there is no
reason for learning in school other than because it is the law. Students go into a building for six
hours a day and listen to some facts and act like they think it has no application to their lives.
Through this integrated thematic unit the teachers of the Tern team want to show that the
information students are learning in school is important and applicable in the outside world. The
topic of music is going to be used as the vehicle to launch the theme of making connections
because of its relevance to adolescents. We have observed music is important to adolescents. Our
belief is that if we can make a connection between music and the major disciplines, we’ll have
our students hooked. Students will see that there is math in music, and conversely, there is music
in math.
The Tern team teachers believe that this idea of understanding connections is empowering to
students because they will be developing skills to continue learning inside and outside the
classroom. We will give them the opportunity to hone their critical thinking skills giving them
the opportunity to look deeper within subjects than they have before. Students will understand
that the subjects they are learning in school have relevance outside of school and can help them
when it comes to searching for future professions. Although our making connections unit is
generally only going to use music as the topic, this is just the tip of the iceberg for students. If
they can see that there is math in the rhythm and melody of Nelly’s new rap jam and science in
the instruments of Good Charlotte’s new rock song then they will have the skills to start making
connections between bigger subjects and ideas.
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Engaging Activity - Blue Man Group
In order to hook our students on the theme of Making Connections, the Tern team will be
attending an afternoon showing of Blue Man Group at the Charles Street playhouse in Boston.
Blue Man Group does private shows in the afternoon for groups of 15 or more, so the activity
will get to take part during the school day.
The rationale behind the Tern team attending a showing of Blue Man Group is that their
performance is a great example of how music is interwoven in between a number of different
disciplines. If one looks closely at a Blue Man Group performance you can see the connections
of math, science, art, history, and language and it is all sewn together by the thread of music.
Another reason for choosing a showing of the Blue Man Group to the Tern team is that very little
scaffolding is necessary to prepare the students for this engaging activity. While at the show,
students will be required to take notes in an observation log about what subjects they think are
being shown during Blue Man Group. Did you hear or see anything that you might do in English
Language Arts? Did you hear or see anything that you might work on in Math class? This
performance will help plant the seeds for showing interconnectedness between music and the
various school disciplines.
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Overview - English Language Arts
Over the course of the next six weeks, students will complete a number of projects in
English Language Arts class that will help them see that music and literature are interconnected.
Students should leave this unit understanding that not only is there music in literature, but that
there is literature in music. Understanding the interconnectedness of ideas and themes is
important for English Language Arts class and vital for students as they try to make their way
through the real world.
Each project was chosen so that students could get their hands dirty and discover through
their own inquiry that music and literature have some relative parts. Students will learn by
reading, writing, discussing issues with their peers, and creating their own music. Knowledge
will not just come through teacher lectures, but from students working out problems on their own
and coming to their own conclusions. By allowing students to work out their own answers to
their questions, the Tern team believes that the knowledge they learn will have a more lasting
effect. These activities were also chosen because they seem like they will be fun for the students.
And, as the Tern team has observed when reflecting on our own education, activities that were
fun and had students moving about the classroom were more meaningful.
During this integrated unit, students will have the opportunity to work both individually
and in groups. The groups will be informal groups that are put together by the teacher to be as
heterogeneous as appropriate. The Literature Circle groups will stay the same throughout the
unit. While these groups will still not be permanent enough to be considered base groups,
students will get to work with each other in multiple Literature Circles and will develop a rapport
and team building skills with each other.
Specific study skills will be practiced as well. Students will be required to back up their
ideas with evidence from the text when working on class activities. This will get students to use
the book more as a resource during class discussions. Research skills will also be learned or
practiced (depending on students’ prior knowledge of research skills) during this unit when
students work on a multimedia research project.
Project #1 – Music as a Tool to Inform and Invoke Change
As a way of segueing from the students’ engaging activity of experiencing Blue Man
Group, the teacher will lead a discussion about the different purposes of music. The teacher
will have students brainstorm about what purpose the music served in Blue Man Group. The
group will have a discussion about how music can be used as a form of entertainment. What
are students’ examples of music being used in an entertaining way? Do they attend concerts?
Do they like to listen to music at home? Do they like watching videos on television? One of
music’s main purposes is to be a source of entertainment, but it has other purposes as well.
Music can be used as a tool to inform people about issues that are affecting society. Over
the course of this opening project, students will look at a short novel, poetry, and music and
Tern ITU
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analyze the issues that these various media discussed and the way that these types of media
discussed them. The project will begin by the class reading Song of the Trees by Mildred
Taylor. This novel was chosen for a couple of reason. One is because of its length. Because
the unit is only six weeks long, and I want to show the music-English Language Arts
connection through a number of activities, I couldn’t assign the students a novel that might
take them about a month to read. I want to be able to finish a meaningful story and not feel
like the class has to race through it just to complete it. The meaningful part of Song of the
Trees is not its length or the vocabulary but the themes and understanding Taylor’s purpose
for writing.
Students will be divided into heterogeneous groups to discuss the novel each day. The
purpose behind putting the students in groups is that it will help students of mixed ability
levels all get something out of the instruction. Each student in each literature circle will have
a specific role that will change each night. The roles will be: the Summarizer, the Luminary,
the Connector, and the Discussion Director. The Summarizer’s job is to summarize the
events that occurred from last night’s reading. The Summarizer will use a graphic organizer
that shows the chain of events. The Luminary’s job is to choose three passages from the
reading that struck them and then explain why he or she chose that passage. The Connector’s
job is to make connections between the book and the outside world. The Connector will use a
graphic organizer to illustrate his or her ideas. The Discussion Director will be the leader of
the group. He or she will have to come up with 3-5 questions for the group to think about,
and should facilitate the discussion.
As the groups meet each day, the teacher will walk around and perform informal
assessment on how the groups are working together and if they are digging into the story. If
one group comes up with a particularly good issue or comment, the teacher might bring the
whole class together to talk about it. The objectives for students during the reading of this
novel is that they see the racism that was occurring in the 1930s in the United States, and that
they understand that a purpose of Mildred Taylor writing this novel was to inform people
about this racism. Do students think the medium of the novel is an effective way to reach
readers? Students will meet as a big group to discuss these issues.
Next, students will discuss two Langston Hughes poems together. These poems are “Let
America Be America Again” and “I Dream a World”. The class will read these poems
together out loud. The teacher will read and the students will follow along. Through his own
experience, the teacher has found that students comprehend better when they are reading to
themselves and listening, and not when they are reading aloud. Once both poems have been
read, the teacher will divide the students up into groups of two to discuss the major themes of
the poems. What were the major themes in both poems? How does the speaker view the
United States? Students should back up their views with evidence from the text. Students will
also be asked to think about why Langston Hughes wrote poetry like this. Do you think this
is an effective way to reach an audience? Is it more effective than writing a novel like
Mildred Taylor?
The following day, the teacher will play Bob Dylan’s “Blowin’ In the Wind.” Students
will receive copies of the words so that they can follow along with the music. After the song
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is over, the teacher will divide the students up into groups of two and the students will
discuss the song in a manner similar to the way they did when they discussed poetry the day
before. What theme is apparent in this song? How does the speaker view the United States?
Students should back up their views with evidence from the song. Once the groups have had
time to meet, they will report their thoughts back to the big group. The teacher will then lead
a discussion about the novel, poem, and lyrics the students read. What was similar about
these three works of art? What was different? Was one more effective then than another? The
teacher will use a Venn diagram to illustrate the similarities and differences. What kind of
power does the songwriter have? What kind of power does music have? The objective of this
discussion is that students will understand that music is one of the many mediums that can be
used to influence or to teach.
In order to hook the students even more, the teacher will show how current songs are
about the need for social change. The teacher will play the song ‘Where’s the Love” by the
Black Eyed Peas, and hand out copies of the lyrics. After the song has finished, the class will
meet as a big group and talk about the different themes and issues that come up in this song.
The class will also brainstorm as to what other songs they can think of that tackle an issue.
This will segue into an announcement of their homework. Students will be asked to find a
song of their choosing that tackles an issue, and then write an essay that is two pages or less
about the issues that are spoken about in the music. Students must back up their ideas with
evidence from the text. The teacher will use the essay as a form of assessment to see if
students understand that music can be used as an instrument for social change.
Project #2 – Creating Soundtracks for Stories
The objective of this lesson is that students will see how music can affect the way in
which stories are interpreted by creating a soundtrack of their own for a story. Students will
select a children’s book and create a soundtrack for it using Garage Band, an Apple program
that allows the user to create his or her own music by sampling different prerecorded
melodies and rhythms. The culmination of this activity will be students reading aloud their
story with their soundtrack playing behind them. Students will see that music and stories are
dependent on each other in movies, and that music affects the emotion level of the story.
The teacher will begin this activity by playing selected school-appropriate clips of music for
the students. Some music will be soft and mellow, while other clips will be aggressive and
rhythmically intense. As the students listen to the sound clips, they will free write about the
emotions that the music makes them feel. Maybe the music makes them feel nervous or
happy or scared. Maybe the music makes them think of someone running away, or someone
who is sad. The teacher will model an example of what he is looking for before the students
begin. After the teacher has played a few very different clips, he will break the students up
into groups of four and ask them to discuss how the music made them feel. Breaking up
students into small groups will give all students a chance to express their opinions. As the
students are discussing, the teacher will observe some of the discussions to assess the
strength of the opening activity, and jump into other discussions to ask questions of the
students.
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The point of this initial exercise is to get students thinking about the power of music to
affect our feelings. Music can make us feel happy or sad by the way it is played. Students
will be encouraged to come up with their own examples of music that makes them feel a
certain way. Maybe there are genres or specific songs that make them feel happy or sad or
scared. This opening lesson will segue in a lesson about how movie makers use music in
their movies to affect people’s feelings in a direct way. The teacher will start off the lesson
by showing a few clips of movies where music is used to heighten the sense of emotion. One
clip will be of the movie Jaws. After the viewing of the clips the class will have a big group
discussion about the movies and the music. Would the movie have been as
scary/happy/funny without the music? Can you think of examples when music has made you
feel more emotion when watching television shows, television commercials, or movies?
Would it have been strange if there was no music used at all?
For the next part of the lesson the teacher will discuss with students the concept of plot in
a story. In a big group discussion, the class will define plot as well as other vocabulary such
as rising action and climax. The class will look at some examples of stories and recognize the
pattern of action that they all have. The following day, the class will meet in the library and
use the period to research children’s books that they could use for their projects. The
rationale behind using a children’s book is that it is a short story that has a complete story
arc. Students will be able to read it and create diverse music in a reasonable amount of time.
The teacher will have worked with the school librarian ahead of time so that he or she will
have pulled out many examples of different children’s books for the students to browse. The
next class period will be co-taught with the Technology teacher. Students will get a period
long tutorial on how to use Garage Band. Students will get to experiment with Garage Band
and its many different loops. Armed with the knowledge of Garage Band and their story,
students will begin to work in English Language Arts and Technology class on their
soundtracks for their books. Before they begin creating their music, students must create a
plan to show to the teacher which shows what kind of music they are going to use and when
they are going to use it. This will be done for a couple of reasons. One is to make sure that
students don’t use all of their Technology class time messing around on Garage Band and
neglect the purpose of the project. The other is that by having students plan out their work,
they are learning good study skills, and are activating their critical thinking skills by working
on their rationale for making the soundtrack.
Students will now have a couple of days of workshop time in class to create their
soundtracks. By giving students class time to work, everyone has equal access to materials,
students can help each other as they go along, and the teacher can monitor students’ progress
and assess their level of understanding. Students will present their projects over the course of
the next couple of periods. Students will read their children’s story aloud while their music
that they created is playing behind them. During this part of the project students will hone
their public speaking skills because they will have to read the story in time with the music.
Although the presentations will take a couple of class periods, and that seems like a lot of
time to devote to presentations, students will be active listeners throughout their peers’
presentations. They will fill out a sheet that states when they felt emotion during the reading,
and what kind of emotion it was. All of the presentations will be potential learning
experiences for the class. The teacher will use the rest of the second period to reflect with the
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class on what they learned over the course of this project. What did they find easy about the
project? What did they find hard?
Project #3 – Renaissance Composer Media Project
For this project, students will be assigned to research a composer that wrote during the
Renaissance period and then complete a multi-media project that expresses their research.
This project will coincide with the History discipline. The objective of this lesson is that
students show that they can research and synthesize information from multiple sources and
individually present their research in a creative manner. The teacher will be looking for
evidence that the student is extending his or her own knowledge that he or she has been
creating in History class. The students will have about two weeks to work on this project. A
majority of the first week is going to be spent working with students on their research skills.
The teacher will have a big group discussion with the class to find out what their prior
knowledge is regarding research skills. This will dictate whether the instruction is more of a
review or a new lesson. The class will have discussions about evaluating the accuracy of
sources, evaluating point of view, and the advantages and disadvantages of the Internet as a
research tool. The teacher will model and explain how he previews a book to see if it has
information that he would need to add to a research project. The teacher will also model
note-taking skills so that students can stay organized and attribute information correctly. The
class will brainstorm different ways that they could present their information for an audience.
Students could present using PowerPoint or create a web page. They could make a poster of
their topic and bring in music, or if they are musically inclined they can perform some of the
musician’s music.
Once the teacher has worked with the students on their researching skills, he will assess
the students’ prior knowledge by brainstorming with them about possible composers that
they could research for their project. Some examples are:
• Guillaume Du Fay
• Josquin Desprez
• Giovanni Pierluigi da Palestrina
• John Farmer
• Claudio Monteverdi
The class will have a couple of class periods to research at the library. The teacher will
work with the school librarian ahead of time so that he or she can pull out some specific
reference materials for the students to kick-start their research. As the students research the
teacher will be constantly monitoring the students to make sure that they stay on track.
Students will be given some class time during the week so that everyone has access to the
same resources. All students will have access to computers, poster board, markers, scissors,
and books. Students will present their research information to the class in 5-10 minute
presentations. The teacher will be looking for whether the student was able to synthesize
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information and put it in his or her own words, and effectively show how the composer
influenced his time period or was influenced by his time period.
Project #4 – Comparing and Contrasting Novels with Broadway Adaptations
This project will be the final project students take part in before presenting at the
Culminating Activity. Elements of this activity were partially adapted from a lesson found on
PBS.org (http://www.pbs.org/wnet/broadway/teachers/lp1.html). Over the course of this
project, students will see that stories can be represented in different ways when they are
adapted for musicals. During this project, students will read selected sections of The Year the
Yankees Lost the Pennant and watch parts of the musical Damn Yankees! To begin the
project, the teacher will hold a big group discussion with students about movies that they
have seen that were originally books. Since the students might have read some of the Harry
Potter series of the Series of Unfortunate Events books, they should be able to add to the
conversation because these books were made into movies. The goal of the discussion is to
find out what students’ prior knowledge level is regarding books becoming movies. The class
will talk about what the good points and bad points are about adapting a story for the screen.
It might be exciting to see the characters up on the screen, but the story might change when it
gets put into a different format. The teacher will then ask the class to tell what they know
about musicals and if they have any experience with them. After that discussion, the teacher
will introduce the project. The teacher is only assigning the students a portion of the story
because it is a long novel, and there is only so much time available in the integrated unit.
The teacher will assign the students to get in their same literature circles that they were in
when they read Song of the Trees. The rationale for keeping the same students together is that
hopefully the groups will build off of their last experience of working together. This will aid
in team building and hopefully give students an impetus to come to class and keep up with
the assignments. The main goal of these Literature Circles is that students understand the plot
sequence and the main characters in the story. As the groups work, the teacher will monitor
their progress and informally assess their level of understanding. If groups bring up a
particularly good point, the class will have a class-wide discussion about it.
Once the students have finished the assigned sections of the book the class will have a big
group discussion about the sequence of events to make sure that everyone is on the same
page. The teacher will write down the chain of events on the white board. Once the students
are satisfied with how the list looks, they will copy down the notes that they came up with on
the left hand side of the page. The right side of the page will be blank. As the students watch
portions of a DVD version of Damn Yankees! that corresponded to the portion of the novel
the students read, they should take notes about the musical’s plot on the right side of the
page. Students should make notes to themselves about any differences they see when
comparing the book and the musical.
The following day, the teacher will make a Venn diagram with the students’ views about
the book and the musical. Students will discuss in a big group what the differences and
similarities are between the two formats according to their notes. The class will also have a
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discussion about the challenges writers and composers face when adapting a musical based
on a novel. Why were some lines added? Why were some lines cut? Was one version more
enjoyable than another? Does adding music to the story make it more powerful or less
powerful? Why?
Once the teacher feels comfortable that the students have an understanding regarding the
similarities and differences between musicals and novels that depict the same story, the
teacher will introduce the final part of the project. Students will be put into groups and must
choose a scene from a piece of literature that they agree upon and turn it into a brief song for
a performance. Through working on this project, students will get to see the difficulty writers
face when adapting literature for the stage, and students will have a chance to go through
their own thought processes on the subject. Students will be given a class period to research
together and will be given some class time to work together since it is difficult for
adolescents to get together to work on group projects. The students will be given an
expectations sheet that lists out what the teacher is looking for regarding this project. The
scene must be between five and ten minutes long. Students must create a song together that
they will perform in class. They will work on their song writing in music class with the music
teacher. In music class, students will learn the craft of songwriting. They will put together the
content of the song in English Language Arts class. No costumes or sets are necessary, but
students must come prepared to perform their songs with their group. As students watch
other students perform, they will fill out a criteria sheet that the class put together to offer
constructive criticism to their peers.
Once all of the groups have performed their songs, the class will have a reflection period
where they go over the positives and the difficulties of creating songs about literature. Did
students feel like they got the point of the story across through writing a song? Could they
picture doing this for an entire book? Was the scene more entertaining because music was
added? The teacher will have students fill out self-assessment forms about how they did
individually and as part of a group.
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Instructional Resources – English Language Arts
Text Resources for teacher:
Atwell, N. (1998). In the middle: New understandings about writing, reading, and learning (2nd
ed.). Portsmouth, NH: Boynton/Cook Publishers, Inc.
Allan, K., & Miller, M. (2005). Literacy and learning in the content areas (2nd ed.). New York:
Houghton Mifflin Company.
PBS (n.d.). Broadway: The American musical. Retrieved March 15, 2005 from
http://www.pbs.org/wnet/broadway/teachers/lp1.html
Resources for students:
Dylan, B. (1963). Blowin’ in the wind. The freewheelin’ Bob Dylan. New York: Columbia
Records.
Hughes, L. (2004). Let America be America again: And other poems. New York: Vintage
Books.
Taylor, M. (1975). Song of the trees. New York: Dial Press.
Wallop, D. (2004). The year the Yankees lost the pennant (Reissued ed.). New York: W.W.
Norton & Company.
Videos:
Abbot, G., & Donen, S. (Directors). (2004). Damn Yankees! [Motion picture]. United States:
Warner Home Video.
Brown, D., & Zanuck, R. (Producers). Speilberg, S. (Director). (1975). Jaws. [Motion picture].
United States: Universal Studios.
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Organization of Subject Matter – English Language
Arts
Standard 1: Discussion
1.4 – Know and apply rules for formal discussions
Standard 3: Oral Presentation
3.2 – Give oral presentations for various purposes, showing appropriate changes in
delivery and using language for dramatic effect
3.9 – Use teacher developed assessment criteria to prepare their presentations
Standard 8: Understanding a Text
8.24 – Interpret mood and tone, and give supporting evidence in text.
Standard 10: Genre
10.4 – Identify and analyze the characteristics of various genres (poetry, fiction,
nonfiction, short story, dramatic literature) as forms chosen by an author to
accomplish a purpose.
Standard 11: Theme
11.4 – Analyze and evaluate similar themes across a variety of selections, distinguishing
theme from topic.
Standard 24: Research
24.3 – Apply steps for obtaining information from a variety of sources, organizing
information, documenting sources, and presenting research in individual and
group projects.
Standard 25 - Evaluating Writing and Presentations
25.4 – As a group, develop and use scoring guides or rubrics to improve organization
and presentation of written and oral projects.
Standard 27 – Media Production
27.3 - Create a media production using effective images, text, music, sound effects or
graphics
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Classroom Environment – English Language Arts
In order to create a safe and friendly learning environment, the Tern team will have
discussions with the students early in the school year about classroom structures. These
structures should be set in the classroom to take care of behavior problems before they begin. By
giving the students a chance to come up with their class structures, they will feel ownership of
their environment and hopefully act in a more positive manner. The team believes that creating
pro-social structures with the students will be a more effective means of controlling the
classroom than using reactive rules. The teacher will also run conflict resolution activities so that
students will learn skills to deal with their peers in a collaborative setting better. Ultimately, the
goal is that students will become self-regulated.
Students will work in collaborative groups to complete projects for this integrated unit.
Specifically, students will be placed in Literature Circles when reading novels. Collaboration
will allow for differentiated instruction. Higher-level students will learn because they will have
an opportunity to teach, and lower level students will profit from the individualized instruction.
Within these groups, students will be able to work on communications skills and feel as though
they are part of a team. Everyone will get a chance to speak, and everyone will be counted on to
help the group because everyone’s job will be important within the Literature Circle.
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Assessment - English Language Arts
Assessment in English Language Arts class during this Making Connections integrated
thematic unit will be varied. The teacher takes the Howard Gardner approach and celebrates
multiple intelligences. Thus, students will get a chance to express themselves over the course of
this six-week integrated unit through various projects that incorporate written, oral, musical, and
artistic skills. Students will create songs during one project, and use multi-media to present
research on another project.
The teacher will also assess classroom behavior informally during class discussions and
Literature Circles. The teacher will make notes to himself about students’ group skills.
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Overview – Mathematics
Regular mathematics curriculum lesson plans will be interwoven with music theme during
the six-week ITU. Planned activities to connect mathematics with music will take place
throughout the six-week unit. In addition to the engaging activity kick-off of the unit, a trip to
the Blue Man Group performance in Boston, students will explore the emotional power of music
and sound in music and dance classes. Concert Tour Entrepreneur, a software program, will be
introduced during the unit connecting the music business with mathematics through use of
problem solving strategies and the collection and analysis of data.
Interdisciplinary lessons with the music teacher and other content teachers from the Tern
Team will incorporate musical connections with mathematical concepts. As part of the
culminating activity, an exposition and performance night entitled Ternapalooza, students in the
mathematics / music classes will endeavor to construct musical instruments using common
household objects or refuse. Students will have a choice for a unit project to be presented at
Ternapalooza – construct a musical instrument that will be included as part of the Ternapalooza
performance, compose a musical piece, create a dance performance with music, or prepare a
paper researching a mathematical concept with a music connection.
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Instructional Resources - Mathematics
Text Resources
Beall, S. (2000). Functional melodies: Finding mathematical relationships in music. Key
Curriculum Press. – activities designed to encourage students to hear, visualize, perform,
think, graph, and write about the musical relationships; physics of sound,
musical
language, aesthetics, and metaphor.
Nolting, A. C. (2003). Pythagoras eagle and the music of the spheres. Mayhaven Publishing. –
novel combining music and mathematical theme.
n.a. (1998). Making waves: A study of light and sound. Western Educational Publishing.investigations in which students make predictions, test their ideas, and discuss their findings.
n.a. (1997). Middle school math you really need. J. Weston Walch. – an activity book designed
to show the importance of mathematics in solving real-life problems and demonstrating the
relevance of learning math. Cooperative learning approach includes connections with music,
sports, places, and money.
Web sources:
Kindermann, L. (n.d.). Musinum: The music in the numbers. http://reglos.de/musinum. –
exploration of fractal concepts, self-similarity, and symmetry using a sonification program
which turns numbers into music.
MENC – music educators website. www.menc.org
PBS – Jazz and math: The Fibonacci keyboard. – exploration of Fibonacci sequence and its
relationship to a piano keyboard using episodes from Ken Burns Jazz documentary videos.
www.pbs.rog/jazz/classroom/
Exploratorium – math / science connection; construction of instruments; study of acoustics.
www.exploratorium.edu/music
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Other resources:
n.a. (2000). Math and Music. Wildridge Software, Inc – Designed to teach the mathematics
and physics behind music with historical, cultural and mathematical information.
n.a. (1997). Math in the middle … of music. Great Plains National. – series of videos
introducing mathematical and scientific connections with music.
n.a. (2001). Concert tour entrepreneur. Sunburst Technology Corp. – CD ROM software game
simulating business operations of running a music concert tour.
n.a (1999). Music is physics. Micro-Intel, Inc. – CD ROM software investigating science of
acoustics, ears, echoes, echolocation, frequency, musical instruments, sound, speed of sound,
and vibration.
Rodgers, G. L. (2004 September). Interdisciplinary lessons in musical acoustics: The
science-math-music connection. Music Educators Journal, 91(1).
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Organization of Subject Matter - Mathematics
Overall purpose of this unit:
•

Students will explore, discover, and understand mathematical concepts involving
patterns, ratios, measurement and data analysis through connections to music.

•

Students will investigate connections between mathematics and music and develop a
better understanding of scientific principles that explain variations in pitch, harmony, and
resonance, create a greater awareness of social and cultural connections of music with
literature and historical events, and identify connections with academic studies of
mathematics and music with the music industry today.

•

Students will work independently and cooperatively in exploring concepts and creating
culminating projects for the unit.

Massachusetts Curriculum Frameworks Learning Standards:
Unit goals and lesson plans for the mathematics component of this interdisciplinary thematic unit
were developed using guiding principles articulated in the frameworks document (problem
solving, communicating, reasoning and proof, making connections, and representations) and
addressed learning standards from four of the five strands (number sense and operations (N),
patterns, relations, and algebra (P), measurement (M), and data analysis, statistics, and
probability (D)).
•

Use ratios and proportions in the solution of problems, in particular, problems involving
unit rates, scale factors, and rate of change. (8.N.3, p 62, November 2000)

•

Apply number theory concepts, including prime factorization and relatively prime
numbers, to the solution of problems. (8.N.5, p 62, November 2000)

•

Extend, represent, analyze, and generalize a variety of patterns with tables, graphs,
words, and, when possible, symbolic expressions. Include arithmetic and geometric
progressions, e.g. compounding. (8.P.1, p 63, November 2000)

•

Create and use symbolic expressions and relate them to verbal, tabular, and graphical
representations. (8.P.4, p 63, November 2000)

•

Explain and analyze – both quantitatively and qualitatively, using pictures, graphs, charts,
or equations – how a change in one variable results in a change in another variable in
functional relationships, e.g.,
(A as a function of r), Arectangle = lw
(Arectangle as a function of l and w). (8.P.8, p 63, November 2000)
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•

Select, convert (within the same system of measurement), and use appropriate units of
measurement or scale. (8.M.1, p 65, November 2000)

•

Demonstrate an understanding of the concepts and apply formulas and procedures for
determining measures, including those of area and perimeter/circumference of
parallelograms, trapezoids, and circles. Given the formulas, determine the surface area
and volume of rectangular prisms, cylinders, and spheres. Use technology as appropriate.
(8.M.3, p 65, November 2000)

•

Use models, graphs, and formulas to solve simple problems involving rates, e.g. velocity
and density. (8.M.5, p 65, November 2000)

•

Describe the characteristics and limitations of a data sample. Identify different ways of
selecting a sample, e.g., convenience sampling, responses to a survey, random sampling.
(8.D.1, p 66, November 2000)

•

Select, create, interpret, and utilize various tabular and graphical representations of data,
e.g., circle graphs, Venn diagrams, scatter plots, stem-and-leaf plots, box-and-whisker
plots, histograms, tables and charts. Differentiate between continuous and discrete data
and ways to represent them. (8.D.2, p 66, November 2000)

Mathematics Unit Overview:
•

Week 1 – Engaging activity Blue Man Group field trip; unit is introduced and discussion
of ITU projects – exploration of music and mathematics connections, building musical
instruments that demonstrate understanding of mathematical concepts connecting music
and math, and participation in culminating event (Ternapalooza) with original musical
performance or project presentation. Class discussions of Blue Man experience will
begin process of making connections between music and academic disciplines of
mathematics and science. This week will include first of several collaborative periods
between music, social studies and math classes. Block period lessons will demonstrate
and discuss music terminology, history of instruments, and historical, cultural, and
mathematical connections with music. Pitch, harmony, resonance, beat, scale, and their
relationship to patterns that can be expressed mathematically will be introduced through a
musical exploration of the piano.

•

Week 2 – Collaborative classes with science – organizing, analyzing, and displaying data.
Students consider projects / research activities for Ternapalooza, the ITU culminating
activity.

•

Week 3 –Exploring patterns – linear and exponential relationships. Students continue
research on project or construction of musical instruments for the culminating activity.
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•

Week 4 - Introduce “Concert Tour Entrepreneur” Software for group investigation of
connections between music business and mathematics. The software is intended to
“improve math and planning skills managing a musical band in a business simulation.
Students select a band to manage. By using math, data, analysis, and problem-solving
skills, students make critical marketing decisions to keep their group profitable and
popular!” (Quotation from Sunburst Technology software description.)

•

Week 5 – Students complete “Concert Tour Entrepreneur” investigations with
presentation to class of group strategies and mathematical connections. Expectation is
that students will employ date tables, charts, and other media in their presentation. Joint
lessons with music teacher to look at patterns in music and use of Exploratorium web.

•

Week 6 – Final preparations for culminating event of unit, Ternapalooza.

•

Week 7 – Team meets to assess unit. Consider student assessments and their ideas to
improve unit for next year.
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Classroom Environment - Mathematics
Expectations
•

Tern team teachers met prior to the commencement of classes in August to review school
policies and to agree on general classroom guidelines and expectations for student
behavior

•

Team finalized a coordinated schedule of learning activities intended to develop and
improve student cooperative learning skills, promote understanding of diversity, and
foster safe learning environments

•

General guidelines are posted in each of the team classrooms

Physical
•

Classroom set-up will accommodate group and individual learning activities

•

PC technology and web based research capabilities within classroom

•

Work space and materials within classroom to organize and prepare ITU project and
presentation
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Assessment – Mathematics
•

Informal assessments will occur during daily lessons through observation, questions, and
participation of students

•

Formal assessment will take place through review of homework assignments, quizzes,
tests, and unit project

•

Unit rubric will be basis of student, group, and teacher assessment of ITU project
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Overview – Social Studies
World History - The European Renaissance
Teaching World History through Music
Civilizations can be divided into five forces that effectuate the beginning, development or demise
of a civilization: economy, political organization, geographic concerns, societal organization, and
dominant religions. Music as a cultural staple, offers an excellent medium to exemplify the
forces within a civilization. “Making Connections” via music is an interdisciplinary theme this
year in the 8th grade. Music will be used to help identify or exemplify various characteristics of
the European Renaissance era. In addition, we will make connections from music of this time to
contemporary music, investigate the sources of influential music or musical instruments, and
study how music in its various forms spread from one culture to another.
Throughout this unit, the social studies curriculum will be interwoven with topics covered in
science, math and language arts through the connecting force of music. As this theme relates to
the Renaissance era, students will be exposed to a number of ways that music amplifies
important issues or events from this time period. In addition, students will be able to see how
these issues/events are not isolated historical events, but have connections to the worlds of
science, art, language arts and mathematics. We will also study how music, in its various forms,
spreads from one culture to another. Lastly, as an additional connecting force, students will be
able to understand how music, contemporary to Europeans living during the 1500 and 1600’s,
reflected their society’s values and ideals, as does the “contemporary” music that is listened to
today.

Making Connections ITU Objectives for Social Studies
Through the connecting force of music students will:
 Be able to understand how music, contemporary to Europeans living during the 1500’s
and 1600’s, reflected their society’s values and ideals, as does the “contemporary” music
that is listened to today.
 Gain an awareness of the many ways that music can teach us about significant historical
issues or events
 Be able to see how the major events of a time period are not isolated historical events, but
have connections to the worlds of science, art, language arts and mathematics
 Appreciate how music, in its various forms, spreads from one culture to another
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Instructional Resources - Social Studies
Text Sources:
Title:
1) World History: The Human Journey

Publisher:
Holt, Reinhart & Winston, 2003

2) History Alive “Europe’s Transition to the Modern World”
Teachers’ Curriculum Institute, 1997
Web sources:
1) World History Sources: Music http://chnm.gmu.edu/whm/w/64.html
2) History of music: www.Exploratory.edu\music
3) Music history with info on eras, composers, glossary, etc.
http://www.essentialsofmusic.com/ (WW Norton & Co.)
4) Teaching music links; huge everything from history to instrument construction to
literature and science etc.
http://surfaquarium.com/IT/content/music.htm
5) Specific Unit Source materials:
a. Broadside Ballads from 15th & 16th centuries
http://www.bodley.ox.ac.uk/ballads/ballads.htm.
b. Instruments and Art: The Museum of Musical Instruments
http://www.themomi.org/museum/index2.html
c. History of musical instruments
1. http://www.music.indiana.edu/music_resources/instr.html
d. Art & Music
1. http://www.wga.hu/index1.html
e. History of the Opera
1. The Kennedy Center: http://artsedge.kennedycenter.org/content/2374/2374_aida_operahistory.pdf
2. Opera World: http://www.operaworld.com/special/director.shtml)
3. ThinkQuest:
Music: The Force Linking the Ages of Man
http://www.tqnyc.org/NYC041099/baroque.html
f. Music of The Protestant Reformation & The Catholic Counter-Reformation
1. http://en.wikipedia.org/wiki/Mass_(music)
2. http://trumpet.sdsu.edu/M345/Early_European_Music4.html
3. Martin Luther and Lutheran hymns
http://www.smithcreekmusic.com/Hymnology/Lutheran.Hymnody/L
utheran.hymnody.html (includes additional links)
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6) Teaching strategies:
a. http://www.musiceducationmadness.com/musicappreciation.shtml
Field Trips:
1) Blue Man group outing
2) Museum of Fine Arts & Symphony Hall Tour and Attendance of a Symphony rehearsal
with Q&A afterwards
a. Musical Instruments Gallery
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Organization of Subject Matter - Social Studies
The European Renaissance
I. Mass History Frameworks for 8th grade
The integrated thematic unit of Making Connections will have several classes where team
teachers will be working together in the classroom. In regard to social studies, “Making
Connections” via music will be utilized in covering the following Massachusetts history
frameworks:
The Medieval Period in Europe to 1500
(Letters C – E have situations or events that lead into the Renaissance period that will
be part of the “Making Connections” ITU)
WHI.7 Describe the major economic, social, and political developments that took place in
medieval Europe. (H, E)
A. NA
B. NA
C. The initial emergence of a modern economy, including the growth of banking,
technological and agricultural improvements, commerce, towns, and a merchant
class
D. NA
E. The growth and development of the English and French nations
Renaissance and the Reformation in Europe
WHI.29 Describe the origins and development of the Renaissance, including the influence
and accomplishments of Machiavelli, Michelangelo, Leonardo da Vinci, Raphael,
Shakespeare, and Johannes Gutenberg. (H)
WHI.30 Describe origins and effects of the Protestant Reformation. (H)
A. The reasons for the growing discontent with the Catholic Church, including the main
ideas of Martin Luther and John Calvin
B. NA
C. The weakening of a uniform Christian faith
D. The consolidation of royal power
WHI.31 Explain the purposes and policies of the Catholic Counter-Reformation, including
the influence and ideas of Ignatius Loyola. (H)
WHI.32 Explain the role of religion in the wars among European nations in the 15th and 16th
centuries. (H)

Tern ITU

27

12/17/2010

History Frameworks, cont.
Scientific Revolution and the Enlightenment in Europe
WHI.33 Summarize how the Scientific Revolution and the scientific method led to new
theories of the universe and describe the accomplishments of leading figures of the
Scientific Revolution, including Bacon, Copernicus, Descartes, Galileo, Kepler, and
Newton. (H)
WHI.34 Describe the concept of Enlightenment in European history and describe the
accomplishments of major Enlightenment thinkers, including Diderot, Kant, Locke,
Montesquieu, Rousseau, and Voltaire. (H)
WHI.35 Explain how the Enlightenment contributed to the growth of democratic
principles of government, a stress on reason and progress, and the replacement of a
theocentric interpretation of the universe with a secular interpretation. (H)
State frameworks also list concepts and skills that are deemed important. This ITU will help
students further develop the following skills:
History and Geography
5. Explain how a cause and effect relationship is different from a sequence or correlation of
events. (H,C,E)
6. Distinguish between long-term and short-term cause and effect relationships. (H,G,C,E)
7. Show connections, causal and otherwise, between particular historical events and ideas
and larger social, economic, and political trends and developments. (H, G, C, E)
8. Interpret the past within its own historical context rather than in terms of present-day
norms and values. (H, E, C)
9. Distinguish intended from unintended consequences. (H, E, C)
10. Distinguish historical fact from opinion. (H, E, C)
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Unit Outline - The European Renaissance
The connecting theme of music is woven into the unit as it applies to features of the
Renaissance curriculum.

Highlights of The Renaissance Unit
 Ethnomusicology….Music as a Reflection of Culture
o How does today’s music reflect the culture of today’s youth?
o How does music of the 16th & 17th centuries reflect the culture of Renaissance
Europe?…The Broadside Ballad
 Social change in Europe…
o How did the music and storylines of 17th century Opera reflect the ideals of the
Italian Renaissance and the Humanist Movement
o Music as a reflection of economic prosperity and educational enlightenment
 The Scientific Revolution…
o Instrument design and construction: post-feudal divisions of labor to highlyskilled craftsmen…Instrument Gallery at the Museum of Fine Arts
 Renaissance & High Art
o Music as a theme of Renaissance art reflecting the “rebirth” of European interest
in the arts
 The Protestant Reformation & the Catholic Counter-Reformation
o Music as an “instrument” of religion

Renaissance Unit in Detail
1. Part I: Ethnomusiclology…The Study of Music as a Reflection of Culture
(Mass Concepts & Skills: #’s 5, 7 & 8)
Why do we need to study music as part of a society’s culture? How should we study that
music? Students will read an amazing article entitled, “Music” by Marion Jacobson, an
assistant professor in Music and Humanities. In this article, she discusses the
omnipresence of music in nearly everyone’s daily life, and how it has always been an
essential characteristic of human existence.
“…music is more than a component of other kinds of activity. When we delve deeper into even one
kind of sound that surrounds us on a daily basis and grapple with its meaning, we get a unique
opportunity to travel through other kinds of experiences and perspectives. This kind of inquiry—
studying music through the ears and eyes of the people who make and consume music—is called
ethnomusicology. You can use some of the ethnomusicologist’s tools to uncover the historical and
cultural significance of any musical event you may encounter.” Marion Jacobson
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Unit Outline, cont.
Activity: The Music Mirror
1) In pairs, students brainstorm with each other popular music that is
representative of today’s youth and why.
2) Next, students get together in groups of 4 and continue to brainstorm/debate
ideas. Students are encouraged to defend their selections.
3) Once the group has selected 3-4 themes, select about 5 songs that use these
themes or refer to them.
4) Identify the artists who composed or perform these songs. Describe them with
5 W’s & H.
5) Next, determine how this music is best heard. What “musical system” was
used?
6) Next, determine how this music was made? How do these “instruments” fit
into today’s landscape? (define landscape)
7) Now, analyze your information. Does this analysis describe you and your
friends and the environment/society in which you live?
2. Part II: Ethnomusicology & The Broadside Ballad
(Mass frameworks: WHI.7, C ; WHI.29; WHI.30)
After reading and analyzing the above article and completing the above activity, students
will prepare an analysis of the relationship between 15th & 16th century Europeans and
their music. As introduced in the article and activity, students will use the following
essential questions for their own analysis:






Who made the music?
Who listened to the music?
What was the musical system?
How was the music performed?
What is a musical artifact? What musical artifacts are relevant to the Renaissance?

In trying to understand popular culture of the era, as opposed to the culture of high
society, students will research Broadside ballads, which “were popular songs sung in
taverns or homes, on streets, or at fairs in Britain between the 16th and 18th centuries.”
(World History Sources, http://chnm.gmu.edu/whm/w/64.html)
The Bodleian Library of Oxford University holds a tremendous collection of Broadside
ballads, which students can access, online at
http://www.bodley.ox.ac.uk/ballads/ballads.htm.
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SS Unit Outline, cont.
“The Bodleian Library Broadside ballads were popular songs, sold for a penny or halfpenny in the streets of towns and villages around Britain between the sixteenth and early
twentieth centuries. These songs were performed in taverns, homes, or fairs -- wherever a
group of people gathered to discuss the day's events or to tell tales of heroes and villains.
As one of the cheapest forms of print available, the broadside ballads are also an
important source material for the history of printing and literacy. Lavishly illustrated with
woodcuts, they provide a visual treat for the reader and offer a source for the study of
popular art in Britain.” (Bodleian Library, Oxford University
http://www.bodley.ox.ac.uk/ballads/ballads.htm)
3. Out of feudalism to the Growth of Towns…
(Mass frameworks WHI.7, C & Mass Concepts & Skills: #’s 5, 7 & 8)
Traveling Minstrels: instruments, songs, folklore…Spread of Ideas…ditto above & the
printing press (accessibility)
4. Social Change in Europe…
(Lesson done with the Music and Language Arts Departments)
(Mass frameworks WHI.30; Mass Concepts & Skills: #’s 5, 7 & 8)
Formal styles of music also reflected changes in Europe…
“The composers of the Renaissance concerned themselves with three different areas of
music:
• Sacred music: Composers continued to work with the older forms such as the
motet and Mass. It is in this music that we find the clearest international style.
• Secular music: Composers created new forms that reflected national trends, such
as the Italian madrigal and the French chanson.
• Instrumental music: The rise of music printing encouraged the spread of
instrumental music for amateurs, and more specific types emerged.”
From: (www.essentialsofmusic.com, WW Norton & Company)
Also a Time of Experimentation (Baroque music)
• Musicians embraced the idea that music could move the listener in a real and
physical way.
• Opera, with its blend of music and drama, was the full realization of this ideal.
• In instrumental music, no less than in opera, composers experimented with ways
of creating impressive effects.
From: (www.essentialsofmusic.com, WW Norton & Company)
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SS Unit Outline, cont.
Activity: Italian Renaissance Ideals via The Madrigal and the Opera
Students will discover how the styles and themes of music found in Baroque
music and opera are yet another reflection of the Humanist movement and the
Italian Renaissance.
1) In music class, students will discuss the forms of opera, the roles of tenors,
basses and sopranos. They will also review the language of opera such as,
aria, libretto, etc.
2) In both social studies and music, students will review the history of opera and
its earliest form, the Madrigal.
a. Source material from,
i. The Kennedy Center: http://artsedge.kennedycenter.org/content/2374/2374_aida_operahistory.pdf &
ii. Opera World’s site:
http://www.operaworld.com/special/director.shtml)
iii. Visit the student-generated, ThinkQuest site and take their
quiz:
Music: The Force Linking the Ages of Man
http://www.tqnyc.org/NYC041099/baroque.html
3) Lastly, they will view selections from Italian operas written in the early
1600’s and decipher their stories and meanings.
4) Using the plot lines from the operas, students will create a portrait of societal
concerns and interests during the Renaissance.
5) Next, students will use these plot lines to compare/contrast opera stories to
plot lines from soap operas or WB network dramas on television that they
watch.
6) As a Language Arts extension, students will write their own opera stories and
select music that reflects the moods, themes or situations in their stories.
5. Social Classes…
-After completing the prior lessons, students will write a journal entry comparing and
contrasting the styles of music and explaining how each style was attributed to particular
social classes.
-Essential Question to: How did the Enlightenment provide a basis for entertainment for
the new middle class?
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SS Unit Outline, cont.
6. Music and Religion: the Protestant Reformation and the Catholic CounterReformation…
Essential Questions:
 What was the Music of the Protestant Church v. music of the Catholic Church?
 How was music used in regard to ceremony and as a method of drawing people
in, spiritually and physically?
 What was the Impact & Meaning of religious music?
 What is the Gregorian Chant?
Activity: Students will discover the characteristics and motives of both Protestant
reformation music and then Catholic counter-reformation music.
1) The class will be divided into thirds. Two of the groups will be assigned either the
Protestant reformation or Catholic counter-reformation. The last group will be
“Undecided.”
2) Members of the undecided group will be given descriptions of their individual lots
in life, the type of job they hold, where they live, and possible hopes/dreams for
their family.
3) Meanwhile, the two reformation groups will review samples of music that seem to
best represent their points of view.
4) After a set amount of time and using representative music, each reformation
group will be given an opportunity to convince the Undecided group members
that their view of religion and life is the best.
5) After both sides have had an opportunity to play their music and share the words,
members of the Undecided group will choose which side best represents their
needs/desires.
Source material from: http://en.wikipedia.org/wiki/Mass_(music)
7. The Humanist Movement & Education…
In conjunction with English Language Arts, students will learn how the Humanist
movement, with its emphasis on education, was exemplified in music, musicians, and
composers. “Music moved from the science of number to an expressive art viewed as an
equal to rhetoric.” (www.essentialsofmusic.com, WW Norton & Company)
Students will select a composer, musician, band, ensemble or orchestras to research how
and why their selected composer, etc. was characteristic of the Renaissance period. As
described in English Language Arts, “students will complete a multi-media project about
a composer who made music in the Renaissance era. Students will present information
about the composer’s life and look deeply into how the music affected the era.
Students are encouraged to present the project in a form that expresses their talents best.
Students who are comfortable on the computer may present using
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SS Unit Outline, cont.
PowerPoint or create a web page. Students who have music ability can play a bit of a
piece from the composer they are studying. Other students might prefer to bring in music
of their composer on cassette or CD. Other students with more artistic abilities may
prefer to create a poster about their composer. The objective of this project is that
students will present biographical information using multi-media.
Activity:
a. Students will begin their research at WWW.essentialsofmusic.com, where they
can find biographies and listening samples.
b. A list of composers might include the following (from
www.essentialsofmusic.com):
i. Guillaume Du Fay (1397-1474)
ii. Josuin Desprez (c. 1440-1521)
iii. Giovannie Pierluigi da Palestrina (c.1525-1594)
iv. John Farmer (fl.1591-1601)
v. Claudio Monteverdi (1567-1643)
vi. Henry Purcell (1659-1695)
vii. Elisabeth-Claude Jacquet de la Guerre (c. 1666-1729)
viii. Antonio Vivaldi (1678-1741)
ix. George Frideric Handel (1685 –1759)
x. Johann Sebastian Bach (1685 –1750)
c. Further research, note-gathering and writing strategies will be
handled on a one-to-one basis.
8. Scientific Revolution and Technological Advances…
(As an extension of Science and English Language Arts)
Technological advances were not only seen in “scientific fields,” but also in the
development of new types of music and instruments. This can be exemplified in the
making of finely crafted instruments. In terms of the scientific revolution these were new
technologies that altered the traditional sounds of music, which had tended to focus on
vocals. It included the development of new instruments such as wind instruments;
perfection of the stringed instrument as violins became the most important instrument in
ensemble music. Moreover, instruments became as important if not more than the
“musical voice.”
Activity: The Instruments behind the Music
Students will put together a “Playbill” of musical instruments from the
Renaissance and then visit the Museum of Fine Arts permanent Instrument
Collection.
1) First, students will research and create a large child’s picture book of typical
Renaissance instruments in a fictional story.
2) The book will include information about its creator(s), how it was played, why/how
it was created and for what type of performance and what it looked like by creating
a detailed drawing.
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SS Unit Outline, cont.
3) Students will share these books by reading them to 1st & 2nd graders in music
classes at the elementary school.
(Source material: http://www.s-hamilton.k12.ia.us/antiqua/instrumt.html)
9. Renaissance & High Art …
a. As part of Renaissance themes in artworks:
i. As part of daily warm-up, students observe works of art via transparencies
or the Internet (LCD projector). Labeled “Art slides,” students prepare a
grid for each piece where they include a sketch and three observations and
three inferences about the displayed artwork. A class discussion follows
where observations and inferences are shared. At the conclusion, the name
of the artist, context, subject or historical significance is explained to the
class. During our “Making Connections” ITU, Renaissance art with
musical themes that also represent social or cultural themes will be
presented. Example:
ii. The Museum of Musical Instruments (MOMI) has a great website with
connections to the Museum of Modern Art and other significant museums.
One relevant exhibit currently online is “The Art of the Guitar” with
examples of several Renaissance pieces that include the guitar and music
as their subjects. The guitar and music represent a significant shift in
societal attitudes toward daily life and leisure time.

“The Concert” 1624 By Gerrit van Honthorst
“Honthorst, a Dutch artist best known for his mythical and biblical genre scenes as well as
portraits. The Concert is a lyrical painting of musical merrymaking fun set in a theatrical setting
where women are playing lutes and singing. Honthorst was influenced by Caravaggio in the
early part of his career seen by the deep shadows and powerful light source. Later in his career
his style would change again and his manner of painting reflected that of artist Anthony van
Dyck. This lighter manner achieved him international success during the last three decades of his
career, which was rare for a court portraitist.”
http://www.themomi.org/museum
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*This Dutch artist of the Renaissance painted a number of pieces incorporating musical
instruments into his themes.
Additional musical extensions might include:
The 100 Year War: France & England…and the music of these wars.
Nationbuilding & Centralized National Authorities…
Music became one of many cultural tools for distinguishing the new European countries
from one another. Each country could lay claim to particular musical styles to which it
proudly became identified.
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Classroom Environment - Social Studies
The Tern Group looks at classroom environment having two distinct areas: the first is the
physical environment; the second is the culture of the classroom.
The Tern Group has a team philosophy that promotes and supports cooperative group learning,
student-based inquiry, and differentiated instruction that supports a variety of Gardner’s multiple
intelligences. In addition, the final outcome for most of my social studies lessons is for students
to recognize that they have real and relevant connections to what happens in the world. Lessons
are varied and incorporate cooperative learning group strategies, differentiated activities, and
engaging hands-on projects. Through this ITU, it is my intention to guide students toward
additional real-world connections outside of social studies. After having learned about the
historical and cultural backgrounds of different groups involved in world events or conflicts, I
would like to see my students have a better understanding of how and why these situations occur
and what the impact is on their own lives.
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Assessment - Social Studies
Assessments will primarily be rubric-based. Students will set goals for themselves and know
what will be required to meet that goal. Performance assessments will also be utilized and
students will have an opportunity to demonstrate their abilities through a collection of
assessments. All assessments will take into account effort and dedication, and if part of a group
project, students will receive both an individual grade and a group grade.
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Overview - Science
Throughout this unit the Science discipline will work with the other core disciplines and
unified arts where appropriate to develop relevant course work that ties into our theme of
Making Connections. One medium that will be stressed in this ITU is that of music, the Science
Standards for grades 6-8 are somewhat limiting in regards to music, so the Science discipline
will be incorporating music where applicable but the main emphasis will be on the theme of
Making Connections.
This Integrated Thematic Unit is planned for six weeks. The following topics will be
covered in Science during this six-week unit: Classifications of Organisms, Living Things and
Their Environment, Energy and Living Things, and Ecosystems. During the entire unit projects
and class work will help build up to the culminating activity, Ternapalozza! The specific state
standards that will be addressed are outlined in the Science Organization of Subject Matter
section.
While the main medium of this ITU (music) does not have direct correlations to Science
standards of grade 6-8 they do touch upon standards covered in earlier grades. When appropriate
discussion of previously covered standards will be addressed.
The life sciences investigate the diversity, complexity, and interconnectedness of life on
earth. The purpose of this unit while covering mandated state standards is to help students
discover, question, and understand the connections that take place in life, specifically in regards
to Science. Students will get the opportunity to do hands on experiments where through inquiry
and investigation they will see the impact of what appear to be unrelated events to the
environment we live in.
During the design of this Science ITU the cultivation and development of various student
skills is of primary importance. These skills fall into three main categories:
1. Science skills - These skills while not necessarily limited to Science will be reinforced
and developed through the curriculum, these skills consist of: observing, measuring,
replicating experiments, manipulating equipment, and collecting and reporting data.
2. General Student skills - These skills enable the student to become more proficient at
understanding information, these skills consist of: critical thinking, note taking, and
study habits.
3. Cooperative skills - These skills enable the student to work effectively in groups and to
help them develop into good citizens, these skills consist of: active listening, conflict
resolution, and social skills.
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Instructional Resources - Science
Text Resources for teacher:
1) Standards-Based Science: Graphic Organizers, Rubrics, and Writing Prompts for Middle
Grade Students by Imogene Forte, Sandra Schurr
2) Help! I'm Teaching Middle School Science by C. Jill Swango, Sally Boles Steward
Text for students:
1) Glencoe Earth Science, Life Science, and Physical Science. Glencoe/McGraw-Hill, 1997

Web sources:
1) http://www.mass.gov/envir/biodiversity/default.htm - The Massachusetts Biodiversity
and Ecosystem Protection page. This web source can be used by both teacher and
students.
2) www.massaudubon.org/ - The Massachusetts Audubon Society. This resource may be
used by teachers and students.
3) www.ecotarium.org/ed/fieldtrips/frameworks.html - For teacher, Massachusetts
Curriculum Frameworks.
4) http://www.mnh.si.edu/ - Smithsonian Museum of Natural History
5) http://www.ucmp.berkeley.edu/glossary/gloss5/biome/ - Information on biomes
6) http://www.grinningplanet.com/6001/environmental-songs.htm - Environmental songs
Field Trips:
1) Blue Man Group outing (see engaging activity)
2) Visit to the Plymouth Pinelands
Located in Plymouth MA. The Plymouth Pinelands hosts some of the most significant
natural ecosystems in the Northeastern United States. This fire-adapted forest is home to
a host of rare species found almost nowhere else in the world. Interspersed among the
20,000 acres of pine barrens are dozens of remarkable coastal plain ponds.
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Videos:
1) PBS Video - Song of the Earth.
Excerpt - Some birds make sounds that are musical to our ears. Consider the skylark,
whose melodious sounds we label as song. So it's quite natural to wonder whether there
is a connection between animal sounds and the music that humans create. The deepest
mystery of all: What purpose does music serve? Famed naturalist Sir David
Attenborough examines various exotic members of the animal kingdom for clues to this
fascinating puzzle.
2) The Galapagos Islands, twenty minute video.
Excerpt - The islands Darwin made famous are still alive and well one hundred fifty
years after his visit. Take your students on a field trip to this unique ecosystem to learn
more about the connections between ecosystems and evolution, and the fight to save
endangered species.
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Organization of Subject Matter - Science
Throughout this unit several Massachusetts Science Standards will be covered, specifically the
following:
Strand 2: Life Science (Biology)
1) Classifications of Organisms
Learning Standard
a. Classify organisms into the currently recognized kingdoms according to characteristics
that they share. Be familiar with organisms from each kingdom.
13) Living Things and Their Environment
Learning Standard
a. Give examples of ways in which organisms interact and have different functions within
an ecosystem that enable the ecosystem to survive.
14) Energy and Living Things
Learning Standard
a. Explain the roles and relationships among producers, composers, and decomposers in the
process of energy transfer in a food web.
15) Energy and Living Things
Learning Standard
a. Explain how dead animals and plants are broken down by other living organisms and
how this process contributes to the system as a whole.
16) Energy and Living Things
Learning Standard
a. Recognize that producers (plants that contain chlorophyll) use the energy from sunlight to
make sugars from carbon dioxide and water through a process called photosynthesis.
This food can be used immediately, stored for later use, or used by other organisms.
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17) Changes in Ecosystems Over Time
Learning Standard
a. Identify ways in which ecosystems have changed throughout geological time in response
to physical conditions, and the actions of humans. Describe how the changes may be
catastrophes such as volcanic eruptions or ice storms.

Outline of Science Unit
The following information is just an outline of the Science ITU Making Connections. As
interaction with the students evolves, changes to the curriculum will be made to fit the needs and
interests of the students where appropriate.
Week 1:

In the first week of this unit students will receive a detailed outline of the topics and
class schedule for the Making Connections unit. This unit will be kicked off with an
outing to see the Blue Man Group (see engaging activity description). The first week
will continue with an overview of what the students will be doing with this unit.
Specifics items to be covered are: timeline for unit, material to be covered, projects
and labs, grading criteria, enduring understandings, essential questions, and learning
skills.
The first week will center on the classification of organisms. The teacher will
conduct a K-W-L exercise to understand the student’s level of knowledge on this
topic as well as to generate ideas on what areas are of interest to the students.
A fun exercise that would be done this week would be do have the students do a
classification of shoes, the shoes that they themselves are wearing. Students would
be asked on how to group the shoes, identify the characteristics of the shoes, and
identify shoes that fit into more than one grouping. The second part of this exercise
would be for the students to do a classification of an organism from then kingdom to
the species. Different groups of students will be doing classifications of different
organisms.

Week 2:
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The second week will focus on living things and their environments. This week
students will be doing a project on population studies and the carrying capacity of the
Earth. If the human population continued growing at the rate seen in 1990, the world
would tally 694 billion people by the year 2150, the United Nations predicts. This
week the Math teacher will spend some time in class working with the students on
their projects in regards to calculating population density, ratios, trending, and
estimating.
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The group work that students do this week is something that they can build on if they
so desire for a Ternapalooza exhibit.
Week 3:

Week three will deal with energy and living things. Students will get an
understanding of the transference of energy. Students will do a lab where they will
get to see the process of how dead animals and plants are broken down by other living
organisms and how this process contributes to the system as a whole. This week
students will be learning about the food chain and were various organisms fit in;
producer, consumer, decomposer. A simple lab this week would be a nature walk
somewhere local, perhaps even at the school. The students would need to document
the environment, look at the various organisms that live in the environment, and
comment on the interaction of the various organisms in the environment.
Musical connection during this week would be the Circle of Life.

Week 4:

In week four we will start our study of ecosystems. This will be kicked off with a
field trip to the Plymouth Pinelands ecosystem. During these last two weeks students
will be pulling together skills and knowledge that we have developed since the
beginning of this unit to get a holistic view and understanding of ecosystems. As we
start looking at the environment as a whole we will incorporate the impact that some
noted individuals have had regarding the environment. As we discuss Henry David
Thoreau, the Thoreau society and Walden Pond connections will be made to work the
students have done in the language arts.
After the Plymouth Pinelands field trip students will work on an original essay that
incorporates the scientific aspect of what we are studying about ecosystems to make a
persuasive argument either for or against the preservation of ecosystems.

Week 5:

Week five will continue the study of ecosystems. During this week the music teacher
will help co-teach as students learn about some folk songs that were used to champion
environmental issues. A case study that we will look at will be the George’s Bank
ecosystem. This will be a comprehensive case study where students will research
various aspects of this incredible ecosystem. This project will be far reaching in that
areas of inquiry will extend to: historical use of this ecosystem, economic issues,
political issues, foreign policy and other issues that the students may bring up.
Musical connection to the fishing industry song Make and Break Harbor reference
site http://nfldsongs.tripod.com/02/make.htm for lyrics.
An additional project this week would be a Biome Bazaar. Students will construct
their own biomes and be responsible to develop activities and presentations that will
explain their biomes to others. The types of biomes the groups develop would be up
to them (aquatic, deserts, forests, grasslands, tundra).
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Week 6:

Students will be given extensive time this week to work on their Ternapalooza
projects. Some student projects that may be included in Ternapalooza are the
ecosystems that the students built in week 5, or the population project that was done
in week 2.

During this entire six week unit various ESR activities will be used as the need arises. Also
where appropriate ESR activities will be incorporated into the lesson plans.
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Classroom Environment - Science
The Tern Group looks at classroom environment having two distinct areas, the first is the culture
of the classroom the second is the physical environment.
The Tern Group has a team philosophy of self-regulation. During the initial weeks of the school
year a significant amount of class time is spent on establishing how the class is to be run.
Teachers and students work together to come up with a set of structures that work for each class.
Each teacher has their own process on how they develop these structures. In the Science class
there are some nonnegotiable structures that are implemented by the teacher (student safety), the
remainder of the structures are determined by the students and change over the course of the
school year as needed.
The physical environment of the Science class is made up of the students and the materials
needed for lab and class work. The student’s desks are placed in groups of four throughout the
room. Students are formed into base groups that they will work with regularly. Throughout the
unit students will be formed into adhoc groups to work on mini-projects and class work. In some
instances students will form their own groups, other times groups will be assigned by the teacher.
It is a team belief that students have more meaningful learning experiences when they are in a
heterogeneous environment, to this extent we try to make our classes and groups as
heterogeneous as possible.
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Assessment - Science
Assessments for Science during this ITU fall into two categories, the first is informal assessment,
and the second will be formal assessment.
Informal assessments will be noted by classroom participation, effort put into group work.
Informal assessment will be primarily done by observation.
Formal assessments will fall into the following categories:





Homework assignments
Tests
Projects
Culminating activity

Prior to tests review sessions will be made available to students that need them. At the beginning
of this unit students will receive along with the unit outline rubrics for how homework, projects,
and the culminating activity will be assessed. Tests will be reviewed in detail when they are
handed back to students.
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Culminating Activity - Ternapalooza!!!!!!
Ternapalooza noun. 1. An eclectic ensemble of vignettes, music, exhibits, and happenings by
a multitalented set of individuals.
Ternapalooza is an extravaganza! The Tern team plans to stage Ternapalooza in the evening so
that students, parents, and community members can be part of this extraordinary event.
Ternapalooza is a multi-pronged event. Some students will be performing dramatic vignettes,
other students will be performing original works of music on instruments that they themselves
have created, and other students will have interactive exhibits for spectators to participate in.
The objective of Ternapalooza is to bring together the various topics that have been covered
during the ITU of Making Connections and present it in a relevant fun format.
Students have been given a rubric so that they will know the criteria for this activity (see
attachment A1).
Students may do any of the following activities for their Ternapalooza activity. If a group would
like to do some other activity for their project they should check in with team teachers for
approval.
Potential Activities:
1.

Dramatic Vignette

2.

Exhibit

3.

Musical (i.e. instrumental, rap…)

4.

Presentation (oral or PowerPoint)

5.

Other
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Culminating Activity Requirements
Requirements for this activity fall into two categories: 1) What the students deliver for
Ternapalooza; 2) The managing and execution of Ternapalooza.
Student Deliverable
The Tern team has intended that students should have as much flexibility and creativity as
they wish for what they would like to contribute to Ternapalooza. There are only two
requirements for what the students deliver for the culminating activity:
1) That the activity relates to content that has been covered in any of the core
disciplines or unified arts during this ITU
2) That the students show how the deliverable ties into the ITU Making Connections
Execution of Ternapalooza
Students will be responsible for the managing and execution of Ternapalooza. Specifics
include:
•
•
•
•
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Promotion of event
Coordination of activities
Managing the physical plant
Setup and breakdown of event
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Assessment - Culminating Activity
The Tern team has constructed a rubric to assess the student’s performance, participation, and
effort for the culminating activity. The rubric will be given to the students during the initial
week of the ITU and reviewed in depth as to the specifics of it.
Assessment done by the Tern team will be varied. The team takes the Howard Gardner approach
and celebrates multiple intelligences. Thus, students will get a chance to express themselves over
the course of this six-week integrated unit through various projects that incorporate written, oral,
spatial, kinesthetic, and artistic skills.
The culminating activity will assess whether or not students have grasped the concept of
interconnectedness and made it relevant to their own world.
See attachment A1 for culminating activity rubric.
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Assessment of ITU Making Connections
Assessment of the ITU Making Connections falls into two categories: 1) Having the students
complete an assessment of the unit, 2) Having the team teachers do an assessment of the unit.
The Tern team is extremely interested in getting feedback from our students. During the course
of the unit informal feedback has been gathered, however, at the end of the unit we wish to have
a more formal process to evaluate the ITU.
The next two pages are assessment forms that students and teachers would fill out. Team
teachers would meet to discuss the both student and teacher assessments. After the team teachers
have met the entire team would meet as a whole to close the loop on the assessment process.
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Student Assessment of ITU Making Connections

1. What did you like best about this ITU?

2. What did you like least about this ITU?

3. What would you recommend to change/add/delete to make this ITU a better learning
experience?

4. What did you take away from the theme of Making Connections?

5. Is there any additional comments you would like to add regarding this ITU?

6. Additional Comments:
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Teacher Assessment of ITU Making Connections

1. What worked best in teaching this ITU?

2. What area needs improvement or proved problematic during this ITU?

3. Is there anything that you would change/add/delete to make this ITU a better learning
experience?

4. What level of integration took place during this ITU? What disciplines?

5. How well were the Unified Arts represented in this ITU?

6. Additional Comments:
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