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Introduction to Middle School PLUS{}

Middle School PLUSIs part of a series ¢ferformancd. earning andJnderstanding irscience.
These units represent an innovative approach tdebgn of curriculum and instructional
materials in which there is an effort to createagsh-based, contemporary, and exemplary
materials to teach science. All PLUS units areglesi around science standards, as called for in
both the National Science Education Standards (NIRG6) and the Benchmarks for Scientific
Literary (AAAS, 1993). The Middle School PLUS unésgage students in stimulating,
authentic, and contemporary problem-based lifensgiescenarios involving not only the life
sciences, but also including the natural connestaonong the physical, environmental, and
earth/space sciences, technology, and engine®nagving from the best in contemporary
pedagogy, the Middle School PLUS units provide stusl with the opportunity to learn age
appropriate concepts, skills, processes, and toigcscience attitudes and “habits of mind.”

Middle School PLUS and Understanding by Design (Ubp

All units within Middle School PLUS have been desiged (backward-planning) using
principles of Understanding by Design (Wiggins and McTighe, 1998)Understanding by Design

e (UbD) is a well-known curriculum design process usedrite units of
Uiy reraun e Instruction in a three-stage process —Desired Resisessment
P Evidence, and the Learning Plan. Many state depantisrof education,

colleges and universities, and school systems adgdhe use of
Understanding by Design as a contemporary planning process for teaching
and assessing state and national standards.

Understanding by Design (UbD) is a research supgdramework for
improving student achievement through standardsedrcurriculum
development, instructional design, assessmentpeofdssional
development. Developed by internationally recogthigducators Grant
Wiggins and Jay McTighe and produced by the Assiocidor Supervision and Curriculum
Development (ASCD), Understanding by Design is Basethe following key tenets:

1. A primary goal of education is the development dedpening of student understanding.

2. Evidence of student understanding is revealed vgha&tents apply knowledge and skills
within authentic contexts (performance-based).

3. Effective curriculum development reflects a thrésgs design process called “backward
design.” This process helps to avoid the twin peotd of “textbook coverage” and
“activity-oriented” teaching in which no clear pritbes and purposes are apparent.

4. Regular reviews of curriculum and assessment desizased on design standards, are
needed for quality control, to avoid the most comrdesign mistakes and disappointing
results. A key part of a teacher’s job is ongointjam research for continuous
improvement. Student and school performance gaeachieved through regular
reviews of results (achievement datal student work) followed by targeted adjustments
to curriculum and instruction.
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5. Teachers provide opportunities for studentexplain, interpret, apply, shift
perspective, empathize, and self-assedhese “six facets” provide conceptual lenses
through which students reveal their understanding.

6. Teachers, schools, and districts benefit by “waglémarter’—using technology and
other approaches to collaboratively design, skaré,critique units of study.

Performance-based Teaching, Learning, and Assessing

Many authors, among them Reeves (2003), Marzaes&efng, and McTighe (1993), Lantz
(2004), and the Educators in Connecticut’'s PomgeRegional School District 15 (1996), have
been proponents of performance-based teachingymgaand assessing in which students must
demonstrate what they know and can do throughdheptetion of meaningful performance
tasks. All units within Middle School PLUS presepportunities for students to engage in
multiple performance-based tasks and assessméntg,\with more traditional forms of
assessment, such as selected response items.

o i i e g i
i ey Pl pemeon el - o ey
e VR Tl

Formative and summative performance-based act\siiel
assessments have been thoughtfully sequenced aiffiolded to RUBRICS

Student Achievement

provide ample opportunities for students, teachmsents, and - SCIEPT%:E GRADES K12
others to assess student progress. An end ofumingtive 4

assessment contains selected and constructed sespems.

Extensive rubrics are provided for open-ended,qoerénce- based
guestions and other performances that cannot bbedgosing
typical right or wrong multiple choice items. Eaattivity within
the units is accompanied by scoring tools, inclgdirvariety of
field-tested and National Science Teachers AsSO0I@NSTA)
endorsed performance list, holistic, and analytighfics (Lantz,
2004).

H"'L"l"q B, LANTE, ]!' v I By ek T

The Five E Teaching, Learning, and Assessing Cycle
a A modified 5E teaching, learning, and assessin¢e¢yc
6“9 9@ incorporated into all PLUS units, is based upoeaesh
& % findings about how students learn science. Theskgs
b m indicate that students learn best when they have an
* opportunity toengagein explorations in a hands-on/minds-
on environment in which they make and pegplanations
o <::]Eva|“a‘e ?_ for their discoveriesEngagement, Exploration,
g
O‘D

Explanation, Elaboration, and Evaluation are the recursive

phases of the 5E teaching, learning, and assesghg All
Middle School PLUS units contain many explorations,
followed by explanations in which students must destrate
0 an understanding of the concepts and skills beinght. The
'Elm 5E cycle or modifications therof are often usedizny

contemporary science materials and textbooks..
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A Standards-Driven Curriculum Using Inquiry

,,,,, ] W The National Science Education Standards (NRC, 1986 Benchmarks
SCIENCE for Scientific Literary (AAAS, 1993) the Nationalo@ncil of Teachers of
EDUC"mﬂ“ Mathematics Standards (NCTM 1989 and 2000), theoNalt Education

Technology Standards for Students (ISTE, 1998, P0@rnd the Standards
for Technological LiteracyITEA, 2007) call for teaching, implementing,
and assessing student understanding of inquirygtraut the curriculum.
As a result, four scaffolded levels of inquiry\{gtrated below) are included
in most PLUS units, starting with the most struetuform -confirmatory
inquiry, moving on to structured inquiry, then teided inquiry, and finally
to open inquiry. As students learn the skills ammtpsses, and the content of inquiry, they are
challenged by activities that become increasingbyeropen.

LEVEL 4
Student-

Centered
a Open

Students determine question and method.

LEVEL 3 Then they find a solution.
’ Guided

Teacher provides question.

a LEVEL 2 Students determine method and find solution.

Structured
Teacher provides question and method.
Students find solution.

LEVEL 1

Teacher-Centered

Confirmation
Teacher provides question,
method, and solution.

This Teacher's Guide (TG) provides much detail @lmplementing PLUS units. A listing of
the standards used to develop this unit , congistirthe National Science Education Standards
(NRC, 1996) and the Benchmarks for Scientific latgr(AAAS, 1993), is provided for the
teacher. Enduring understandings, essential qusstumit questions, general implementation
hints, background information for the unit, andegailed learning plan are provided as well.

This Middle School PLUS Teacher’ Guide (TG) is #afalie in two digital formats - Microsoft
Word and a PDF file. The PDF files are smaller aasier to open and print. PDF files require
Acrobat Reader. Changes to the PDF files cannatdme without Adobe Acrobat software;
however, changes can be made in the Word documents.

Teacher -Friendly Units

Every effort has been made to design the PLUS tmitg as teacher-friendly as possible,
whether the teacher is a novice or an expert ichieg science. The novice teacher can pick up
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the unit and teach it exactly as it was designetimhe process provide a high quality
instructional program. Activities are written withuch detail, are very descriptive, and are
highly structured for both the student and teaettike. As a result, lesson planning has been
greatly enhanced and simplified for the teachee &kpert teacher who knows about additional
resources, materials, and instructional technigaesncorporate them into the unit, as
everything is provided in a digital format and &siy modified for both present and future use.

Significant portions of the units within Middle Szl PLUS have been field-tested and reviewed
by classroom teachers within the metropolitan Wagtoin, DC and Baltimore areas, with their
feedback being used to make final revisions.

General Implementation Hints for Teachers for PLUSUnits

What is the philosophical, theoretical, and clagsrgroven foundation for the UbD designed
PLUS unit? How do | use this foundation for teaghimd assessing student progress?

* This unit has been designed using concepts fdoder standing by Design (Wiggins and
McTighe, 1998) and particularly the backward mag@nd WHERETO techniques
advocated by the authors.

» .This unit has been back-mapped from the Nation@Erfgée Education Standards (NRC,
1996), and the Benchmarks for Scientific Literd®AAS, 1993).

* This unit has been designed usingadified 5E (Engage Explore,Explain, Elaborate,
andEvaluate) teaching, learning, and assessing cyctanfdridge, Bybee, and Powell,
2000). The 5E teaching, learning, and assessirlg aythin this unit is not linear in
design but is recursive. There will be many Expioras coupled with specific
Explanations, with fewer Elaborations; thereforat, @very E will necessarily be in every
lesson. However, every lesson should contain amggmgent and an Evaluation, with
other E’s “sandwiched” between.

* Atypical one-day lesson follows ai&figage — Other E’s — Evaluate’formatusing the
activities and assessment/evaluation tools wittenunit. For closure to each day’s
lesson, assess (Evaluate) student achievement &itbagh self assessment, peer
assessment, or teacher assessment. It is not apcHss the classroom teacher formally
assesses and scores each activity.

* Problem-based learning is used to Engage the stud#ns unit and is then revisited in
the Unit Elaboration.

* Two types of Engagement activities are advocatehlinvthis unit — a unit Engagement
(tells the student where the unit is headed and shexpected of them) and a Daily
Lesson Engagement (relates each lesson to theEdgagement).

* The unit Engagement is developed using GRASR&(, Role, Audience Setting,
ProductPerformance, an&tandards for evaluating student work).
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Each unit contains many lessons (many Explorat@musExplanations) and will vary in
length, depending upon student progress and thdergtanding of science concepts and
development of skills and processes.

Begin each lesson within the unit with a Lessondgggnent which would include:
review of the work of the previous lesson as iatet to the unit engagement, statement
of the objective for the lesson (which includes dlssessment of the lesson), pre-
assessment of student understanding, and anyabkitg and modeling which students
might need to be successful on the lesson to fol®ame lessons will need more
teacher-direction than others.

Both formative and summative assessments are egrattpart of this unit The focus is
on collecting evidence, including artifacts anddarats (Carlson, Humphrey, and
Reinhardt, 2003) of student understanding througti@iunit so thaéissessment can be
used to guide instruction.

Examine the performance vocabulary to identifytdrens students will need to know in
order to complete the tasks (e.g., describe, explaistrate, analyze, compare, predict,
persuade)Teach students how to respond appropriately teetpeompts.

Teach students to determine the number of sepstegie required to complete activities
and how to keep track of each step as they wodutiir the activity. Use the CUCC
strategy as cues for reading and following direwio

Circle Underline Count Check

O (1, 2, 3, etc.) \

Circle the key direction words.

Underline the information that goes with direction word.

Count (1, 2, 3 etc.) by numbering each direction wordrder to
show the number of stdad heed to be completed.

Checkand complete each step that has been numbered.

A master copy of CUCC (pages 18-19) is includethis TG that may be copied for student use.

Share with the students prior to, during, and dfteractivity any non-task specific
assessment/evaluation tools (rubrics and checktisiglentify the characteristics of
excellent responses. “Paint the target.”

Use textbooks, audiovisuals, and other expositaienals primarily during and after the
Explanation phase of each activity. Almost withexteption, use these materials only
after the Exploration phase.

Use the units to illustrate the characteristicpaformance assessment tasks (e.g., call
for thoughtful applications of knowledge in "auttiehcontexts and use established
criteria to evaluate student products and perfooash
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Use these units as models for planning and devedapew UbD units.

Use lower grade-level (easier) units with studémt&miliarize them with the
requirements of performance-based instruction asdssment. Using lower level units
minimizes the content difficulty and allows studetd focus on the process.

Allow students to use the criteria to select exanglanchors") of student responses that
meet and do not meet the criteria.

Teach students how to use the assessment/evalt@aisrto evaluate and revise their
own work. Have them work in groups to give eacleofieedback (peer response) based
upon the identified criteria.

Periodically, impose a reasonable time limit fag #tudent to respond to task activities.
This will give students some preparation for timeeticonstraints of state-mandated
summative testing/assessment.
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Middle School PLUS}
(Performance Learning and
Understanding in Sience)

Unit Overview

Title of Unit: Threads in a Web
Recommended Grade Levelsvliddle School (grades 6-8)
Time Frame: Five to six 45-minute class periods

Brief description of unit:

In this inquiry — based unit students conduct a lbemof investigations that develop an
understanding of the transfer of energy from omganism to another through feeding
relationships. The student is then asked to bringuce to his/her learning through a
series of brief writing activities and a visualplay.

Unit Challenge (Performance Task) for Students -
The science teachers in your school are having a
contest. All science students are being asked to
create a design for the bulletin board in the smen
hallway. The students in each class with the most
effective bulletin board proposals will be invitexa
pizza party, and the student whose design is judged
best in the school will select a team of studemts t
help install his or her design on the bulletin ladbar

The theme of the bulletin board is "All life on &ar
is linked, directly or indirectly, by the transfeir
energy from its original source.” Bulletin boarsis
be judged on how creatively and effectively theplain this theme, how accurately
science concepts are stated, the amount of infavmased to illustrate and clarify
science concepts, and how well the designs workallis
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Enduring Understandings for Unit:

Energy flows through food chains and food websubhovarious trophic (feeding) levels.
All energy on Earth for food chains and webs ultiehacomes from the sun.
Many common foods contain sugar in varying quaetiti

Producers, consumers, and decomposers are atif@ary food chain or web.

o s b PE

Consumers may be herbivores, carnivores, or omesvor

Essential Question(s):

1. Why are food chains and webs of importance on plaagh?

2. Why is the sun considered the source of all energlarth for living organisms?

3. Why is it important to know about food chemistmygluding the amounts of sugars in
food?

4. What roles do producers, consumers, and decompglsergn food chains and webs?

5. Why are consumers classified as herbivores, camsy@r omnivores?

Unit Question(s):

How much sugar is contained in some common foods?
What are food chains?

What are food webs?

What are the trophic levels in a typical food cfrain

What are ecosystems?

© g bk~ 0w N PE

What are herbivores, carnivores, and omnivores?

Threads in a Web— National Standards Addressed in it

National Science Education Standards Grades 5-8, RC, 1996)
Standard A. As a result of activities in grades 5-8all students should develop
abilities necessary to do scientific inquiry and uderstandings about scientific
inquiry.

Science as Inquiry (8ASI)

Abilities necessary to do scientific inquiry

8 Threads in a Web - Teacher's Guide
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8ASI1.1 Identify questions that can be answerealtn scientific investigations.
Students should develop the ability to refine afdaeus broad and ill-defined questions.
An important aspect of this ability consists ofdsgtnts’ ability to clarify questions and
inquiries and direct them toward objects and phesranthat can be described, explained,
or predicted by scientific investigations. Studestisuld develop the ability to identify
their questions with scientific ideas, conceptsl guantitative relationships that guide
investigation.

8ASI1.2 Design and conduct a scientific investigiatiStudents should develop general
abilities, such as systematic observation, makougieate measurements, and identifying
and controlling variables. They should also develapability to clarify their ideas that
are influencing and guiding the inquiry, and to erstand how those ideas compare with
current scientific knowledge. Students can learfotmulate questions, design
investigations, execute investigations, interpegagduse evidence to generate
explanations, propose alternative explanationscaitique explanations and procedures.

8ASI1.3 Use appropriate tools and techniques thegatinalyze, and interpret data. The
use of tools and techniques, including mathematidsbe guided by the question asked
and the investigations students design. The useraputers for the collection, summary,
and display of evidence is part of this standatddénts should be able to access, gather,
store, retrieve, and organize data, using hardewadesoftware designed for these
purposes.

8ASI1.4 Develop descriptions, explanations, préoinst, and models using evidence.
Students should base their explanation on whatabegrved, and as they develop
cognitive skills, they should be able to differatgi explanation from description —
providing causes for effects and establishing ie@iahips based on evidence and logical
argument. This standards requires a subject kn@elbedse so the students can
effectively conduct investigations, because devalppxplanations establishes
connections between the content of science andatiexts within which students
develop new knowledge.

8ASI1.5 Think critically and logically to make thelationships between evidence and
explanations. Thinking critically about evidenceludes deciding what evidence should
be used and accounting for anomalous data. Spabtyfistudents should be able to
review data from a simple experiment, summarizedtita, and form a logical argument
about the cause-and-effect relationships in theexgent. Students should begin to state
some explanations in terms of the relationship betwtwo or more variables.

8ASI1.6 Recognize and analyze alternative explanatand predictions. Students should
develop the ability to listen and to respect thplaxations proposed by other students.
They should remain open to and acknowledge diffadsas and explanations, be able to
accept the skepticism of others, and considerraltate explanations.

8ASI1.7 Communicate scientific procedures and engtlans. With practice, students
should become competent at communicating experahergthods, following
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instructions, describing observations, summaritivegresults of other groups, and telling
other students about investigations and explanation

8ASI1.8 Use mathematics in all aspects of scienitifjuiry. Mathematics is essential to
asking and answering questions about the naturdtdwdathematics can be used to ask
guestions; to gather, organize, and present dathtcastructure convincing explanations.

Understandings about scientific inquiry
8ASI2.3 Mathematics is important in all aspects@éntific inquiry.

8ASI2.4 Technology used to gather data enhancesamcand allows scientists to
analyze and quantify results of investigations.

8ASI2.5 Scientific explanations emphasize evidehegge logically consistent
arguments, and use scientific principles, modetsthaories. The scientific community
accepts and uses such explanations until displagéetter scientific ones. When such
displacement occurs, science advances.

8ASI2.6 Science advances through legitimate skispticAsking questions and querying
other scientists’ explanations is part of scieatifiquiry. Scientists evaluate the
explanations proposed by other scientists by exagievidence, comparing evidence,
identifying faulty reasoning, pointing out statertgethat go beyond the evidence, and
suggesting alternative explanations for the sansemfations.

Standard C. As a result of activities in grades 5-&ll students should develop an
understanding of structure and function in living systems, reproduction and
heredity, regulation and behavior, populations andecosystems, and diversity and
adaptations or organisms.

Life Science (8CLS)
Populations and ecosystems

8CLS4.1 A population consists of all individualsao$pecies that occur together at a
given place and time. All populations living togettand the physical factors with which
they interact compose an ecosystem.

8CLS4.2 Populations of organisms can be categobyetie function they serve in an
ecosystem. Plants and some microorganisms are geriy- they make their own food.
All animals, including humans, are consumers, wioistain food by eating other
organisms. Decomposers, primarily bacteria andifiarg consumers that use waste
materials and dead organisms for food. Food wedgtiiy the relationships among
producers, consumers, and decomposers in an eewsyst
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8CLS4.3 For ecosystems, the major source of ensrgynlight. Energy entering
ecosystems as sunlight is transferred by producgrshemical energy through
photosynthesis. That energy then passes from amgatol organism in food webs.

8CLS4.4 The number of organisms an ecosystem gqgosudepends on the resources
available and abiotic factors, such as quantitygbt and water, range of temperatures,
and soil composition. Given adequate biotic andtbresources and no disease or
predators, populations (including humans) incredsapid rates. Lack of resources and
other factors, such as predation and climate, kinatgrowth of populations in specific
niches in the ecosystem.

Standard E. As a result of activities in grades 5;&ll students should develop
abilities of technological design and understandirggabout science and technology.

Science and Technology (8EST)
Understandings about science and technology

8EST2.1 Scientific inquiry and technological desigive similarities and differences.
Scientists propose explanations for questions atheutatural world, and engineers
propose solutions relating to human problems, naadsaspirations. Technological
solutions are temporary; technologies exist witrature and so they cannot contravene
physical or biological principles; technologicaligemns have side effects; and
technologies cost, carry risks, and provide besefit

8EST2.2 Many different people in different cultuhes/e made and continue to make
contributions to science and technology.

8EST2.3 Science and technology are reciprocaln8eibelps drive technology, as it
addresses questions that demand more sophisticategiments and provides principles
for better instrumentation and technique. Technplisgssential to science, because it
provides instruments and techniques that enableredigsons of objects and phenomena
that are otherwise unobservable due to factors as@juantity, distance, location, size
and speed. Technology also provides tools for itny&tsons, inquiry, and analysis.

Standard F. As a result of activities in grades 5-&ll students should develop
understanding of personal health, populations, resoces, and environments,
natural hazards, risks and benefits, and science drtechnology in society.
Science in Personal and Social Perspectives (8FSPSP

Populations, resources, and environments

8FSPSP2.1 When an area becomes overpopulatedvinenenent will become
degraded due to the increased use of resources.
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Standard G. As a result of activities in grades 5-&ll students should develop
understanding of science as a human endeavor, natiof science, and history of
science.

History and Nature of Science (8GHNS)
Nature of science

8GHNS2.1 Scientists formulate and test their exgtians of nature using observation,
experiments, and theoretical and mathematical rsoddhough all scientific ideas are
tentative and subject to change and improvemeptintiple, for most major ideas in
science, there is much experimental and obsenatamfirmation. Those ideas are not
likely to change greatly in the future. Scientdtsand have changed their ideas about
nature when they encounter new experimental eveldrat does not match their existing
explanations.

History of science

8GHNS3.1 Many individuals have contributed to ttaelitions of science. Studying some
of these individuals provides further understandihgcientific inquiry, science as a
human endeavor, the nature of science, and thigoredhips between science and society.

Benchmarks for Scientific Literary (AAAs, 1993)
1. The Nature of Science

B. Scientific Inquiry

By the end of the 8th grade, students should kinat t

« Scientific investigations usually involve the cali®n of relevant data, the use of
logical reasoning, and the application of imagioatin devising hypotheses and
explanations to make sense of the collected data.

- If more than one variable changes at the sameitirap experiment, the outcome
of the experiment may not be clearly attributablany one variable. It may not
always be possible to prevent outside variablas frdluencing an investigation
(or even to identify all of the variables).

C. The Scientific Enterprise
By the end of the 8th grade, students should kit t

- Scientists are employed by colleges and univessibiasiness and industry,
hospitals, and many government agencies. Theieplatwork include offices,
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classrooms, laboratories, farms, factories, andrabtield settings ranging from
space to the ocean floor.

Computers have become invaluable in science, matesnand technology
because they speed up and extend people's abikityllect, store, compile, and
analyze data; prepare research reports; and shgre@nd ideas with investigators
all over the world.

Accurate record-keeping, openness, and replicatieressential for maintaining
an investigator's credibility with other scientiatsd society.

The Living Environment

D. Interdependence of Life

By the end of the 8th grade, students should kit t

In all environments, organisms with similar needsyrmompete with one another
for limited resources, including food, space, waaar, and shelter.

The world contains a wide diversity of physical ditions, which creates a wide
variety of environments: freshwater, marine, fordssert, grassland, mountain,
and others. In any particular environment, the ¢ginoand survival of organisms
depend on the physical conditions.

Interactions between organisms may be for nouristhyneproduction, or
protection and may benefit one of the organisnisoti of them. Some species
have become so dependent on each other that nedthler survive without the
other.

One organism may scavenge or decompose another.

Given adequate resources and an absence of dmeasslators, populations of
organisms in ecosystems increase at rapid rateite Fesources and other factors
limit their growth.

All organisms, both land-based and aquatic, aerdéonnected by their need for
food. This network of interconnections is referteds a food web. The entire
earth can be considered a single global food wed f@od webs can also be
described for a particular environment. At the bafseny food web are organisms
that make their own food, followed by the animalstteat them, then the animals
that eat those animals, and so forth.

E. Flow of Matter and Energy

By the end of the 8th grade, students should kit t

Plants use the energy from light to make sugars ftarbon dioxide and water.
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- Organisms that eat plants break down the planttstress to produce the materials
- and energy they need to survive. Then they areurned by other organisms.

- Over along time, matter is transferred from orgaarsm to another repeatedly
and between organisms and their physical envirohmenin all material
systems, the total amount of matter remains cohstaan though its form and
location change.

« Almost all food energy comes originally from suihlig

11. Common Themes
A. Systems
By the end of the 8th grade, students should kit t

« A system can include processes as well as things.

- Thinking about things as systems means lookindndov every part relates to
others. The output from one part of a system (wharhinclude material, energy,
or information) can become the input to other pa@tech feedback can serve to
control what goes on in the system as a whole.

- Any system is usually connected to other systemwit imternally and externally.
Thus a system may be thought of as containing stésys and as being a sub-
system of a larger system.

« Systems are defined by placing boundaries aroultelctions of interrelated
things to make them easier to study. Regardlessefe the boundaries are
placed, a system still interacts with its surromgdenvironment. Therefore, when
studying a system, it is important to keep trackvbit enters or leaves the
system.

12. Habits of Mind
D. Communication Skills
By the end of the 8th grade, students should ke tabl

- Organize information in simple tables and graphs$identify relationships they

reveal.

- Read simple tables and graphs produced by othdrdestribe in words what
they show.
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« Locate information in reference books, back isaafasewspapers and magazines,
compact disks, and computer databases.

« Understand oral, written, or visual presentatidra tncorporate circle charts, bar
and line graphs, two-way data tables, diagrams sgmbols.

« Present a brief scientific explanation orally ominting that includes a claim and
the evidence and reasoning that supports the claim.

« Explain a scientific idea to someone else, checkimgerstanding and responding
to questions.

« Prepare a visual presentation to aid in explaipiragedures or ideas.
Teacher Resources for Implementing Unit

Overview of Activities

Materials:

The listed materials at the beginning of this astigre intended fogroups of students.
Individual students need all of these items onthéy choose to work alone.

Teacher Preparation

Set up the room to have students sit in groupsaf8 Assign roles to each student -
Principal Investigator, Materials Manager, etc.

Preparation for Lab:

1. Put 10 mL of water in a graduated cylinder.

2. Dampen a sheet of filter paper. Place therfgaper in the funnel and put the
funnel into a the graduated cylinder. Squeeze faadhave previously chopped up
in a blender through the filter paper until thedksf the solution reaches 12 mL.

3. Each group will need enough of each solutiomansfer 12 drops to a test tube at
least two times.

4. "Clinitest" tablets are available in drug stonesr supplies for diabetics. They can
be cut in half with a sharp knife.

During the Activity :

"Clinitest" tablets are caustic. They should bekpd up with tweezers. Students should
protect their eyes with goggles and their clothintp lab aprons.
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During the Writing Activity :

Give students the Writing in Science Scoring Tcefble they begin writing the final
copy. It can be use for peer response.

Time for Activities:

Activity 1 - two 45-minute classes.
Activity 2 - one 45-minute class.
Activities 3 and 4 - two 45-minute classes.

Websites for Teachers and Students

The websites listed below contain much backgrouafarmation on the concepts taught within
the unit and are appropriate for both the teachavell as the studentidowever, these websites
should always be reviewed by the classroom teacher prior to their use with students.

http://www.vtaide.com/png/foodchains.htian excellent, interactive web site on food chaims a
food webs. One of the best!

http://www.ecokids.ca/pub/eco_info/topics/frogsfichaeaction/index.cfm- another excellent,
interactive web site on food chains and food webs.

http://www.arcytech.org/java/population/facts_fobdm.html- an excellent website containing
many helpful links and definitions of terms.

http://en.wikipedia.org/wiki/Food_chain- a typidalikipedia site containing many helpful links
to definitions and examples.

http://www.gould.edu.au/foodwebs/kids_web.htms thite allows the user to create various
food webs including a marine food web.

http://gldscienceteachers.tripod.com/junior/bioldggdchains.html- this site offers basic to
complex information on food chains and webs, as$ agbiomass pyramids and cycles that exist
in the natural world.

http://www.enchantedlearning.com/subjects/foodchains site provides a number of excellent
printable food web worksheets that students cosédfar practice and/or review.

http://www.bcps.org/offices/lis/imodels/biomes6/indeml- this site is a webquest of the
Baltimore county Public Schools, Maryland. Conceytscosystem, biotic and abiotic factors,
and biomes are covered.
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How do | get students to follow and unlock writtendirections? Use the
following CUCC strategy.

CUCC Strategy for Reading and Following Written Directions

Students often have difficulty in “Reading to Penfioa Task.” The following mnemonic
device could be used to assist them in their effartanalyze fully all the components of
a set of directions.

Circle
Underline
Count
Check

the key direction words.

Underline the information that goes with the direction
word.

Count (1, 2, 3 etc.pby numbering each direction word in
order to show the number of steps that need to be
completed.

Check and complete each step that has been
numbered.
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Cues For Reading And
Following Directions

Underline

Count (g, 2, 3, etc.)

Check \/

into a transparenpypster for the students to review.
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