
















































































































































































































































































































































































































































































































































Introduction 
A family's home energy use patterns can be found by reading a set of utility bills that cover a full year. Some residential 
energy use patterns that match changes in electricity or natural gas use are given below. Be sure to review the complete 
list of patterns before drawing any conclusions, since a change in electricity or natural gas use may have more than one 
cause. In addition, small changes may not be fully expiained by the patterns below. 

Patterns Related to Changes in Electricity Use 
There is a large increase in use from September to January or February, then a large decrease from February to April or 

May. The total usage is at least three to four times greater in the winter than it is in the summer. 

Possible Causes: 
• The customer most likely heats the home with electricity. 
• The customer uses a number of portable electrir. space heaters. 

There is a small increase in use from September to January or February, lhen a small decrease from February to Aprii or 

May. 
Possible Causes: 

• The customer increased the use of lighting because there is less daylight in winter than there is in summer. 

• The customer lirnited the use of portable electric space heaters. 

There is a large increase in use from May to July, then a large decrease from August to October. 

Possible Causes: 
• The customer most likely has air conditioning. The larger the increase, the more li~ely the customer has 

central air conditioning or a number of room air conditioners. 

• The customer may use a dehumidifier. 

Patterns Related to Changes in Natural Gas Use 
There is a large increase in use from September to January or February, then a large decrease from February to April or 
May. The total usage is at least three to four times greatBr in the winter than it is in the summer. 
Possible Cause: 

• The customer most likely heats with natural gas. 

There is nearly constant use from month to month for a number of months; especially from May through September 
even though the customer heats the home with natural gas. 
Possible Cause: 

• Customer may have a natural gas water heater, stove, dryer, or other gas appliance, or a combination of 
these appliances . 

.. 
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Patterns Related to Changes in Both Electricity and Natural Gas Use 
There is a notiCfiable decrease in use during any month. 
Possible Causes: 

• The weather was warmer than usual during a winter, spring, or fall month. 

• The weather was cooler than usual during a summer month. 
• Occupants were not at home very much. 
• One or more occupants may have been away for an extended period of time. Possibilities include family 

vacations, business trips, or hospital stays. 

There is a noticeable increase in use during any month. 
Possible Causes: 

• The weather was colder than usual during a winter, spring, or fall month. 
• The weather was warmer than usual during a summer month. 
• Occupants often stayed home. 
a The household had a temporary i:1crease in :-1umber of occupants. For i~st:::1nc!:: ~ ~t:i3tiv::., ·~~;:1:,1 \-\:~,,,~ f!;::.,p,. 

visiting for a few weeks. 
• The occupants had a number of guests. This situation may occur during weddings, graduations, holidays, or 

family functions. 
• The occupants increased their electricity use for things like Christmas lights during the winter holiday season. 

There is a noticeable increase or decrease in use that lasts for several months. 
Possible Causes: 

• A new large appliance, such as a refrigerator or dishwasher, was added (increase in use). 
• A smaller appliance, such as a waterbed heater or a coffee maker, was left on for most of the day every day, 

or a number of smaller appliances were added (increase irf use). 
• A new large appliance that uses one kind of energy source replaced an appliance that used another. For 

instance, a new gas stove may have replaced an old electric stove (gas use increased and electricity use 
decreased). 

• Occupants took significant measures to conserve energy (decrease in use). 
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Objectives '--) 
Students will be able to 

• read and interpret information from 

electric and natural gas meters; and 

• compare how energy is used during the 

day or week to activities and 

routines at home or at school. 

Rationale 
Observing and interpreting energy 

consumption patterns by reading utility 

meters makes students aware of how they 

use energy and may lead to strategies that 

can help them effectively manage energy 

use in the future. 

Materials 
• Copies of the following pages from the 

Student Book: 
- Meter Locations and Close-Ups, page 

211 (optional) 

- How to Read Electric Meters, II 
page 213 

- How to Read Natural Gas Meters, 

page 218 

- Obse,vtng Dally Meter Readings, 

page 220 (see Considerations to 
Conducting Activity) 

• Watt meter (optional; see Getting Ready) 

• Actual utility meters ( optional; see 

Getting Ready) 

• Graph paper (one or two sheets per 

student) 

Background 
While walking by a house or building, you 

will often encounter small pieces of 

equipment encased in glass and metal, 

mounted on or placed near building walls. If 

you pause and look closely, you may see 

four or five circular dials with pointers 

aimed at clock-like numerals. Perhaps a flat 

metal plate with ruler-like markings is also 

inside, spinning quickly. Or you may see a 

digital display that looks like the numerals 

on your digital clock or VCR This equipment 

is not keeping time, but it seems to be 

measuring something all the time. 

What you are looking at is a utility meter. 

Despite their modest size, utility meters are 

very important parts of the electric and 

natural gas utility system. They are reliable 

pieces of equipment that accurately 

measure me electricity and natural gas 

people use every day, even in extreme 

weather conditions. So dependable are 

utility meters that we take them for 

granted. Without reliable meters, a utility 

would not stay in business very long. 

To understand why meters are important. 

consider the role of measurement in buying 

and selling goods and services. The prices 

of all goods and services have units of 

measure attached to them. Units of 

measure allow buyers to know how much 

they get for the price they pay. Familiar 

examples include the price per pound for 

potatoes, the cost per foot for lumber, or the 

price per hour that a plumber charges for 

labor. To ensure that these units are accu­

rate and consistent, many kinds of measur­

ing equipment and methods have been 

developed. For instance, a scale is used for 

weighing potatoes, a tape measure is used 

for measuring the length of lumber, and the 

plumber's wristwatch is used for keeping 

track of time spent on the job. Energy also 

has to be measured in order for it to be 

sold. Meters measure the amounts of elec­

tricity and natural gas customers use, so 

the utility can charge them correctly. 

Electrical meters measure electricity use in 

kilowatt-hours, a unit of energy that 

combines a unit of power (kilowatts) with 

a unit of time (hours). One kilowatt-hour 

(kWh) of energy is equal to the energy 

output of ten 100-watt light bulbs turned on 

for one hour. Natural gas meters, however, 

do not directly measure the amount of 

energy in the gas that the customer uses. 

Instead, they measure the volume of the 

gas in units of hundred cubic feet 

Subject Areas: Family 

Living and Consumer Education, 

Mathematics, Science (Physical), 

Technology Education 

Setting: Classroom, home, 

school 

Preparatior1: 2 hours tu 2 days 
Ac:t.ivit--.1. ) r!,:T✓~~ to 2 ·ncehs 

Vo.cabu!an,: Cubic foot. 

hilowatt-hour, ivleter, Meter 

reader, ! herm 

Major Concept Areas: 
• Consumption of energy 

resources 

Quality of life 

Getting Ready: 
See also Considerations to 
Conducting ActMty after 

Extensions. Electric and natural 

gas meters may be available 

from the scl1ooi's science depart· 

menl ur a iocal utility. Students f 
can also measure the energy use 

of various appliances with a watt 

meter. By plugging a meter into 

an outlet and then plugging an 

appliance such as a refrigerator 

into the meter, students can meas­

ure energy use and energy cost 

for the refrigerator. Watt meters 

may be available from your local 

utiiity or local public library. 

You may want to give students 

copies of Reading Utl/lty Mete,s: 

Meter Locations and Close-Ups to 

help them find their meters. 

You may want to contact your 

local utility regarding their rules 

for reading meters. 
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Resources: 
For Teachers 
Madison Gas and Electric 

Company. Appliance Energy 

Costs. Madison, Wisc.: Madison 

Gas and Electric Company, 1996. 

Madison Gas and Electric 

Company. Reading Your Meter. 

Made Easy. Madison, Wisc.: 

Madison Gas and Electric 

Company. n.d. 

Wiscnr,·,.: • 

Corporation. App:,ance t11e1gy 

Cents. Green Bay, Wisc.: 

Wisconsin Public Service 

Corporation, August. 1995. 157-

1035 8/95. 

Complementary Activities 

Enterprise for Education, Inc. 

Energy Skill Builders: Demand for 

Electricity. Santa Monica. Calif.: 

Enterprise for Education, Inc., 

!] 1991. 
I 
I 
I 
i 
I 

I 
"' 

Lord, j-u!·u, 

Education. lnc . 1991. 

(abbreviated ccf, where the first 'c" stands 

for the Roman numeral one hundred) or 

thousand cubic feet (abbreviated mcf, 
where the ·m·stands for the Roman numer­

al one thousand). After the meter has meas­

ured the volume of natural gas, the amount 

of natural gas energy used is calculated by 

multiplying the volume of the gas by energy 

units called therms (one therm is equal to 

100,000 Btu of energy). This calculation is 

usually shown on the natural gas bill. 

The utility gathers information frorn meters 
by having a meter re~,:< 0 , go from house to 

house or building to building to read them. 

Some utilities have added new equipment 

to meters where the utility vehicle simply 

drives by the home and collects the 

information without actually coming to the 

house. To make the job easier, most meters 

are located on the outside of houses and 

buildings. Meter reading is usually done 

about once a month, although other meter 

reading periods are possible. 

Meters can also be used to determine 

customers· energy use patterns. Daily 

energy use patterns for residential 

customers may show that more electricity 

is used during: meal times than at other 

times. Weekly energy use patterns may 
show that •;,;eekend energy use is higher 

than weekday use. Utility forecasters and 

planners use these patterns to make sure 

that enough energy is available for all their 

customers at different times of the day 

and week. Energy use pattern information 

can also benefit customers by helping 

them become more aware of how much 

energy they use and when they use it. This 

awareness can help customers develop 
strategies ti·,;,~ 3;::ve money and improve 

energy efficiency. 

Procedure 
Orientation 

Ask students if they know how the electricity 

or natural gas used by their family or school 

is measured. If they do not know, tell stu­

dents that devices called meters measure 

the amount of electricity and natural gas 

people use. Show them the photographs of 

electric and natural gas meters. (Show stu­

dents actual meters if you have them.) 
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Ask students where they have seen meters. 

Responses may include their basement, on 

the outside wall of a house or building, or 

on a metal box next to a house or building. 

Tell students that they will be reading 

meters to find out how much electricity or 

natural gas is used at their homes or 

school. If a watt meter is available, demon­

strate how this gadget measures energy use 

of various appliances like toasters, lamps, 

and hair dryers. 

Review the definition of kilowatt-hour units 

with students if electric meters will be read, 

and cubic feet units if natural gas meters 

will be read (see Background). 

Steps 
1. Hand out copies of How to Read Utility 

Meters. Check activity sheet responses for 

accuracy. As an option, students can read 

the meters shown in the photographs or the 

demonstration meters that have been 

brought to class. 

2. Suggest that students ask their parents 

to help them investigate their home utility 

meters. For example, during the evening 

students can use a flashlight to watch the 

meter for two minutes and then turn off all 

the lights and other appliances in the tiouse 

and compare the meter movements. During 

the day, students can ask their 

parents to unplug the refrigerator and see 

how this affects the meter. 

3. Hand out copies of Observing Dally 

wieter Readings. Have students record the 

meter data on the activity sheet tables 

according to the instructions. You may also 

want to consider the following: 

• If students have both electric and natural 

gas meters, you may want to divide the 

class into electric and natural gas meter 

readers. 

• If students will be reading meters at 

school, have them share activity sheets 

-

and take turns recording meter data on 

the tables. 

Closure 

Have students comment on the weekly 

energy use patterns they graphed, and 

discuss their answers to the questions on 

the activity sheet. 

Discuss how the readings might vary at 

different times of the year. Have students 

make predictions and then plan to conduct 

the measurements in the future to test their 

predictions. 

Assessmer.t 
Formative 
• Are students able to properly read the 

example meters on How to Read 
Utility Meters? 

• How well did students complete 

Observing Dally Meter Readings? 

• How well did students' observations of 

home or school energy use correspond 

to the energy use patterns that they 

graphed? 

Summative 
• Ask students if they think the times of 

the day when electricity and natural 

gas use at home was highest and lowest 

were the same for all the students in the 

class. Tabulate meter reading data from 

individual students to see when the 

highest and lowest use of electricity and 

natural gas occurred. Ask students to 

explain why the highs and lows may or 

may not be different 

• Challenge students to design a utility bill 

that accurately reports energy use for a 

month. Evaluate the bills based on 

student creativity and presentation 

of information. Show students actual bills 

and have them con.pore their creations, 

noting the strengths and limitations 

of each. 

Related KEEP 
Activities: 
This activity complements 

'Reading Utility Bills" and 

'The Cost of Using Energy.· 

Information from this activity sup­

plements 'Energy Prices: Laws of 

Supply and Demand." Students 

learn how utilities are regulated 

in the Energy Sparks section 

Action Ideas: "The Public Service 

Commission: Regulating 

Wisconsin's Utilities.· Show stu­

dents Action Ideas: "Energy 

Efficiency Measures" so they may 

learn ways to reduce consump­

tion of electricity and natural gas 

and save rnoney on their utility 

bills. 

Credits: 
Activity adapted from Lord, John, 

and Glenn Braaten. 'Meter 

Reading" pp. 1-97 to 1-103 

and 'Reading a Gas Meter" 

pp. 1-110 to 1-111 in Teaching 

about Energy: Part 1: Energy 

Fundamentals. Santa Monica, 

Calif.: Enterprise for Education, 

Inc .. 1991. Used bv pArmission. 

All rights reserved 
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Extensions
lnvite a rneter reader or a representative from

.,n'r loc?l electric or natural glas utility to share
yu"' '

further information about meter reading with

*. r,utt- Find out if they can brin$ dernonstra-

tion rneters to your class'

.Have students record hourly meter readings for

one day- See if they can determine whrch activi-

ties use the most energy or if there are certain

i,*r, of the day when energy is used rnore-

Gonsiderations ior Conductinfl!
ActivitY
ldeally-, students can read electric and natural

flas rneters at their homes and their school

('home' means any type of dwelling-a house'

apartment, mobile horne' etc')' However' you

must consider a number of things before you

send students off to read meters' The activity

sheets can be adjusted to accommodate these

restrictions, if necessary'

. Not every home has natural gas service'

and sorne may not have electric service'

. Electric and natural gas use varies

widelY for different homes'

' lt maY not be Possible to record

changes in meter readings every hour if

usage is low'
. Accessing meters in apartments or

schools may be difficult or impossible'

which means that students will not be

able to read thern'
. Meters used in aPartments may

measure the energy used by more than

one famitY or dwelling unit'

' Sorne meters may not indicate which

apartment they corresporrd to' or rnay

only measure electricity or nat'ural g;as

used bY Part of an aPartment or a

cornbination of an apartment' an outsicte

hallwaY, and outdoor lighting'

' The landlord may pay the utility bill and

Pass alon$, the enerSY costs to the

tenants-

' Students may not be able to i'ead

meters outside of normal school hours

or on weekends'

Reading UtilitY Meters Answer
Sheet
Electrlc Meters:

1.8,4,6

2. 3,6, O

3. 7, 7-, 5, L

L,2,3, 4

4,4,4,4

4.4,O
2,9
1_, O

3,9
7,9

6. 3, L,7, 4

5,5,3,o
3,9,5'4
3,4,7,8

7. JanuarY 1 5, 1, 3, 5

FebruarY 1 5, 4, 4' 6

kwh = 3LL

June 3O 9' 2, 5' O

JufY 30 9,2,7 , B

kwh = 28

SePtember 13 0' 4' 7 ' 6

October 13 O,5' L' 2

kwh = 36

8. LL76 x 1O : L7''76O

Gas Meters:
1. 7.,5, 7-

2- 4,8,6
3- 4,3-2
4. 6, o,8
5. 2, L,5
a 7,0, o
7- o,4,7
8. 9,8,9
9. 7-,9' 2

10. 5, 1, O

i
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Location of an 
Electric Meter 

Close-up of an 
Electric Meter 
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Location of a 
Gas Meter 

Close-up of a 
Gas Meter 
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This exercise is for people whose utility meters look like this: 

In this exercise, you will learn how to read your meter. 

1 . Each dial of the meter has a little hand. Usually the hand is between 
two numbers. Then the hand is indicating the number which is less, just like 
a clock. 

Here's a dial indicating the number 2. 

What is the reading on this dial? ___ _ 

What is the reading on this dial? 

What is the reading on this dial? ___ _ 

2. Your meter will have a row of four or perhaps five dials. Look at the 
meter face at the top of the page. On the dial on the far right, the numbers 
go around just as they do on a clock. But look at the dial next to it. The 
numbers go around in the opposite direction. It reads counterclockwise. 
Whether the numbers go clockwise o~ counterclockwise, always read the 
smaller of the tv,10 numbers the hand is between. 
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Here are some more dials. 
What does this one read? ___ _ 

What is the reading on this dial? ___ _ 

What is the reading on this dial? ·---··--·-·-·~ 

3. The dials are arranged left to right in the same order as the digits in the 
number. Write down the numbers in order from left to right. 

What does this meter read? 

What does this meter read? 

What does this meter read? -
--



4. Sometimes a hand seems to be pointing exactly at a number. Has it 
reached it yet or not? To find out, look at the dial to the right. If the hand on 
the dial to the right has already passed zero, then you should put down the 
number the other hand seems to be pointing at. If it hasn't, put down the 
next lower number. 

What do these two dials read? __ __ 

What do these two dials read? ___ _ ___ _ 

~ ~ ~ ~ 

What do these two dials read? __ __ 

What do these two dials read? 

What do these two dials read? __ __ 
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5. In some areas, utilities may have different rules for reading the last 
dial. The meter-person may be instructed to put down whichever number 
the hand is closest to, or the highest of the two numbers the hand is 
between. What is the rule in your area? 

6. Now we're ready to read meters. Read the following meters: 

a .... t1in@' Utilitv MAten. I th@mA Ill~ @ffecl:s of ener6 resource develonment I KEEP Student Book 

-27\-



7. To find out how much energy we've used since the last time the meter 
was read, we have to subtract the old reading from the new reading. How 
much electricity did these houses use? 

January 1 __ February 1 __ 

June 30 _____ _ July30_ 

September 13 __ October 13 _______ _ 

8. Some meters are marked "X-10" or "K-10." This means that, instead of 
reading kilowatt-hours, the meter reads tens (or twenties) of kilowatt-hours. If 
your meter has such a marking, you must multiply the reading by 10 (or, if the 
meter is marked "K-20," multiply by 20). 

x10= _______ _ 

_ __ kWh 

_ __ kWh 



' -- - - - ------:-,- ~ "~ 
------=-------- - - - -= -- ~--- - ~ - ' < ., 

You will find it easy to learn how to read your gas meter, since you already know how to read 
an electric meter. The hands on the dials of the gas meter go around the same way as the 
hands on the electric meter, and follow the same rules: 

If the hand is between two numbers, the reading is the lower of the two numbers. 

The dials read from left to right, just like the numerals on a page. 

If a hand seems to be exactly on a number, look at the dial to the right. If the hand on that 
dial is between O and 1, the reading is the number the hand is on. If the hand on the other dial 
is between 9 and 0, the reading is the next lower number. 

Most gas meters look something like this: 

CUBIC 
FEET 

On the top are two dials all by themselves. They are marked "one-half cubic foot" and "one 
cubic foot." The gas company uses these dials to check the meters, to make sure they are 
accurate. They are not used when you read the meter. 

Notice that the dial on the far right is marked "1 Thousand." This means that each time the 
pointer on this dial goes around, a thousand cubic feet of natural gas has been used. The "5" 
on this dial therefore means 500 cubic feet. Because there are no hundred's or ten's dials, we 
must add two zeros to our reading to get the correct number of cubic feet. 

Here are some meters. Write down their readings in the blanks provided. 

1. ____________ 00 

0 CUBIC 
FEET 

2. ------------ 00 

CUBIC 
FEET 



5. 

7. ____________ 00 

9. ____________ 00 

CUBIC 
FEET 

4. ____________ 00 

CUBIC 
FEET 

6. ____________ 00 

CUBIC 
FEET 

, ,:~.ous~"'<T 

/g~', 
'a / 2 

7 3 

6 S 4 

8. ---- -------- 00 

10. 

CUBIC 
FEET 

\ ~"OU-SdlJO' 

CJ 
____________ 00 

... 

KEEP Student Book I theme Ill: effects of energy resource development I Readim! Utilitv Meters 



Instructions 
You want to find out how much electricity or natural gas is used each day over the course of a week. To do this, you will 
read a meter every day, at tile same time each day. 

Directions 
1. Circle the type of meter you are reading. If your home has both an electric and a natural gas meter, make sure your 

teacher has told you which one you should read. " 

Electric (go to Step 2 and then Step 4) Natural gas (go to Step 3 and then Step 4) 

2. If a multiplier is shown on the electric meter, write it here: ___ _ Go to Step 4. 

3. If you are reading a natural gas meter, write down the cubic-feet units it uses here: _______ _ 

4~ Ftl! in ~ht-: talJ!e on U1e nv:xt page with the rncter reading data ycu ar2 :-ecording (see exarnp!e}. \A/rite the units use-11 by 

class after you have completed the table. 

Example; 
A student reads an electric meter located on an outside wall of her house. There is no multiplier listed on the meter. 
Here are her daily meter readings for Monday and Tuesday. 

Day of the 
Week Time 

4:30 PM 

4:32 PM 

Meter Reading 
(List units.) 

kilowatt-hours 

4451 

4457 

Difference 

6 

4457 - 4451 

What Was Happening and 
How Was Energy Being 
Used Durin the Da ? 

Spaghetti dinner (electric stove); 
family watched TV before bed; 
breakfast (coffee maker, 
microwave); then everyone left for 
school or work. 

NOTE: If a multiplier was listed for an electric meter in Step 2, multiply meter readings by the multiplier number before 
recording them in the table. 

If a multiplier such as "K-10" had been listed on the meter, then the entry for Monday would be 44510 (4451 x 10) and the entry for 

., 

Tuesday would be 44570 (4457 x 10). -

-

-
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Date Time 

Sunday 

Monday 

Tuesday 

, VVednesday 

Meter Reading 
(list units) 

(see previous page) 

Difference 
in Readings 

>< 

I 

What Was Happening and 
How Was Energy Being Used 
from One Day to the Next? 

-------.--•~ --••" -• ••=--••-- -••• .....:.. • ~•- •• • i 

_ .. _. n-u-rs_d_a'_i _ ---+-------+---------·+,--____________ ----·-!----~ __ -.,------··-·--·· 

Saturday 

Sunday 

Total 
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5. On the graph below or on a sheet of graph paper, plot the meter readings for the week. 

Sunday Monday Tuesday Wed. Thursday Friday Saturday Sunday 

1. During which day was electricity or natural gas use the highest? During which 24-hour period was it the lowest? 

2. Describe how the use of electricity or natural gas changed during the week. Did it change a lot or only a little? 

3. Using your observations of what was happening and how energy was being used from one day to the next, explaii:i the 

pattern of electricity or natural gas use that is shown on the graph you made. 

4. Find out how much your family spent on energy during this time. Multiply the total energy used by the cost per kilo­
watVhour (or per therm if measuring natural gas). 

Example: If electricity is $0.06/kWh, then 30 kWh x $0.06/ kWh= $1.50 

5. Multiply this amount by 52 to get an estimate of your energy costs for a year. What do you think about ycc:r 
family's yearly energy costs? 

6. Are there limitations with· using this method to estimate your yearly energy costs? (Hint: Do you think your energy 
usage will be higher or lower six months from now?) 

..., 

..,,, 

... , 



Grade level: 5-8 (9-12) 

Subject Areas: English, 

Science (Environmental}, 

Social Studies 

Setting: Classroom and 

library 

Time: 
The time frame depends on 
when and how this project ;s 

implemented. The following is a 

possible timeline for tr,e pmJect. 

Week One 
Introduce assignment and 
have students plan their 
story ( Orientation and 
Steps 1-4). 

Weeks Two and Three 
Students conduct research 

(in and outside of class}, 

participate in class activities 

related to basic energy 

concepts, and w(ile and 
review first draft (Steps 5-6). 

Week four 
Students revise and edit 

final draft and submit 

completed story (Steps 7 -8 

and Closure). 

E~ -r\.Q_,,('o, ,-1 
,J ' 

Objectives 
Students will be able to 

• define energy; 

• describe how energy is used to maintain, 

organize, and change systems; 

identify sources of energy; 

• describe forms of energy; and 

• explain how the first and second laws of 

thermodynamics apply to energy use. 

Rationale 

Writing projects provide students with 

uni4u6 ,;pportunitie;; lo express their 

knowledge about energy-what it is, where it 

comes from, what forms it takes, and what 

properties it has. 

Materials 
• Copies of the following pages from the 

Student Book 

Project Proposal Form, page 88 

- Peer Review Form page 89 

- Sto,y Evaluation Form page 91 

• Samples of stories written by students 

from previous years, with the authors' 

names removed (optional) 

Background 
The primary message of the theme We 

Need Energy is that everything depends on 

energy. Thoroughly understanding this 

message involves answering some basic 

questions. These questions include "What is 

energy?" and "What does energy do?" To 

demonstrate that they have mastered the 

concepts in this theme, students should be 

able to describe accurately how they, their 

environment, and their community depend 

on energy. This description should include 

the definition of energy and how it behaves. 

There are a variety of ways a teacher can 

determine if students understand basic and 

essential energy concepts. One approach is 

for students to put their thoughts in writing. 

This assessment strategy, also called 

Writing-as-Leaming, helps students monitor 

and enhance their learning. 

Wnting-as-Learning does not consist of 

students sitting at their desks and writing a 

two-page essay that the teacher has to 

spend the weekend grading. Instead it is an 

ongoing, progressive process, where the 

evaluation is formative rather than 

summative. That is, teachers facilitate the 

development of students' written material, 

assess students' word choices and organiza­

tional skills, and note their progress. The key 

to success of the Writing-As-learning 

approach is that students must be actively 

involved in the process. Students should 

view writing as a creative avenue to explore 

and express their comprehension rather_ 

than a chore. A benefit of using writing as an 

assessment tool is that students become 

better writers. The challenge of using the 

correct wording to relate new experiences to 

prior knowledge can enhance students' com­

munication skills and vocabulary. 

Writing is an engaging process where 

students are compelled to think on paper. 

Students need to analyze, interpret, and 

work to make words and sentences 

correctly express what they understand. 

By reading students' creative writing 

projects, teachers gain insight into 

students' thought processes about 

essential energy concepts. Students 

should keep these stories and use them 

to refresh their memories about energy_ 

Procedure 
Orientation 

Invite students to author a potential 

best-selling story about energy. This story 

might be presented in written form or as 

a play, video, or comic strip. 

Review the role energy plays in our lives and 

how it is often overlooked and unappreciat­

ed. Explain that energy is a challenging topic 

because it is so abstract. Tell students that 

their mission, as good authors, is to take 

this complex, important topic and write a 

story that is meaningful to the 
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average reader. Warn students that this is a 

challenging project, but their reward will be 

a unique understanding of energy that 

should be shared with the general public. 

Steps 
1. Introduce students to the Prolect 
Pronosat Form. Share the evaluation crite­

ria listed on the Story Evatuatton Form: 

• Discuss the evaluation Criteria and tell 

students that the main objective is 

accurate representation of important 

energy concepts. lf possible, have 

samples that do and do not meet the 

criteria available for student reference. 

2. As a class identify important energy con­

cepts that should be included: 
• Begin with a prewriting activity where 

students identify major concepts in 

energy that they know or would like to 

know ( use the project criteria as a 
reference). It may help to relate activities 

and lessons in which they have 

participated that addressed energy 

concepts. Students can use a graphic 

organizer such as a concept map to 

arrange the concepts_ 

3. Divide the class into cooperative working 

groups of two or three students: 

• Discuss responsibilities associated with 

developing stories, such as designing, 

researching, drafting, reviewing, revising, 

and presenting. Students may want to 

assign certain responsibilities to different 

group members_ 

NOTE: This can also be a project where the 

whole class works together to create one story 

(for example, each cooperative learning group 

can develop a chapter). Another approach is to 

have students work individually. 

4. Ask groups to decide on a story line and 

distribute the Prolect Proposal Form: Invite 

the groups to brainstorm fun ways to tell the 

story. They should decide on their 

audience, the setting, a plot, and how their 

main message (the importance of energy) 

will be delivered. Following are several creative 

approaches to presenting the story: 

• Adventures of energy as it flows through 

human and/or natural ecosystems 

(could be presented as a cartoon strip) 

A "whodunit" mystery where the reader 

must "track" or locate evidence of energy 

• A script for a play or a video 

• An interview where people share their 

experiences with and insights into energy 

A story of energy in one day of your life 

(perhaps a birthday or a community event) 

• An illustrated storybook for younger children 

Tell students to identify the pros and cons of 

each format. Help students to select the 

approach that is most feasible, yet provides 

a creative challenge. After students have a 

general idea of how they want to write the 

story and what energy information to 

include, have them complete their Project 
Proposal Form. Meet with the groups to dis­

cuss the form and to help them clarify their 

questions concerning the information they 

need to write the story. 

A possible action figure for an energy story: 
"Thermodym" upholds the taws of 

thermodynamics. 

---l!J-

Getting Ready: 
Students can be encouraged to 

keep an "Energy Learning Log" to 

prepare for this writing activity 

(see Appendix). 

This activity can be presented 

ut the beginning, middle, 

or end of an energy unit. 

Or this activity can be the 

energy unit, because 

researching and writing the story 

will help the students 

lecirn anrl understand basic ener­

gy concepts. Students can be 

given class time to conduct 

research or be expected to do 

this on their own. tn addition, stu­

dents can gain knowledge and 

skills about effects of 

energy use and development 

through participating in other 

class activities such as those 

found in the KEEP Activity Guide. 
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Resources: 
For Teachers 
Cook, Doris M., John Benson, 

and Arnold Chandler. Strategic 

Learning in the Content Areas. 

Madison, Wisc.: Wisconsin 

Department of Public Instruction, 

1989. 

Tchudi, Stephen N., and Margie 

C. Huerta. Teaching Writing in the 

Content Areas: Middle/Junior 

High Schoo!. Washington, D.C.: 

National Educat.iot' t..:-=;s(icidlir:! ! 

• I 1'183. 

Upton, James. "Write On: 

Improving Learning through 

Writing." Paper presented at the 

Annual Meeting of National 

Council of Teachers of English, 

San Antonio, Texas, November 

21-26, 1986. Available on ERIC 

ED277010. 

Vacca, Richard T., and Jo Anne L. 

Vacca. Content /\rc8 Readfr.£, 

3rd Edition. Glenview. Ill.: Scott, 

Foresman and Co., 1986 

For Students 
Adler, David. Wonders of £netgy. 

The Question and Answer Book. 

Mahwah, N.J.: Troll Associates, 

1983. 

Hoban, Russell. Arthur's New 

Power. New York: Harper Collins 

Publishers, 1978. 

Podendorf, Illa. Energy. Chicago: 

Childrens Press, 1982. 

5. Researching and writing the first draft: 

Help students identify strategies to answer 

the questions related to their story_ 

Encourage students to develop a system, 

such as an "Energy Leaming Log," for 

recording and organizing their research. As 

much as possible, allow students class time 

to complete the project. This time can be 

used to monitor student progress, answer 

questions, and provide editorial suggestions. 

This also gives you the opportunity to 

observe group dynamics, and make sure 

each student is doing his or her fair share . 

6. Reviewing the first draft: The purpose of 

the review is to identify where text can be 

added, deleted, or streamlined to strengthen 

the accuracy and presentation of energy 

concepts in the story. Help students to 

understand that if stories are carefully 

reviewed, revised, and edited, the results of 

the final evaluation should not be surprising. 

Stories can be reviewed by students as well as 

by you. A Peer Review Form has been provid­

ed to guide students' reviews of each others' 

stories. Encourage the reviewers to point out 

the strengths of the story first. and then pro­

vide suggestions to improve the story. Visit 

each group to monitor their discussions. 

7. Revising the story based on the review: 

When the groups receive their reviews, they 

should brainstorm how they'll address the 

comments. Things to consider include "What 

additional research is needed?"' "Which ideas 

should we accept or reject and why?" and 

"How should we incorporate suggestions?"' 

During the revision process students should 

pay attention to their writing skills, taking care 

to use proper spelling, grammar, and punctua­

tion. When they have completed the final draft, 

another student (a fresh pair of eyes) needs to 

read and edit it, because authors often miss 

or overlook their own errors. 

8. Editing the final draft: Editing can also be 

conducted by peers. Remind students that 

they are to focus only on spelling and gram­

matical errors, and not rearrange or critique 

the content, as this should have been 

addressed in the review. Rather than expect­

ing every mistake to be identified, encourage 

the editors to concentrate on two or three 

types/kinds of recurring errors. Be available 

to answer questions and check students' 

work to make sure their editorial comments 

are correct and to make sure nothing impor­

tant has been overlooked. 

Closure 

Have the groups read or present their com­

pleted stories to each other. Students may 

be motivated to take extra care in developing 

their stories if they know they will be read or 

seen by an audience outside the 

classroom. Discuss creative ways to display 

or present the stories. The local library or 

businesses may be interested in exhibiting 

copies of students' work. If the stories are 

entertaining and educational. they can be 

published and sold as a fund-raiser or 

donated to another class or school. 

Assessment 
Formative 

• Did students work together cooperatively 

in groups? 

Did they ask pertinent and insightful 

questions? 

• Did they conduct reviews seriously, 

providing useful comments? 

How did they respond to and address the 

reviews of their project? 

Summative 

The Story Evaluation Form provides an 

agree/disagree scale to evaluate papers. 

Passing grades should receive "Strongly 

Agree" and "Agree." Modify or adapt this 

form as needed. 
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Name{s) Responsibilities* 

*If this is a group project, write down each person's primary responsibility. 

Purpose of Project 
To deveiop a story that emphasizes the importance of energy in our lives. 

Date Story ls Due~------------

Suggested length ____________ _ 

Summary of Proposed Story line (include audience, setting, and general plot descnption) 

Criteria 
The purpose of the project must be emphasized within the story. 

The story must address the following questions: 

• What is energy? 

• What evidence is there that energy is being or has been used? 

• Where does the energy come from? (Identify sources.) 

• In what forms does energy exist? 

• What happens to energy as it is being used? (Relate to energy transfer and conversion; also tie in the first 

law of thermodynamics.) 

• What are the limitations of energy use? (Relate to the second law of thermodynamics.) 

The story must be edited and checked to make sure grammar, punctuation, spelling, etc. are correct 

Include other criteria or considerations. 

Generate a list of additional questions about energy you'll need to know to write this story. 



Title of the Story ________________________________ _ 

Author(s) ---------------------------------

Reviewer(s) 

·• Answer each of the following questions carefully, highlighting strengths and providing suggestions 

·::ta:::never possible. 

Does this story address tne pufpose oi t!"lrs pro;ect? vVhy or •Nhy not? 

What do you like best about this story? 

What did you find confusing or difficult to understand in the story? 

How effectively doest.he story rneet -eact, or t!"',e cnf.t!:ie1 k 11 this project? 

What suggestions do you have for improving the story? (Focus on suggestions for addressing the purpose of the project 
and meeting criteria.) 

On the back or on another piece of paper, write any other comments you have. (You may refer to Supplemental Review 
Questions.) 
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Instructions 
Add these questions to the Peer Review Form as needed. 

How would you summarize the story line? (Include audience, setting, and general plot description.) 

What made it easy or difficult to summarize the story? 

Is the story original? 

Wha, maae the storv interesting? What made it dull? 

Was the story easy to undersland? (Consider organization, sense ot purpose. and plot development.) 

To what extent did mechanical errors (spelling, grammar, punctuation, etc.) make reading difficult? 

How thoroughly and accurately are each of the following incorporated into the story? 
• Energy defined 

• Evidence that energy was or is being used 
• Sources of energy identified 

• Different forms of energy described 
• Descriptions of what happens to energy as it is being used 

• Limitations of energy use 

Who is the intended audience for this story? 

Do you think the audience will clearly understand and appreciate how the author(s) think and feel about energy? Will 

they gain insight into important energy concepts? 

Include other considerations. 
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Title of story _________________________ _ 

Author(s) __________________________ _ 

The story emphasizes the 
importance of energy. 

Coments: 

The story properly addresses the 

criteria. 

Comments: 

. The story is originai:Tnfer'esffng, 

and creative. 

Comments: 

The story is well organized. 

Comments: 

The story is readable (including 
grammar, spelling, and 
punctuation}. 

Comments: 

The story has been turned in on time. 

The story is the correct length. 

The story deserves a passing grade. 

What I liked best about the story: 

STRONGLY 
AGREE 

STRONGLY 
AGREE 

STRONGLY 
AGREE 

STRONGLY 
AGREE 

STRONGLY 
AGREE 

YES 

YES 

STRONGLY 
AGREE 

AGREE 

AGREE 

AGHEE .. I 

AGREE 

AGREE 

NO 

NO 

AGREE 

Suggestions I have for improving the story (see above for comments): 

DISAGREE 

DISAGREE 

STRONGLY 
DISAGREE 

STRONGLY 
DISAGREE 

DiSAGHEE -T·- STRONGLY 

DISAGREE 

DISAGREE 

DISAGREE 

Comments: 

Comments: 

DISAGREE 

STRONGLY 
DISAGREE 

S1ROI\IGLY 
DISAGREE 

STRONGLY 
DISAGREE 

_ The above comments and suggestions could be made; consider them for your next project. 
_ The above. comments and suggestions should be made to improve the grade of this project. 
_ The above comments and suggestions must be made to receive a passing grade. 
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Name: --------------
Please take a few minutes to fill out this survey, it will help me immensely with my 
graduate project and help to understand the EE needs of the staff. Return the surveys to 
my mailbox (Monet-Bakken) or drop them off at my room. 
Check all that apply 
1. Do you infuse Environmental Education standards in your classroom? 

Yes No What are Environmental Education Standards? 

2. Do you have Environmental Education resources? 
Yes No What are Environmental Education resources? 

3. Would you like Environmental Education resources appropriate for your classroom? 
Yes No I still don't understand what an Environmental 

resource 1s. 

4. Did you participate in including Global Warming theme into at least one of your 
lessons for Earth Day? 

Yes No 
Please explain how you participated. 

5. Have you infused more EE into your curriculum this year compared to other years? 
Yes No 

6. What helped you most in infusing more EE in your curriculum? 
_ Earth Day reminder 

Lessons hand delivered 
EE Resources 

_Other (please explain) __________________ _ 

7. What barriers still exist that prevent you from including more EE in your curriculum? 
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Data from Initial Survey 

Actual Numbers from Initial Survey 
Yes No What? Blank 

Do you infuse EE in your curriculum? 10 2 6 0 
Do you have EE resources? 8 7 3 1 
Would you like EE resources? 13 2 3 -I 

I 

Actual Survey Numbers on infusing (x) or could infuse (?) EE Standards 
X ? totals 

A.12.1 14 2 16 
A.12.2 12 3 15 
A.12.3 10 4 14 
A.12.4 10 4 14 
A.12.5 6 2 8 
C.12.1 5 7 12 
C.12.2 9 7 16 
C.12.3 4 8 12 
C.12.4 1 6 7 
0.12.1 2 4 6 
0.12.2 5 5 10 
D.12.3 4 4 8 
0.12.4 6 4 10 
D.12.5 1 6 7 
D.12.6 3 4 7 
0.12.7 4 5 9 
D.12.8 1 6 7 
D.12.9 1 5 6 
E.12.1 3 6 9 
E.12.2 0 3 3 
E.12.3 2 4 6 
totals 103 99 202 
ave 4.904762 4.714286 9.619048 
high 14 8 22 
low 0 2 2 

4, 6, 7, 8, 10, 
mode 1 4 12 
median 4 4 8 
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Data From Initial Survey 

Pre-survey of teaching EE standards 
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EE standards in classrooms pre-survey results 

a EE standards already infused I 
■ EE standards to inf'.Jsee 
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EE Standard 
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Data from Follow up Survey 

Actual Numbers from Follow up Survey 

Yes No What? Blank 
Do you infuse EE in your curriculum? 12 2 6 0 
Do you have EE resources? 13 5 4 0 
Would you like EE resources? 9 7 5 1 
Did you participate in the Earth Day Theme 6 15 0 0 
Have you infused more EE in your curriculum this year 
compared to other years? 5 17 0 (1 

Lack of None or 
administrative no 

What barriers still exist that 
prevent you from infusing EE in 

your curriculum? 

What helped you most in infusing 
EE in your curriculum? 

Time Information Technology support response 

6 3 1 1 3 

Lessons hand EE 
Earth Day reminder delivered resources Other 

4 1 2 7 
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Course or Integrated Project Title/Subject: Advanced Biology 
Department or Subject Area: Science Grade Level(s): 11-12 
Staff responsible for this document: T. Monet-Bakken 

UNIT DISTRICT TERMS/CONCEPTS 
OBJECTIVES/BENCHMARKS 
(WI STANDARDS-SUBJECT, 
NUMBER) 

01- Students will: . Proton, neutron, electron, nucleus, 

Biochemistry 
I. List & explain the three subatomic particles electron cloud, valence electrons, 

(Science, D.12.1) isomers 
2. Use the periodic table (Science, D.12.1) . Atomic Number, Atomic Weight, 
3. Distinguish types of chemical bonds (Science, ionic Charge, Ions 

D.12.4) . Ionic, covalent, hydrogen bonds 
4. Use chemical equations (Science, D.12.4) . Reactants, Products 
5. Distinguish molecules with attraction, repulsion . Hydrophobic, hydrophilic 

to water(Science, D.12.4) . Mono-, di-, polysaccharides: 
6. Distinguish between polymer, monomer for the 4 Carbohydrates; fatty acids, 

major biological molecules (Science, D.12.1) glycerol, triglycerides: Lipids; 
7. Explain the three major types of polysaccharides Amino Acids: Proteins; 

and where they are found (Science, F.12.1) Nucleotides: Nucleic Acids 
8. Explain how the phospholipid bilayer works . Glycogen, starch, cellulose 

(Science, F.12.1) . Testosterone, estrogen, cholesterol 9. Identify types of steroids (Science, D.12.1) 
IO. Identify condensation synthesis and hydrolysis 

. Peptide Bonds 

reactions (Science, D.12.4) 
. Sugar, Base, Phosphate group 

11. List the subunits of a nucleotide (Science, F.12.1) . Endergonic, exergonic reactions 

12. Explain essential & nonessential amino acids . Reaction rate, substrate, enzyme-

(Science, F.12.1) substrate complex 

13. Explain how coupling reactions occur (Science, . pH scale 

D.12.3) . primary, secondary, tertiary, 

14. Explain enzyme kinematics (Science, D.12.4) quartemary 

15. Identify acids and bases (Science, D.12.6) . conservation of energy, energy 
16. Evaluate whether caroohydrates or fats are suited transfer 

for Energy storage (Science, D.12.3) 
17. Distinguish between the four levels of protein 

structure (Science, D.12.1) 
18. Explain the I" and 2nd laws of energy (Science, 

D.12.10) 

02-Cells Students will: . Surface area, volume, ratio 
I. List and explain the two tenets of the Cell Theory . Cell membrane, wall, nucleus 

(Science, F.12.3) . Concentration, gradient 
2. Explain theories/reasons why cells have evolved . Solute, pressl!re 

to be small (Science, F.12.3) . Mitochondria, chloroplast, 
3. Compare/contrast the differences between lysosome, vacuole, ribosome, 

Eukaryotic and Prokaryotic Cells (Science, nucleus, cytoskeleton, endoplasmic 
F.12.1) reticulum, golgi apparatus 

4. Compare/contrast the differences between Plant . Phagocytosis, pinocytosis 
and Animal cells (Science, F.12.1) . Prophase, metaphase, anaphase, 

5. List and explain the five pieces of evidence to the 
telophase 

Endosymbiotic hypothesis (Science, F.12.3) . G 1, S, G2, interphase, cytokinesis, 
6. List and explain the two parts of the Fluid Mosaic 

Model (Science, F.12.1) 
karyokinesis 

7. Distinguish molecules which can travel through a 
selectively permeable membrane (Science, 
F.12.1) 

8. Compare/contrast Active and Passive Transport 
(Science, F.12.10) 

9. Compare/contrast Diffusion and Osmosis 
(Science, F.12.1) 

10. Compare/contrast Simple and Facilitated 
diffusion (Science, F.12.1) 

11. Analyze which way water will flow in 
Hypertonic, Hypotonic, or Isotonic solutions 
(Science, F.12.1) 

12. Estimate relative molecule sizes based on 
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diffusion patterns (Science, F.12.1) 
13. Calculate water potential values & estimate 

which way water will flow based on the values 
(Science, F.12. l) 

14. Relate Ceii structures to functions (Science, 
F.12.1) 

15. Compare/contrast endocytosis & exocytosis 
(Science, F.12.1) 

16. Diagram the stages of Mitosis (Science, F.12.2) 
17. List and explain the stages of the cell cycle 

(Science, F.12.2) 

03a- Students will: . I", 2nd Law of Cons of Energy 
I. Compare E transfer efficiencies of photo/ . Reduction, oxidation, electron Photosynth respiration (Science, F.12.10) . Glucose, carbohydrate 

es1s 2. Identify the characteristics of a RedOx reaction . ATP synthase, chemiosmosis, 
(Science, D.12.6) gradient, 1-r 

3. Memorize the overall reactions for . Von Helmont 
photosynthesis and respiration (Science, F.12.1) . H-bonding, capillary action 

4. Interpret a diagram depicting the % E harnessed . Reflection, absorption from the Sun (Science, F.12.10) . Solvent, solute 5. Relate an ETS to a turbine dam and explain ATP 
Stroma, thylakoid production (Science, F.12.9) 

. 
6. Analyze early experiments testing plant growth . Precursor 

vs. soil loss (Science, F.12.11) . CAM 

7. Distinguish which wavelengths of light are 
absorbed by plant pigments & explain the color 
of plants (Science, F.12.9) 

8. Discuss factors affecting pigment separation in 
chromatography (Science, F.12. l) 

9. Calculate an Rr value & compare pigment 
movements (Science, F.12.1) 

IO. Identify where the light & dark rxns occur in the 
chloroplast (Science, F.12.9) 

11. Explain how Photosystems I & II work (Science, 
X.12.0) 

12. List the steps of the cyclic I non-cyclic pathways 
(Science, F.12.9) 

13. List the pmducts of above pathways (Science, 
F.12.9) 

14. Explain how plants regulate the amount of 
ATP/NADPH (Science, F.12.9) 

15. Explain the three stages of the Calvin Cycle 
(Science, F.12. I) 

16. Discuss the importance of the molecule PGAL 
(Science, F.12.11) 

17. Compare/ contrast C3 & C4 plants (Science, 
F.12.11) 

03b- Students will: . Oxygen, 02 
I. Speculate why terms respiration and breathing . Matrix, cristae, intermembrane Respiration are misused (Science, A.12.4) space 
2. Compare / contrast photosynthesis & respiration . Anabolism, Catabolism 

(Science, F.12.l) 
3. Compare/ contrast aerobic & anaerobic 

(Science, F.12. l) 
4. Explain why most advanced animals undergo 

aerobic (Science, f.12.IO) 
5. Relate the type of cell and number of 

mitochondria (Science, F.12.11) 
6. Explain why the E of glucose is released in 

stages and steps (Science, F.12.11) 
7. Contrast ender & exergonic as they relate to 

glucose and ATP (Science, F.12.10) 
8. List the four (five) stages of respiration 

(Science, F.12.1) 
9. Explain the processes of Glycolysis, Transition 

Reaction, Krebs cycle, ETS, Fennentation. (Science, 
f.12.l) 

IO. for each of the above, explain Where, When, 
Aerobic (?), Final Product, ATP formed (Science, 
F.12.9) 
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11. Define Metabolism (Science, D.12.3) 

04- Students will: . Homologous chromosomes, 
I. Explain the proce;;:; cf meiosis (Science, F. i 2.4) chromatids, maternal, paternal, 

Heredity 2. Compare and contrast meiosis/mitosis (Science, diploid, haploid, crossing over, 
F.12.4) independent assortment, prophase, 

3. Interpret class trait data to determine dominance metaphase, anaphase, telophase 
for traits (Science, F.12.3) . A, B, AB, 0, agglutination, 

4. Analyze simulated blood sample results to antibodies, Rhesus factor -
determine blood types (Science, F.12.3) . Homozygous, heterozygous, 

5. Solve genetics problems involving different purebred, hybrid, dominant, 
forms of inheritance (Science, F.12.3) recessive 

6. Relate the laws of probability to genetic . Mendel, multiple alleles, 
inheritance (Science, F. I 2.3) pleiotropy, epistasis, polygenic 

7. Analyze pedigree charts (Science, F.12.3) inheritance, linkage group 
8. Examine and solve karyotype example problems . Monosomy, trisomy, fragile X, 

(Science, F.12.3) nondisjunction, . Complete, incomplete, sex-linked, 
co-dominance, X-inactivation 

05- Students will: . DNA/RNA 
9. Compare and contrast the different forms of . Semiconservative 

Molecular nucleic acids: Interpret the findings that led to the . Leading/lagging strand, Okazaki 

Genetics base pairing rules and Chargatrs rules (Science, fragments, Primer 
B.12.2) . mRNA,tRNA,rRNA, anticodon 

10. Explain the Watson&Crick model of DNA: . codon 
Double stranded, backbone P-S-P, bases h- . initiation, elongation, termination 
bonded, double helix, 5'➔ 3' direction (Science, . regulator, repressor, promoter, 
F.12.2) 

operator, structural gene 
11. Describe the DNA replication process (Science, . germline, somatic mutations 

F.12.2) . transposon 12. Describe how errors in the replication process are . point, framshift mutation recognized and repaired (Science, F.12.2) 
13. Compare/contrast the three types of RN A . proto--oncogenes, tumor suppressor 

(Science, F.12.4) genes 

14. Translate the strands of DNA using the genetic . recognition sequence, vector, host 

code (Science, D.12.3) organism 

IS. Explain the process of transcription (Science, . electrophoresis, sanger, PCR, 

F.12.2) hybridization 

16. Explain the three steps of translation (Science, 
F.12.2) 

17. Describe the Prokaryotic regulation Operon 
model (Science, F. I 2.2) 

18. Compare/contrast the lac and trp operon (Science, 
F.12.2) 

19. Explain mutations and relate them to Cancer 
(Science, F.12.2) 

I. Illustrate the process of gene splicing using 
restriction enzymes (Science, B.12.4) 

06- Students will: . HMS Beagle 
I. Discuss a brief history of Charles Darwin and his . Biogeographical, anatomical, 

Evolution voyage (Science, B. 12.1) Biochemical, Geology/fossils 
2. Differentiate between view held before Darwin . Genetic drift, natural selection, 

and after(Science, B.12.1) gene pool, random mating, 
3. Relate the evidence Darwin found to his thoughts mutations 

on evolution.(Scier,ce, B.12.4) . Disruptive, stabilizing, directional 
4. Express those four areas of evidence used to . A. a frica nus, A. robustus, A. 

support evolution (Science, B.12.4) ramidus, A. aferensis, H. habilis, H. 
5. Employ the Hardy-Weinberg law/equation rudolfensis, H. erectus, H. ergaster 

(Science, F.12.6) . 
6. Interpret the Hardy-Weinberg law (Science, 

F.12.6) 
7. Compare/contrast Darwin and Lamarck (Science, 

A.12.2) 
8. Relate the game 'survival of the fittest' to natural 

selection (Science, F.12.5) 
9. Explain the three types of natural selection 

(Science, F. 12.5) 
10. Relate continental drift and mass extinction to 
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natural selection and evolution (Science, F.12.5) 
11. lnte1pret the mitochondrial DNA research with 

respect to human origins (Science, F.12.6) 
12. Analyze where humans fit in the classification of 

primates (Science, F.12.6) 
13. Explain what australopithicenes are (Science, 

F.12.6) 
14. Formulate a timeline of all the previous hominid 

species (Science, F.12.6) 
15. Compare the 'Out of Africa' and 'Multiregional' 

hypotheses (Science, F.12.6) 
16. Relate Neanderthals and Cro-Magnons to modem 

humans (Science, F.12.6) 

07-Human Students will: . 
I. Explain the skeletal system (Science, F.12.11) 

Systems 2. Explain themuscularsystem(Science, F.12.11) 
3. Explain the respiratory system (Science, F.12.11) 
4. Explain the circulatory system (Science, F.12.11) 
5. Explain the digestive system (Science, F.12.11) 
6. Explain the urinarv svstem (Science, F.12.11) 
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Appendix I 

Curriculum Committees 
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Campbellsport School District Curriculum Teams 
(A teacher co-chair will be selected for each committee) 

Reading/Language Arts-Administrative Co-Chair, Connie Strand 

Patty Baker Amie Giese 
Wanda Bellmer Jason Gilhaus 
Melissa Cochran Dianne Graf 
Torie Daane Kathy Koyen 
Michelle Dahlinger Beth Lambie 
Marci Danza Vi Lamers 
Carol DeRemer Tiffany Meidl 
Michelle Fredricks Diane Mencheski 
Kimberly Hatch Patty Pelischek 

Mathematics-Administrative Co-Chair, Tom Koyen 

Thea Ash Pam Fleischman 
Julie Baseley Jesse F ranee 
Jeff Baughman Dan Heisdorf 
Diane Blackmore Bonnie Herman 
Jeanne Cisewski David Kelln 
Cindy Delgado JeffKrcmar 

Social Studies-Administrative Co-Chair, Tom Hercules 

Sandra Alvarado 
Joan Bradford 
Craig Ellenbecker 
Shelly Gassner 
Dion Grisar 
JaneGumo 

Steve Hamm 
Shelly Hoenecke 
Mike Kulibert 
Betty Lindemer 
Kurt Parker 
Lynne Rodman 

Science--Administrative Co-Chair, Michael Maxson 

Stephanie Ballard 
Jim Dichraff 
Sarah Desiderio 
Kris Engstrom 
Melissa Gellings 

Steve Heminger 
Bob Hepp -
Kevin Hugo 
Jay Killinger 
Tanya Monet-Bakken 
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Keith Rooker 
Jeanine Schraufnagel 
Jan Soyk 
Jenny Voightlander 
Kay Wehner 
Jasmine Weller 
Brendon Young 

Wendy Krcmar 
Marshall Olson 
Heidi Retzer 
Candy Roth 
Mike Ruhl 
Nick Weisse 

Rick Simpson 
Tina Sokol 
Donna Standke 
Tina Werderman 

Becky Palmer 
Kay Spielbauer 
Billi Timm 
Mary Waters 



Fine Arts-Administrative Co-Chair, Michael Maxson 

Sharyl Aubuchon 
Linda Boelhk:e 
Shanda Cerney 
Dan Gazzola 
Royal Gingery 

Mandy Liebenow 
Erin Nelson-George 
Dan Seidl 
Sue West 

Guidance--Administrative Co-Chair, Laura Stautz 

Sherry Collins 
Kathy Gravelle 
Linda Gross 
Gene Mathews 

Judy McCabe-Krudwig 
Raebecca Olson 
Diana Pasten 

Information/Technology Literacy-Administrative Co-Chair, Michael Maxson 

Julia Crouch 
Chris Fredricks 

Dave Skaaland 
Sue Wolf 

Physical Education/Health-Administrative Co-Chair, Tom Koyen 

Mark Immel 
Pat Kent 
Mary Lindberg 

Mark Peterson 
Darcy Salm 
Sara Wettstein 

Vocational Education (Agriculture, Business Ed., FACE, Technology)­
Administrative Co-Chair, Connie Strand 

Gerry Burr 
Ree Koth 
Kirk Kramp 
Joan Mayer 
Oran Nehls 

Teri Panzer 
Shawn Prell 
Carl Semrow 
Tina Trumbower 
Doug Walkner 

\Vorld Languages-Administrative Co-Chair, Tom Hercules 

Mar Ellenbecker Lisa Rashid 
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