Lesson w
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n°=ﬂ=ﬂ.ﬂm=m d L = Elaborate
Scientific =
Investigation

Overview At a Glance

In Lesson 3, students role-play as members of a team from a community
health department. The student teams develop testable questions and
investigate a possible health problem in the local school district. Students
develop their understanding of inquiry by looking for patterns in
attendance data, comparing dates of activities with the onset of increased
absences, and analyzing maps, graphs, and data tables. Students complete
their investigation by proposing possible sources of the health problem
and describing how the sources might be confirmed or refuted.

Major Concepts

¢ Scientific explanations emphasize evidence.

» Scientists think critically about what evidence should be
collected in their investigations.

* Scientists analyze the results of their investigations io
produce scientifically acceptable explanations.

Objectives
After completing this lesson, students will be able to
+ formulate testable questions,
+ use graphs and data tables to analyze and interpret data,
+ develop explanations and predictions based on evidence, and
« explain how a scientific investigation is conducted.
Teacher Background
Consult the following sections in Information about the Process of
Scientific Inquiry:
4 Inquiry in the National Science Education Standards
(pages 24-27)
6.2 Scientifically Testable Questions (pages 30-31)
6.3 Scientific Evidence and Explanations (page 31)
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Doing Science: The Process of Scientific Inquiry

in Advance

Activity | - WeP

| component? |

_ Photocopies "

‘Materials

Yes

Master 3.1, Investigative
Report Form*
(Make 1 copy per student.)

Master 3.2, Letter from
Principal
{Make an overhead
transparency.)

Master 3.3 First Memo from
Director
(Mzke an overhead
transparency.)

Masters 3.4a, b, ¢, Attendance
Data
{Make 1 copy per team.)

No materials except
photocopies and, for
print version,
transparencies

2 Yes

Master 3.1, Investigative
Report Form*
{Make 1 copy per student.)
Master 3.5, Second Memo
from Director (Make an
overhead transparency.)
Master 3.6, Inferview
Summary
{Make 1 copy per team.)
Masters 3.7a, b, Quotes from
Interviews
{Make 1 copy per team.)
Masters 3.8a, b, ¢, d, School
Calendars
{Make T copy per team.)

No materials except
photocopies and,
for print version,
transparencies

3 Yes

Master 3.1, fnvestigative
Report Form*
{Make 1 copy per student.}

Master 3.9, Third Memo from
Director (Make an overhead
transparency.)

Masters 3.10a, b, Activity

Tables
fRAala 1

{Make 1 copy pe
1a,

-

team.)

J-H- ﬁ
Masters 3.11a, b, Activity
Maps

{Make 1 copy per team.)

No materials except
photocopies and, for
print vérsion,
transparencies

Master 3.12, Analyzing
Evidence*
{Make 1 copy per student.)

No materials except
photocopies

* Masters needed for Web version. Print version uses all ithe masters.

Preparation

During the first activity of this lesson, students ask testable questions
as part of their investigation. As a reminder, consider writing aspects of
testable questions on the board:
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» Testable questions ask about objects, organisms, and events
in the natural world.

+ Testable questions can be answered through investigations
that involve experiments, observations, or surveys.

» Testable questions are answered by collecting and analyzing
evidence that is measurable.

+ Testable questions relate to scientific ideas rather than personal
preference or moral values.

» Testable questions do not relate to the supernatural or to
nonmeasurable phenomena.

.moﬂ. n_mmmmm ﬂmEm ﬂrm sﬁutwam& <m_\ms.= e
Verify that the cotmputer lab is reserved for %osw Qmmmmm or Emn
classroom computers are ready to use. .wOoWEB._a the mﬁcnﬁma én_u m:m
at hetp:liscience, mmtnnzoz nih. moim:win§m3m>=a:_@\n=&m= ‘
Make photocopies. - . P

For classes using the print version:
No preparations are needed except for making photocopies and
transparencies.

Procedure

.mo.. n_nuunn :m.__n the _!ob-vnnmn _me-o: of _.mmm.-: 3:

_>n=<=< 1: Q::m:i hvmmanmm

chn to teachers: The following ?Onm&dna describes how to oodmcﬁ

the Web-based version of this lesson, the preferred form of instruction.
Instructions for nosmuncdm the mﬁmnsmﬁd& ﬁﬂﬂ.w_mmmm version. mﬁa on
ﬁmmm ﬁ o ‘

Tip from the field nnma Consider chEmENEm ﬁrm
. .vwonmmsnm instructions on the board or on-a mE@mE
_handout. This helps keep the mEmmEm focused and’ -
“ .Hmmzomm the need Ho._mim..ENE Emﬁznﬁosm s&:m 9@ ‘
-are Soﬁwﬁm on the .noEﬁEB.m

1. mx—u_b:u 8 :-n n—&mm nrnn :unuq._.i-: nnﬂ% out a mn—naﬂm-n .
.. investigation using materials on the Web. In this -ﬂqnmn-mnn-cﬂ :
- 9&% will be working as members of an investigative team mno.n.‘ :

nrn local noEdEEQ rnu—n_- mnm_mﬂnn-nna X

..Hrno:m.soﬁ &.:m mn:SSm %o: s:: mnm mw ﬁmmE mcvmqﬂmow. m9. m: Hrm
mEmmE teams. AR : LI

2. ‘Give each student a copy of gsmnn-. w w ?cm&ﬁﬁ.?n H&Sﬁ mE,_:
Explain that students will ase this form to record the H...onn.amm ”
of their investigation. :
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Doing Science: The Process of Scientific Inquiry

Content Standard A:

Each day, students will write notes about their investigation on a
separate copy of the Investigative Report Form.

3. Divide the class into teams of three and direct each team to a

. computer. Instruct students 1o proceed to htip://science.education
nih.gov/supplements/inquiry/student and click on “Activity 1—
C::w:n— Absences.”

This link displays the home page oﬁ ﬁrm intranet site for a fictitious
-community health department.

4. Have students click on the link for “You have (1) New Message”
and read the e-mail message from the director of the health
department. :

The e-mail contains an attached letter from a principal of a local
school and a link to the school district’s Web site. The principal
states that this past week, an unusual number of students were
absent from the band class. She is concerned that the school may
be facing an outbreak of flu. As members of the investigative team,
students first read the letter and write a testable question (Step 5).

identify questions | Only then do they proceed with their 5<mm5mmcos by clicking on
that can be answered ~ the link to the school district Web site.

through scientific

investigations.

‘Note to teachers: The community health department Web site simulates
an internal (intranet) Web site used by employees of the health
mmmmﬂcdmﬂr As such, it contains information that is not directly relevant
10 the classroom lesson. If students explore the site, however, they

will find that it provides realistic information about public health and
scientific inquiry.

5. After teams have read the e-mail message from the director and
the attached letter from Principal Perez, discuss what testable
questions they can ask as they begin their investigations to
determine whether a health problem exists.

Students should record their testable questions on their Investigative
Report Form (Master 3.1) and be prepared to share them with the
- class. Circulate among the teams as they work to develop their
" testable questions. Remind students of the aspects of testable

Content Standard A: ~  questions listed on the board.

Ditferent kinds
of questions
suggest different

Students should ask questions that will help them determine
whether the school absences indicate a health problem. Ideally, they
should be able to answer their questions by examining the school

kinds of scientific - attendance data provided at the school district’s Web site. Examples

investigations.

of testable questions they might ask include
s Is the number of absences in the last week more than in
previous weeks?
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»  Are more students absent from one type of class than the others?
+  Are there more absences in one school than the others?

After the teams have developed their testable questions, have

. them return to the director’s é-mail message and click on the

link to the school district’s Web site. At this site, they can access

- attendance data for the community’s four middle schools.

The only active link on the school district’s Web site is the
“Attendance Data” link,

Once students have viewed the attendance data, explain that
they need to export the data to the health department’s Web
site, where the data can be displayed in graphic form. To export
the data to the health department’s Web site, students click on
the “Export Data” button and type “cohd.org” into the :muwcnm

. Destination” box.

. " Students now have access to the “Data Analysis” section of the health

department's Web site. If students click on “View Data,” they can

see the same data tables that are on the school district’s Web site. If
students click on “Create Graphs,” they are given a menu of 16 graphs
from which to choose. Students can view from one to four graphs at a
time. After they have made their selections, students click on “Display
Graphs” to view them. Students may also print the graphs either
individually (to fill the page) or in groups of up to four at a time.

Tip from the field test: Write the export destination,
“cohd.org,” on the board.

Note to teachers: Students may have difficulty deciding which graphs
to display. Suggest that they view four graphs at once. Students should
select graphs that will help them make comparisons and answer their

8.
" attendance data. Students should record their findings on their

testable questions. They can choose from 16 graphs. Each school has
”mozﬂ graphs of the number of absences plotted against time (in days):
total absences for the seventh grade, physical education {PE} absences,
art absences, and band absences. Point out to students that the scales on
‘the graphs are not always the same.

Instruct teams to use the graphs and data sheets to analyze the

Investigative Report Form. Explain that they will share their
results with the class later.

The graphs and data sheets provide evidence that teams will
use to propose explanations for the student absences. Students
should look for sudden increases in absences that might indicate a
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Content Standard A:
Use appropriate tools
and techniques to
gather, analyze, and
interpret data.

Standard A:

Contant
Use mathematics in
alt aspects of scientific
inquiry.

Content Standard E:
Science and
technology are
reciprocal. Science
helps drive technology.
Technology is essential
to science.
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Doing Science: The Process of Scientific inquiry

health problem and for comparisons that help them answer their

testable questions. They should note the patterns they observe in

the attendance data for each school. Students should observe the

mo:oéam

*  There was an cdcmcm_q high number of &umm:nmm during the

~last week among students in band nwmmmmm at both Truman and

Jackson ‘middle schools.

»  Absences among students in art and PE classes, as well as moH. the
‘entire seventh grade, were not higher during the last émmw for
both Truman and Jackson middle schools. ‘

'+ .Roosevelt and Kennedy middle schools had fairly constant’
numbers of ahsences throughout the last month in every category.

Tip from the field test: Remind students to record
their evidence as they review the data and graphs. Help
students develop their explanations. Ask, “How can you,
. \U N
explain the evidence you have collected?
w —Hmﬁ.:.ﬁ teams to exit the Web site after they have nc:-w—nan&
their analyses and recorded their findings.

JQ. Acting as team supervisor, facilitate a class discussion to
summarize the findings from all the teams. Consider which
_ steps the investigation should take next. ‘Guide the discussion

Content Standard A: to focus on the following questions:

* What is the reason for the higher number of absences
among students in band classes at Truman and Jackson
middle schools?

> » If these absences are due to an iliness, do band members

models using from the two affected schools share the same symptoms?

evidence. * Have band members from the two schools been in recent
contact with each other?

Develop descriptions,
explanations,
predictions, and

‘Students should have recorded the testable question for their team on
their Investigative Report Form. When filling out the form, students
should write down under “Evidence Collected” anything that they

feel may have a bearing on their investigation now or in the future.
The summary of findings should be included in the “Analysis and
‘Explanation of Evidence” space. The next steps for the investigation
'should be phrased as a question and entered into the space on the form
labeled “Next Questions.”

___>n=<#< 2: What's the Cause?

Tip from the field test: As in the first activity, consider

summarizing the procedures on the board or on a student

handout. This helps keep the students focused and reduces
B he need to give them instructions while they are working.
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Note to teachers: Make sure that students have available their

1

Investigative Report Forms from the previous activity. This helps them
tecall the progress of their investigation.

. Explain to the class that nrn% will continue their Eﬁmm:mn:o:
" "into the school absences among band members at Truman and
" Jackson middle schools. Specifically, they will answer the

- - testable questions that were developed at n_um no-n_:m_o: of

” -« Have band members from the two schools been in recent

© Activity 1@ Content Standard A:

" o What is the reason for the —:m?ﬂ. number of absences among  Think critically and
students in band classes at Truman and u»n—nmg- middle logically to make
schools?

relationships between
evidence and
explanations.

e - If these absences are due to an illness, do band En:.__unnm
from the two affected schools share the same symptoms?

contact with each other?

Give each student one copy of Master 3.1, Investigative Report
Form. Instruct students to write the testable questions developed
at the end of the previous activity in the “Testable Question”
space on their form.

Reconvene students in their teams from Activity 1. Direct each
team to a computer and instruct students to proceed 1o hup://

* . science.education.nih.gov/supplements/inquiry/student and click on

“Activity 2: What'’s the Cause?”

As in the beginning of Activity 1, the teams are alerted that they
have a new e-mail message to vead.

After reading the new e-mail from the director, the teams click
on the link to the tables that list results of interviews.

Information in the tables was obtained from interviews with the
students’ parents. The table for Truman Middle School shows that
there were 10 students from band class absent during the past week.
One student was away on a family vacation. The other nine students
all have an illness that displays stomach- related symptoms. The table
for Jackson Middle School lists eight absent students. One student
has a broken leg. The remaining seven students have an illness that
presents stomach-related symptoms. .

Have the teams read portions of the interviews with the
parents on the Web site and record their conclusions on their
Investigative Report Form. They should be prepared to share
their findings with the rest of the class.
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The parents report the same symptoms listed in the tables. Some .
parents volunteer reasons for the illnesses, such as food poisoningor . -
the flu. These conflicting reasons may confuse some students: You

may point out that the reasons given by the parents are opinions and

Content Standard A: - 1o¢ diagnoses ?05 a doctor, which are based on Em%nm_ evidence.
Recognize and = :

analyze alternative 6. After the teams have ﬂNw.H:-nm mum results of the -ﬂan—é—nim and
explanations and - read portions of the parent interviews, have them click on the
predictions. link to the calendars of school events. .

Circulate among the teams as they look at the school calendars.
Remind students that they are looking for evidence that will help
them develop better mxmﬁmﬁmﬁmoﬂm about the cause of the health
problem. Make sure that students understand why they are looking
at the school calendars. An illness is involved. If there are contacts

“ " between the students from the two schools, then such contacts may

. help explain how an illness was.contracted or passed from student
to student. A healthcare worker makes a subtle but important point
during one of the parent interviews. The worker mentions that
with food poisoning, a person becomes ill in a day or two, while
a stomach virus takes about five days before the illness strikes.
Students should use this information to help decide what type of -
illness may be associated with which activities of the band members.

7. Have students compare the two school calendars and write down
" their conclusions.

A comparison of the Truman and Jackson middle school calendars
reveals that the seventh-grade bands from both schools were
‘together three times in the past month:
Content Standard A: ~ ~ * On May 5, both bands performed at a May Day parade. Students
should note that May 5 was likely too long ago to be associated
with the current illness. 1t is interesting that the band from
Roosevelt Middle School was also at the parade and yet its band

Think critically and
logically to make

Mn_.dm _.mﬂm:o:m._,:vm . -~ members did not become ill.
between evidence and &+ Students from the two bands were together on May 15 for a
explanations. - planning meeting about the upcoming Battle of the Bands.

"¢ The bands competed at the Battle of the Bands event on May 19.

Tip from the field test: Remind students to review their
evidence and explanations from the previous activity.

8. Instruct teams to exit the Web site after they have completed
" their analyses and recorded their findings. .
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9. Acting as team supervisor, facilitate a class discussion to
summarize the findings from all the teams. Think ahead to
the next steps for the investigation. Guide the &mnﬂmm_ou to
focus on the following questions:

e Is there a common reason for the absences of the band
students at Truman and Jackson middle schools?

" »  What are possible causes for the student illnesses?

* How could students from both bands be exposed to a
disease-cansing organism at the same time?
e Assuming that the students from the two bands are suffering

from the same illness, when were they most likely exposed to-

the disease-causing organism?

Encourage students to ask questions about the activities the band
members might have participated in during the planning meeting and

at the.Battle of the Bands. Students should be concerned about activities

the sick band members have in common. If not brought out by a student,

call attention to the fact that people become sick about five days after

being exposed to a stomach virus, while they become sick within

a day or two after eating contaminated food. At this point, we can
speculate that students were either exposed to a stomach virus during
the planning meeting or to food poisoning at the Battle of the Bands.
Students will be provided with details about band activities in Activity 3.

Activity 3: What's the Source?

Note to teachers: Make sure that students have available their

Investigative Report Forms from the previous two activities. This helps

them recall the progress of their investigation.

H Explain to the class that they will continue their investigation

into the school absences among band members at Truman
and Jackson middle schools. Specifically, they will explore the
activities students engaged in during the Battle of the Bands
event to see whether they can pinpoint how the students

. became ill.

2. Give each student one copy of Master 3.1, Investigative Report
Form. Instruct them to write the testable questions developed at
the end of the previous. activity in the “Testable Question” space
on their form.

3. Reconvene students in the same teams as before. Direct each

team to a computer, and instruct students to proceed to http://
science.education.nih. mo&é?-:m:ﬁb:aﬁqu\\mgga and click
on “Activity 3—What’s the Source?”
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Content Standard A:
Develop descriptions,
explanations,
predictions, and
models using
evidence.

Assessment:

Making a quick

visual scan of the
Investigative Report
Forms offers a brief
formative assessment
of students’ progress
to this point.
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Content Standard C:
Some diseases are

the result of intrinsic
failures of the system.
Others are the result
of damage by infection
by other organisms.

Content Standard A:
Recognize and
analyze aiternative
explanations and
predictions. Use
appropriate tools and
techniques to gather,
analyze, and interpret
data.

6.

As in the beginning of the previous activities, the teams are alerted
that they have a new e-mail message to read. The memo informs
the teams that a nearby community has reported that its'water
supply may be contaminated by bacteria that cause a stomach-
related iliness. -

After reading the latest e-mail from the director, the teams click
on the “Activity Tables” link that provides information about the
activities that took place on the day of the Battle of the Bands
event. . .

The activity tables provide information about the activities that band
members from both schools participated in on the day of the Battle -
of the Bands event. The tables include information about activity
participation by band members who became ill and those who did
not become ill. This page also contains a menu that allows students
to select maps that indicate the locations of each activity.

Tip from the field test: The students’ knowledge

about disease transmission is limited. Make sure that
.. they understand that food poisoning and illness from

contaminated water are not contagious. However, a
stomach virus can be passed from one person to another.

As the teams examine the activity tables, remind them also to
examine the maps that depict where the activities took place.
Encourage students to use the tables to compare the activities of
the students who did and did not get sick.

From the Activity Maps menu, students can select maps that depict

¢ g street map that includes the locations for the various student
activities,

» students from Truman Middle School who became ill and the
activities in which they participated,

e students from Jackson Middle School who became ill and the
activities in which they participated, and

¢ students from both Truman and Jackson middle schools who
became ill and the activities in which they participated.

Instruct the teams to write down their conclusions about which
activities may have exposed the students to disease. They should
be prepared to share their conclusions with the other teams.

Analysis of the activity data suggests that either eating at the Cheep

Chicken Hut restaurant or swimming in the lake made the band
members ill.
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7.

Instruct teams to exit the Web site after they have completed
their analyses and recorded their findings.

.- Acting as team supervisor, facilitate a class discussion to_
. summarize the findings from all the teams. Guide the discussion

“'" 1o focus on how the teams think the band members became ill. -

" Ask the teams to explain their evidence and reasoning.

- Students should noﬂnwc&m‘..?oﬂ..ﬁrﬁa analyses of the mnﬂ.q.:% tables
"= that two possibilities exist: 1) students got food poisoning at the

Cheep Chicken Hut and 2) students were infected while swimming

" in the lake. Without additional information, it is not possible to

eliminate either possibility from suspicion. A third possibility also
exists. Students could have contracted a stomach virus while .

. attending the planning meeting on May 15. Explain to students

" that the process they followed is similar to that used by scientists
-+ conducting an investigation. Investigations do not always reach a
" single conclusion. They often raise more questions that need to

be investigated.

Ask students to consider what next steps they could take to
reach a firm conclusion about the cause of the student illnesses.

_ - “What ni&nﬂnn would they like to collect?

10.

Student suggestions may incinde

s visit the various restaurants and take food samples for testing,

« visit the lake and take water samples for testing,

e have the illnesses of the sick students diagnosed by a doctor,

+ investigate activities (such as eating) that took place during the
planning meeting, and S :

«  survey other people (not students) who ate at the Cheep Chicken
Hut or swam in the lake to see whether they also became sick.

Collect from students their three Investigative Report Forms.

These forms will be used in the next activity and as an assessment
tool for you. . ‘

>_nm<#< 4: Reflecting on the Process of
Scientific Inquiry

Note to teachers: Make sure that students have available their
Investigative Report Forms from the previous three activities. This helps
them recall the progress of their investigation. o

67

Content Standard A:
Communicate
scientific procedures
and explanations.

Content Standard F:
Risk analysis considers
the type of hazard and
estimates the number
of people who might
be exposed and the
number likely to
suffer consequences.
The results are used
to determine the
options for reducing or
eliminating risk.

Assessment:

Use the completed
Investigative Report
Forms as a summative
assessment.
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Content Standard G:
Science requires
different abilities,
depending on such
factors as the field

of study and type of
inquiry.

1.

Explain to the class that they will review the process nsed
during the community health department investigation from the
previous activity. Ask, “How did your investigation begin?”

Student responses will vary. Bring out the idea that the investigation

~ began with a problem that prompted the asking of a testable~—

question.
Ask students, “What testable question began your investigation?”

Students will report different questions. Appropriate questions deal
with whether or not the school absences noticed by the principal are
unusually high. Students may have asked a question such as, Is the
number of school absences in the last week more than in previons
weeks?

Ask students, “As your investigation went along, did you ask
other testable questions? What were they?” Write their questions
on the board.

Students will report a number of different questions. Try to guide
the discussion so that the questions are brought up in the order that

‘they appear in the investigation. Examples of questions that students

may report are the following:

¢ Are more students absent from one class than the others?

» Are there more absences in one school than the others?

»  What is the reason for the higher number of absences among
students in band class at Truman and Jackson middle schools?

»  Are the absent students suffering from the same illness?

= Have band members from the two schools been in contact with
each other?

»  What is the cause of the disease?

*  What is the source of the disease-causing organism?

' Next, turn the discussion to the collection and analysis of

evidence. Ask students, “What evidence did you collect and
analyze to answer your questions?”

Students will mention various types of evidence collected.

Ask, “Was all of the evidence you analyzed helpful in answering
your questions?”

Student responses will vary. Some will report that all evidence was
helpful because it helped them answer a question or choose between
alternative explanations. Other students may feel that some evidence
was not helpful because it could not definitively answer their question.
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Explain to students that they will now reconsider the evidence
used in their investigation, consider what information the

.- evidence provided, and explain how that evidence was used to

answer a question or to choose between alternative explanations.

".Give each student one copy of Master 3.12, ..h:a,@nmam Evidence.

= - Explain that they have about 15 minutes to

«  consider the evidence used in their investigation,
+ write down the information they learned from it, and-

8 - » explain how it helped, or did not help, them to answer a

- question or choose between alternative explanations.

While the students are working, circulate among them and guide
their progress. Some students may not understand why some pieces
of evidence were included in the investigation. For example, the

" interviews with the parents of the sick students are necessary 10

8.

confirm their reasons for absence from school.

After students have completed their work on Master 3.12, ask for

" yolunteers to share their answers with the class.

As students report their answers, guide the discussion to raise the

_points made in the following sample answers for Master 3.12,

1. Memos from the director of the community health department

The first memo suggests a possible health problem at a local school.
The second memo provides access to information about the student
absences and student band activities. The thivd memo raises the
possibility that the local water supply is contaminated.

2. Attendance data for seventh-grade students at four middle schools

The attendance data reveal that students in band classes at Truman
and Jackson middle schools were absent during the past week at
rates several times higher than normal. This is considered to be
evidence of a possible health problem. It remains possible, however,
that all or some of the absent students were missing from school for
reasons other than iliness.

3. Summaries of interviews from parents of absent students

Interviews with parents of the missing students confirmed that the
students were indeed absent from school and supply reasons for their
absences. The parent information summarized in the tables indicates
that all but two of the missing students were ill with a stomach-
related illness. This information rules out the explanation that
students were absent from school because they were truant.
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Content Standard A:
Communicate
scientific procedures
and explanations.

Content Standard G:
Scientists formutate
and test their
explanations of nature
using observation,
experiments, and
theoretical and
mathematical models.

Assessment:
Assess students’
understanding by
listening to their
explanations and
reasoning.
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" 4. Transcripts from interviews with parents of absent students.

The interviews with parents provide additional information about -
the student absences. For example, one parent states that her

child has the flu while another aitributes his childs illness to food
-poisoning. These comments are included to suggest possible causes
for the illnesses. These comments are opinions, however, and must
not be treated as necessarily factual.

We also learn from the interviews that it usually takes about five
days to become sick after being exposed to a stomach virus. In

" contrast, a person who eats contaminated food usually gets sick
within the next day or two. This information becomes important
‘when trying to decide which contacts between students from the
two schools might be associated with the illnesses. For example, a
stomach virus may have been contracted from sick students at the

- planning meeting, or stomach illness may have been spread during
an activity at the band event such as swimming in contaminated
water or eating contaminated food.

- 5. School calendars

Since the available evidence suggests that the absent students may
all be suffering from the same illness, it is important to investigate
whether the affected students from the two schools were in recent
contact with each other. Such contacts provide opportunities for a
disease-causing organism to pdass among the students. Assuming that
eating is involved, such shared experiences are also consistent with
illness resulting from food poisoning,

A comparison of the school calendars reveals that band students
from the two schools came into contact with each other three times
in the past month. The first occasion was the May Day parade on
May 5. It is unlikely that the illnesses resulted from this contact
because it occurred so long ago. Further supporting this view is the
fact that the band from Roosevelt Middle School also attended the
_parade but its students did not become ill.

Students from the two bands were also together for the Battle of

the Bands planning meeting held on May 15. It is possible that a
student with a stomach virus spread the illness to others at this
meeting. Assuming that students would become sick five days later,
they would be absent from school starting on May 20, which is what
was observed. Students from the two schools also were together at
the Battle of the Bands event on May 19. It is possible that students
ate contaminated food at the event and became sick the next day.
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6. Student activity tables

At this point, the most likely Sﬁ?znng woq 3,5_ :a m:&m:nm
became ill is that they-either contracted a stomach-virus at the . :
planning meeting or got food poisoning at’ the Battle of the Bands. -~ Content Standard F:
These tables provide information aboit, :?nr students vn_,:nﬁnmmn The potential for

in which activities at the wnam of Hrm mnzmm ﬁzm E.wcwinﬁo: may. = accidents and the
help identify a source of exposure toa. &mmnmm.nnzmﬁm organism. . exjstence of hazards
Information from the tables reveals that the E&czc\ “of students
‘who became ill ate at the Cheep Chicken Eﬁ restaurant and swam
in the lake. This means that students 5@ “have eaten- nczmn:ﬂ:&mm
food at the restaurant. It also Taises the possibility that’ stdents.

imposes the need
for injury prevention.
-Important personal

became ill by swimming in contaminated.water. Consistent with *  and social decistons
this new possibility is information contained in the third memo- are made based on
from the health department director, which mentions that a :me.md\ perceptions of benefits
community suspects that its ‘water supply is 8:5:::&& with and risks.

bacteria :SH cause d mgﬁanr RER& Ezmmm
7. >nﬁ<5~ maps

These maps show s_rmﬂn the various activities associated. Ear the
Battle of the Bands event took place. The final map depicts the. -

 activities attended by students from both ‘schools who later became
ill. This information suggests that the illnesses were related to-eating
at the Cheep Chicken Hut restaurant or swimming in the lake.

9. Explain that in the next lesson, students will continue in their
roles as members of the investigative team. They will take charge
of another investigation dealing with a community health problem.

For classes using the print version of Lesson 3:

Activity 1: Unusual Absences

1. Explain to the class that they are about to carry out a scientific
investigation. In this investigation, they will be working as
members of an investigative team from the local community
health department.

Throughout this activity, you will act as team supervisor for all the
student teams.

2. Divide students into teams of three students. Explain that they
will investigate a possible health problem in the community.

3. Give each student one copy of Master 3.1, Investigative Report
Form. Explain that students will use this form to record the
progress of their investigation.
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Content Standard A:
Identify questions
that can be answered
through scientific
investigations.

5.

Fach day, students will write notes about their investigation on a
separate copy of the Investigative Report Form.

Display an overhead transparency of Master 3.2, Letter from
Principal. Read the letter aloud to the class.

The letter is from the principal of a local middle school. She states
that this past week, there was an unusual number of student
absences from the band class. She is concerned that the school may
be facing an outbreak of flu.

Display an overhead transparency of Master 3.3, First Memo
from Director. Read the letter aloud to the class.

The memo from the director of the health department asks the
investigative team to look into the matter and see if a health problem
exists at the school.

Instruct stadents to discuss with their teammates what testable
questions they can ask to help them determine whether a health
problem exists.

Students should record their testable questions on their Investigative
Report Form and be prepared to share them with the class. Circulate
among the teams as they work to develop their lestable questions.
Remind students of the aspects of testable questions listed on the
board.

Students should ask questions that will help them determine

whether the school absences indicate a health problem. Ideally, their

questions should be answerable by examining the school attendance

data provided by the school district. Examples of testable questions

they might ask are the following:

« 1s the number of absences in the last week more than in the
previous weeks?

»  Are more students absent from one type of class than the others?

+ Are there more absences in one school than the others?

Give each team one copy of Masters 3.4a—c, Attendance Data.
Instruct teams to use the graphs and data sheets to analyze the
attendance data for the past month. Students should record their
findings on their Investigative Report Form. Explain that they
will share their results with the class later.

For each of four middle schools, the data show student absences
for the entire seventh grade, and for absences in seventh-grade
physical education (PE), art, and band classes. Some students may
have trouble seeing patterns in the data sheets. Explain that graphs
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visually display large amounts of data and make it easier to see
patterns. Point out that the scales on the graphs are not all the same
and that the dates don't include weekends.

Students should look for sudden’increases in absences that might
indicate a health problem and for comparisons that help them
answer their testable questions. Students should note what patterns
they observe in the attendance data for each school. Students should
observe the following:

» There were an unusually high number of absences during the
last week among students in band classes at both Truman and
Jackson middle schools.

» Absences among students in art and PE classes, as well as {or the
entire seventh grade, were not higher during the last week for
both Truman and Jackson middle schools.

» Roosevelt and Kennedy middle schools had fairly constant
numbers of absences throughout the last month in every
category.

Acting as team supervisor, facilitate a class discussion to

summarize the findings from all the teams. Consider which

steps the investigation should take next. Guide the discussion

to focus on the following questions:

»  What is the reason for the higher number of absences among
students in band class at Truman and Jackson middle schools?

+ 1If these absences are due to an illness, do band members from
the two affected schools share the same symptoms?

¢ Have band members from the two schools been in recent contact
with each other? .

Students should have recorded the summary and the questions from
their teams on their Investigative Report Form. When filling out

the form, students should write down under “Evidence Collected”
anything that they feel may have a bearing on their investigation

now or in the future. The summary of findings should be included in

the “Analysis and Explanation of Evidence” space. The next steps for
the investigation should be phrased as a question and entered into
the space on the form labeled “Next Questions.” You may want {0
record the summary and questions from the teams on the board or a
large piece of paper that can be viewed later.

Activity 2: What's the Cause?

Note to teachers: Make sure that students have available their
Investigative Report Form from the previous activity. This helps them
recall the progress of their investigation.
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1. Explain to the class that they will continue their investigation
into the school absences among band members at Truman
and Jackson middle schools. Specifically, they will answer the
questions that were asked at the conclusion of Activity 1:

e  What is the reason for the higher number of absences among
students in band class at Traman and Jackson middle
schools?

e If these absences are due to an illness, do band members
from the two affected schools share the same symptoms?

e Have band members from the two schools been in recent
contact with each other?

2. Give each student one copy of Master 3.1, Investigative Report
Form. Instruct stuadents te write the testable questions developed
at the end of the previous activity in the “Testable Question™
space on their form.

3. Reconvene students in their teams from Activity 1. Display an
overhead transparency of Master 3.3, Second Memo from Director.
Read the memo aloud to the class.

4. Give each team one copy of Master 3.6, Inierview Summary, and
Masters 3.7a and b, Quotes from Interviews. Instruct students to
review the information.

onte n : D . . . .
c nt Standard A information in the tables came {rom interviews with the students

Use Bmwrmam:n.m 5. . parents. The table for Truman Middle School shows that there were
all aspects of scientific 10 students from band class absent during the past week. One
inquiry. student was away on a family vacation. The other nine students all

have an illness that displays stomach-related symptoms. The table
for Jackson Middle School lisis eight absent students. One student
has a broken leg. The remaining seven students have an illness that
presents stomach-related symptoms.

The quotes from the parent interviews report the same symptoms
listed in the tables. Some parents volunteer reasons for the illnesses
such as food poisoning or the flu. These conflicting reasons may
confuse some students. You may point out that the reasons given by
the parents are opinions and not diagnoses from a docter, which are
derived from medical evidence. A subtle but important poeint is made
by a healthcare worker during one of the parent interviews. The
worker mentions that with food poisoning, a person becomes ill in
a day or two, while a stomach virus takes about five days before the
illness strikes. Students should use this information 1o decide what
type of illness may be associated with which activities of the

band members.
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7.

Give each team one copy of Masters 3.8a-d, School Calendars.
Instruct students to review the information.

Circulate among the teams as they look at the school calendars.
Remind students that they are looking for evidence that will heip
them develop better explanations about the cause of the health
problem. Make sure that students understand why they are looking
at the school calendars. An illness is involved. If there are contacts
between students from the two schools, then such contacts may
help explain how an illness was contracted or passed [rom student
to student.

Have students compare the two school calendars and write
down their conclusions.

A comparison of the Truman and Jackson middle school calendars
reveals that the seventh-grade bands from both schools were
together three times in the past month:

«  On May 5, both bands performed at a May Day parade. Students
should note that May 5 was likely too long ago to be associated
with the current illness. It is interesting that the band from
Roosevelt Middle School was also at the parade and yet its band
members did not become ill.

+ Students from the two bands were together on May 15 for a
planning meeting about the upcoming Battle of the Bands.

« The bands competed at the Battle of the Bands event on May 19.

Acting as team supervisor, facilitate a class discussion to

summarize the findings from all the teams, Think ahead to the

next steps for the investigation. Guide the discussion to focus

on the following questions:

e Is there a common reason for the absences of the band
students at Truman and Jackson middle schools?

» What are possible causes for the student illnesses?

* How could students from both bands be exposed to a
disease-causing organism at the same time?

¢ Assuming that the students from the two bands are suffering
from the same illness, when were they most likely exposed to
the disease-causing organism?

Encourage students to ask questions about the activities the band
members might have participated in during the planning meeting
and at the Battle of the Bands. Students should be concerned about

activities the sick band members have in common. If not brought out

by a student, call attention to the fact that people become sick about
five days after being exposed to a stomach virus, while they become
sick the next day or two after eating contaminated food.
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At this point, we can speculate that students were either exposed to
a stomach virus during the planning meeting or to food poisoning at
the Battle of the Bands. Students will be provided with details about
band activities in Activity 3.

Content Standard C:

Some diseases are Activity 3: What's the Source?

the result of intrinsic

failures of the system.  Note to teachers: Make sure that students have available their

Investigative Report Forms from the previous two activities. This helps

them recall the progress of their investigation.

Others are the result
of damage by infection
by other organisms.

1. Explain to the class that they will continue their investigation
into the school absences among band members at Trnman and
Jackson middle schools. Specifically, they will explore the
activities students were engaged in during the Battle of the
Bands event to see whether they can pinpoint how the students
became ill.

2. Give each student one copy of Master 3.1, Investigative Report
Form. Instruct them to write the testable questions developed at
the end of the previous activity in the “Testable Question” space
on their form.

3. Continue with students in the same teams as in the previous
activities. Display a transparency of Master 3.9, Third Memo from
Director. Read the memo aloud to the class.

The memo informs the teams that a nearby community has reported
that its water supply may be contaminated by bacteria that cause a
stomach-related illness.

Tip from the field test: The students’ knowledge
about disease transmission is limited. Make sure that
they understand that food poisoning and illness from
contamninated water are not contagious. However, a

stomach virus can be passed from one person to another.

4. Give each team one copy of Masters 3.10a and b, Activity Tables.
Ask students to review the information and record their findings
on their Investigative Report Form.

The Activity Tables provide information about the activities that
band members from both schools participated in on the day of the
Battle of the Bands event. The tables include information about
activity participation by band members who became ill and those
who did not become ill.
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Give each team one copy of Masters 3.11a and b, Activity Maps.
Ask students to review the information and record their findings
on their Investigative Report Form.

The Activity Maps show the street locations for the various student

activities. The maps depict

e students from Truman Middle School who became ill and the
activities in which they participated,

« students from Jackson Middle School who became ill and the
activities in which they participated, and

¢ students from both Truman and Jackson middle schools who
became ill and the activities in which they participated.

Instruct the teams to record their conclusions about which
activities may have exposed the students to disease. They should
be prepared to share their conclusions with the other teams.

Analysis of the activity data suggests that either eating at the Cheep
Chicken Hut restaurant or swimming in the lake made the band
members ill.

Acting as team supervisor, facilitate a class discussion to
summarize the findings from all the teams. Guide the discussion
to focus on how the teams think the band members became ill.-
Ask the teams to explain their evidence and reasoning.

Students should conclude from their analyses of the activity tables
that two possibilities exist: 1) students got food poisoning at the
Cheep Chicken Hut and 2) students were infected while swimming
in the lake. Without additional information, it is not possible to
eliminate either possibility from suspicion. A third possibility
also exists. Students could have contracted a stomach virus while
attending the planning meeting on May 15. Explain to students
that the process they followed is similar to that used by scientists
conducting an investigation. Investigations do not always reach a
single conclusion. They often raise more questions that need to be
investigated.

Ask students to consider what next steps they would take to
reach a firm conclusion about the cause of the student illnesses.
What evidence would they like to collect?

Students’ suggestions may include

«  visit the various restaurants and take food samples for testing,

o visit the lake and take water samples for testing,

+ have the illnesses of the sick students diagnosed by a doctor,

+ investigate activities (such as eating) that took place during the
planning meeting, and
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» survey other people (not students) who ate at the Cheep Chicken
Hut or swam in the lake to see whether they also became sick.

9. Collect from students their three Investigative Report Forms.
Assessment:

Use the completed
Investigative Report
Forms as a summative
assessment.

These can be used as an assessment tool.

Activity 4: Reflecting on the Process of
Scientific Inquiry

Note to teachers: Make sure that students have available their
Investigative Report Forms from the previous three activities. This helps
them recall the progress of their investigation.

1. Explain to the class that they will review the process used
during the community health department investigation from
the previous activity. Ask, “How did your investigation begin?”

Content Standard G: Student responses will vary. Bring out the idea that the
Science requires investigation began with a problem that prompted the asking

different abilities, of a testable question.
depending on such
factors as the field
of study and type of

2. Ask students, “What testable question began your investigation?”

R Students will report different questions. Appropriate questions deal
inquiry. with whether or not the school absences noticed by the principal are
unusually high. Students may have asked a question such as, Is the
number of school absences in the last week more than in previous
weeks?

3. Ask students, “As your investigation went along, did you ask
other testable questions? What were they?” Write their questions
on the board.

Students will report a number of different questions. Try to guide

the discussion so that the questions are brought up in the order that

they appear in the investigation. Examples of questions that students

imay report are the following:

» Are more students absent from one class than the others?

»  Are there more absences in one school than the others?

s What is the reason for the higher number of absences among
students in band class at Truman and Jackson middle schools?

s Are the absent students suffering from the same illness?

« Have band members from the two schools been in contact with
each other?

»  What is the cause of the disease?

«  What is the source of the disease-causing organism?
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4. Next, turn the discussion to the collection and analysis of
evidence. Ask students, “What evidence did you collect and
analyze to answer your questions?”

Students will mention various types of evidence collected.

5. Ask, “Was all of the evidence you analyzed helpful in answering
your questions?”

Student responses will vary. Some will report that all evidence was
helpful in that it helped them answer a question or choose between
alternative explanations. Other students may feel that some evidence
was not helpful because it could not definitively answer their
question.

6. Explain to students that they will now reconsider the evidence
used in their investigation, consider what information the
evidence provided, and explain how that evidence was used to
answer a guestion or to choose between alternative explanations.

Content Standard A:

7. Give each student one copy of Master 3.12, Analyzing Evidence. Recognize and
Explain that they have about 15 minutes to analyze alternative
» consider the evidence used in their investigation,

e write down the information they learned from it, and
e explain how it helped, or did not help, them to answer a
question or choose between alternative explanations.

expianations

and predictions.
Communicate
scientific procedures

While the students are working, circulate among them and guide and explanations.
their progress. Some students may not understand why some picces

of evidence were included in the investigation. For example, the

interviews with the parents of the sick students are necessary to

confirm their reasons for absence from school.

8. After students have completed their work on Master 3.12, ask for
volunteers to share their answers with the class.

As students report their answers, guide the discussion to raise the
points made in the following sample answers for Master 3.12.

1. Memos from the director of the community health department (

Assessment:
Assess students’
understanding by

The first memo suggests a possible health problem at a local school.
The second memo provides access to information about the student
absences and student band activities. The third memo raises the

possibility that the local water supply is contaminated. listening to their
- _ explanations and
2. Attendance data for seventh-grade students at four middle reasoning.
schools
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The attendance data reveal that students in band classes at
Truman and Jackson middle schools were absent during the past
week at rates several times higher than normal. This is considered
to be evidence of a possible health problem. It remains possible,
however, that all or some of the absent students were missing
from school for reasons other than illness.

3. Summaries of interviews from parents of absent students

Interviews with parents of the missing students confirmed that the
students were indeed absent from school and supply reasons for their
absences. The parent information summarized in the tables indicates
that all but two of the missing students were ill with a stomach-
related illness. This information rules ouf the explanation that
students were absent from school because they were truant.

4. Transcripts from interviews with parents of absent students

The interviews with parents provide additional information about
the student absences. For.example, one parent states that her
child has the flu while another attributes his child’s illness to food
poisoning. These comments are included to suggest possible causes
for the illnesses. These comments are opinions, however, and must
not be treated as necessarily factual.

We also learn from the interviews that it usually takes about five
days to become sick after being exposed to a stomach virus. In
conirast, a person who eats contaminated food usually gets sick
within the next day or two. This information becomes important
when trying to decide which contacts between students from the

two schools might be associated with the illnesses. For example, a
stomach virus may have been contracted from sich students at the
planning meeting or stomach illness may have been spread during an
activity at the band event such as swimming in contaminated water
or eating contaminated food.

5. School calendars

Since the available evidence suggests that the absent students may
all be suffering from the same illness, it is important to investigate
whether the affected students from the two schools were in recent
contact with each other. Such contacts provide opportunities for a
disease-causing organism (o pass among the students. Assuming that
eating is involved, such shaved experiences are also consistent with
illness resulting from food poisoning.

A comparison of the school calendars veveals that band students
from the two schools came into contact with each other three times
in the past month. The first eccasion was the May Day parade on
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May 5. It is unlikely that the illnesses resulted from this contact
because it occurred so long ago. Further supporting this view is the
fact that the band from Roosevelt Middle School also attended the
pavade but its students did not become ill.

Students from the two bands were also together for the Battle of the
Bands planning meeting held on May 15. It is possible that a student
with a stomach virus spread the illness to others at this meeting,
Assuming that students would become sick five days later, they
would be absent from school starting on May 20, which is what was
observed. Students from the two schools also were together at the
Battle of the Bands event on May 19. It is possible that students ate
contaminated food at the event and became sick the next day.

6. Student activity tables

At this point, the most likely explanation for why the students
became ill is that they either contracted a stomach virus at the
planning meeting or got food poisoning at the Battle of the Bands.
These tables provide information about which students participated
in which activities at the Battle of the Bands. This information may
help identify a source of exposure to a disease-causing organism.
Information from the tables reveals that the majority of students
who became ill ate at the Cheep Chicken Hut restaurant and swam
in the lake. This means that students may have eaten contaminated
Jood at the restaurant. It also raises the possibility that students
became ill by swimming in contaminated water. Consistent with
this new possibility is information contained in the third memo
from the health department director, which mentions that a nearby
community suspects that its water supply is contaminated with
bacteria that cause a stomach-related illness.

7. Activity maps
These maps show where the various activities associated with the

Battle of the Bands event took place. The final map depicts the
activities attended by students from both schools who later became

ill. This information suggests that the illnesses were related to eating

at the Cheep Chicken Hut restaurant or swimming in the lake.

9. Explain that in the next lesson, students will continue in
their roles as members of the investigative team. They will
take charge of another investigation dealing with a community
health problem.
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_.nuuo__ 3 O.dm..ﬁn... web version [y

_ Ermn the qmmn__m___ Does

Procedure Reference

-Explain to students ﬂrmﬁ 52 will carry out a scientific investigation.

_question about the student absences.

They will: be working as members of an-investigative team from the Page 59
Step 1
local community health department. -
. . o : Pages 59-60
Give each student one copy of Master 3.1, Investigative Report form. Step 2
Divide the class into teams of three and direct them to computers.
. - . Page 60
‘Have mEn_mnG log onto the <<m_u m_ﬂm and click on "Activity 1—-Unusual
Step 3
Absences.” : .
Instruct teams to read the new message and come up with a testable | Pages 60-61

Steps 4 and 5

.+ What is the reason for the higher number of absences among
students in band class at Truman and Jackson middle schools?

+ If these absences are due to an illness, do band members from
the two affected schools share the same symptoms?

*  Have band members from the two schools been in contact
with each other?

mem_: ﬂrmﬁ teams- s:: continue their investigations, focusing on Em

Instruct teams to click on the link to-the.school district Web site and | Pages 61-62
- export the attendance data to the community health Steps 6-9
department Web site, .
- display the data in graphic form,
+ analyze the graphs and record their ::n__:mm on Master 3.1, and
» when finished, log off the Web site.
Facili . : o . N Page 62
acilitate a class discussion. Focus on the following questions: Step 10

Page 63
‘questions asked at the end of the previous activity. Step 1
‘Give each student orie copy of Master 3.1, Investigative Report Form. Page 63
Instruct students to write down the testable questions asked during Step 2
_the last activity.
Direct each team to a computer and have them log onto the Page 63 i
fs__m_u site and click on “Activity 2—What's the Cause?” Step 3 d

E = Involves copying a master.
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3 : o N
_:m:_._nﬂ teams to Pages 6364
« read the new message, Steps 4-6
«  read the results of interviews,
« - -read the-available portions of the parent interviews, and
__~__record their findings on Master 3.1. .
‘Instruct teams to compare the ﬂéo mnroo_ nm_mzn_m_.m mza qmnoa ﬁrm: -Page 64

::n__:mm on _Smmﬂmq 3.1
+ When finished, teams should log off the Emv site.

Steps 7 and 8

mmn__:mﬁm a class discussion. Focus on the *o__os._:m questions:

«. Is there a.comman reason for the absences of the band
students at Truman and Jackson middle schools?

« _ What are possible causes for the student ilinesses?

+  How could students from both bands be exposed to a disease-

_causing organism at the same time?

«  Assuming that the students from the two. bands are suffering
from the same illness, when were they most likely exposed to
the n__mmmmm -causing organism?-

_.vmwm 65

Step 9

mxv“m_: .n:mﬂ teams will continue z._m__. _:___mmrmmn_o:m focusing on ﬁ:m
questions asked at the end of the previous activity. Step 1
Give each student one copy of Master 3.1, Investigative Report Form. Page 65
" Instruct students to write down the testable questions asked during Step 2
the last activity.
Direct teams to computers. Have students log onto the Web site and Pages 65-66
click on “Activity 3—What's the Source?” Step 3
Instruct teams to Pages 66-67
« read “New Message,” Steps 4-7
- examine “Activity Tables,”
« examine “Activity Maps,”
« record their findings on Master 3.1, and
»  when finished, log off the Web site.
Facilitate a class discussion to summarize findings. Ask teams to .mmmm 67
explain their evidence and reasoning. Step 8
 Ask teams to consider what steps they would take next to reach a firm | Page 67
conclusion. What evidence would they collect? Step 9
. . Page 67
Collect all Investigative Report Forms. Step 10

\_
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oo "How did- .BE _=<mm=mmﬁ_o: _u.mm_nq=
- __ o ‘Ermﬁ testable: question’ began your _:<mm¢mm=o 27
-« . “As-your S<mm:mm=o: went. m_ozm, a_n_ <o.._ mmr oﬁrmm ﬁmmﬁmgm
. .n_:mm:o:mq What-were they?” S L :
© e “What evidénc a_n_ <o: no__mnﬂ m:a m:m:ﬁm 8 m:wqu <o:_.

e ,n_:mm:osmq.. S : ST T
» . “Was all of the mc_n_m:nm <o: m:m_ﬁma :m_wE_ in m:mém::m
. your question?” -

;mx_u,m_: that ¢6< s_____ qmmxma_:m z,_m mSamznm :mmn_ ir Hrm:
_:<mm~_mm=o: : . T

. s ”‘."_ummm 69
Lo | Step &

f_3<mmﬁ_mmﬂ_o= for the community health department.

Give: mmn: mEn_m_.m o_.,m 83 Qﬂ e_mmﬁm— 3. B b:n:ﬁ:m msim:nm o_<m.w | Page 69
ﬂrma 15 minutes to: . Lo - | Step7-
.« consider the m<_n_m:nm z..m< Cmmn_ -
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Lesson 3 Organizer: print version

What the Teacher Does

R TGS ty

bl

Procedure Reference

e T

Explain to students that they will carry out a scientific investigation. Page 71
They will be working as members of an investigative team from the Step 1
local community health department.
Divide the class into teams of three students. Explain that they will Page 71
investigate a potential health problem. Step 2
- . . Pages 71-72
Give each student one copy of Master 3.1, Investigative Report Form. Step 3 1
Display a transparency of Master 3.2, Letter from Principal. Read it Page 72 _.—u
aloud. Step 4
Display a transparency of Master 3.3, First Memo from Director. Page 72 .—-
Read it aloud. Step 5
Instruct teams to discuss testable questions that will help them in Page 72
their investigation. Step 6
Give each team one copy of Masters 3.4a—c, Attendance Data. Instruct Pages 72-73
teams to analyze data and record their findings. Step 7
Facilitate a class discussion. Focus on the following questions: Page 73
. What is the reason for the higher number of absences among Step 8
students in band class at Truman and Jackson middle schools?
. I these absences are due to an illness, do band members from
the two affected schools share the same symptoms?
. Have band members from the two schools been in contact
with each other?

\.

R

Z SRS o ; R
Explain that teams will continue their investigations, focusing on the Page 74
questions asked at the end of the previous activity. Step 1
Give each student one copy of Master 3.1, investigative Report Form. Page 74
instruct students to write down the testable questions asked during Step 2
the last activity.
Display a transparency of Master 3.5, Second Memo from Director. Page 74
Read it aloud. Step 3 -—..

E = Involves copying a master, H = Involves making a transparency.
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Doing Science: The Process of Scientific Inquiry

Instruct teams to compare the two calendars and write down their
conclusions.

-
Give each team one copy of Master 3.6, /nterview Summary, and Page 74
Masters 3.7a and b, Quotes from Interviews. Instruct teams to review Step 4
the information.

Give each team one copy of Masters 3.8a—d, School Calendars. Page 75

Steps 5 and 6

Facilitate a class discussion. Focus on the following questions:

+ Is there a common reason for the absences of the band
students at Truman and Jackson middle schools?

+  What are possible causes for the student ilinesses?

+  How could students from both bands be exposed to a disease-
causing organism at the same time?

+  Assuming that the students from the two bands are suffering
from the same iliness, when were they most likely exposed to

Pages 75-76
Step 7

Collect all Investigative Report Forms.

\

Explain that teams will continue their investigations, focusing on the Page 76
questions asked at the end of the previous activity. Step 1
Give each student a copy of Master 3.1, investigative Report Form. Page 76
instruct students to write down the testable questions asked during the | Step 2
last activity.
] . ) Page 76
Display a transparency of Master 3.9, Third Memo from Director.
) Step 3
Read it aloud. :
Give each team one copy of Masters 3.10a and b, Activity Tables, Pages 76-77
and Masters 3.11a and b, Activity Maps. Instruct teams to review the Steps 4-6
information and write down their conclusions.
Facilitate a class discussion to summarize findings. Ask teams to Page 77
explain their evidence and reasoning. Step 7
Ask teams to consider what steps they would take next to reach a firm | Pages 77-78
conclusion. What evidence would they collect? Step 8
Page 78
Step 9
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Explain that students will review the process used during their Pages 78-79
investigation. Ask, Steps 1-5
»  “How did your investigation begin?”
+  “"What testable question began your investigation?"”
+  “As your investigation went along, did you ask other testable
questions? What were they?”
« “"What evidence did you collect and analyze to answer your
questions?”
= “Was all of the evidence you analyzed helpful in answering
your questions?”
Explain that they will reexamine the evidence used in their Page 79
investigation. Step 6
Give each student one copy of Master 3.12, Analyzing Evidence. Page 79
Give them 15 minutes to Step 7
= consider the evidence they used,
« write down what they learned from it, and
= explain how it helped, or did not help, them to answer a
question or choose between alternative explanations.
Ask for volunteers to share their answers with the class. Mwmm_wmm.\_m 81
Explain that in the next lesson, students will take charge of another Page 81
investigation for the community health department. Step 9
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Investigative Report Form

Investigator:

N
it EE%% Date:

Testable Question

Evidence Collected

Analysis and Explanation of Evidence

Next Questions
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Letter from Principal
p Truman Middle School

Where Knowledge Is Good

Director
Community Health Department

Dear Director:

I want to alert you to a possible health problem affecting students at the Truman Middle School. 1
just had a discussion with the director of our student band. He told me that in his class on
Wednesday, May 20, fully one-third of his students were absent.

This situation reminds me of last year when we had a widespread outbreak of the flu. Can you help
us determine if we should be concerned? If there is a problem, can you suggest measures we might
take to prevent or contain the disease?

Thank vou for your attention to this matter.

Sincerely,

Samantha Perez

Samantha Perez
Principal, Truman Middle School

Master 3.2



First Memo from Director

MEMO
To: Members of the Health Department Investigative Staff
From: Director of the Community Health Department

About: School Absences

Principal Perez at Truman Middle Scheol has alerted me to a possible health problem among her
students (see accompanying letter). I need your staff to investigate the situation and determine ifa
health problem exists in our community. To get you started, 1 have arranged to give you access o
the attendance data for each of our community’s four middle schools.

Please remember to take notes about your investigation. Each day, you should write your notes on a
separate Investigative Report Form. The headings for our new Investigative Report Forms are

Testable Question

Evidence Collected

Analysis and Explanation of Evidence
Next Questions

el el g

For your first investigation to determine if a health problem exists, you will need to ask a testable
question that can be answered by analyzing school attendance data.

Master 3.3



Attendance Data

Truman Middle School 7th-Grade Absences
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Jackson Middie School 7th-Grade Absences
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Truman Middle School Art Absences
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Jackson Middle School Art Absences
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Roosevelt Middie School 7th-Grade Absences
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Kennedy Middie School 7th-Grade Absences
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Roosevelt Middle School Art Absences
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Kennedy Middle School Art Absences
(- ) Average absence rate = 2.5% over 25 days
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Attendance Data

Truman Middle School Band Absences
(- ) Average absence rate = 4.9% over 25 days
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Roocsevelt Middle Schooi Band Absences
(- ) Average absence rate = 3.1% over 25 days
35 [y
R S

20F
154
10

. 8.7/ SNV S WAV
4/27 5/4 5/11 518 5/25
Date

Percent absent

0

Jackson Middie School Band Absences
(~) Average absence rate = 3.1% over 25 days
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Kennedy Middle School Band Absences
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Truman Middle School PE Absences
{ - ) Average absence rate = 5.3% over 25 days
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Jackson Middle School PE Absences

{ ~) Average absence rate = 5.9% over 23 days
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Roosevelt Middie Schoo! PE Absences
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Attendance Data: Percent Absent

Date 4724 | 4727 | 4/28 | /208 | 4/30 | 5/1 | 5/4 | 5/5 | 5/6 | 5/7 | 5/8 | 5711 | 512 | 5/13 | 5714 { 5115 | 5/18 | 5/19 | 6/20 | 5/21 | 5/22 | 5/25 | 5/26 | 5/27 | 5/28
Truman Middie School

7th grade (450 students) 52|38(57|49|49|70|66|60,49(53|59(6.2|58|54|65(57|52|59|86|7.1|56|6.1[49|57155
PE classes {225 students) 80147 |55(50{6.0|6.2|6.0163|52 50|57|58|59{49|66|57]|53|52|73|68|58|55[5.2[49(5.2
Band class (30 students) 00/00(|33100(33|67133(33|33|00(100(6.7|0.0|00|3.3|00|0.0{0.0|33.3|125.3(13.316.7|0.0(3.3]0.0
Art classes (62 students) 32|48|48(32)16148|3.2|65|48|80|65|3.2;48|65(65:48132(16(48,48|3.2(48|65]|1.6(4.8
Roosevelt Middle School _

7th grade (378 students) 5215353 SWBwﬂJ 41(45136]48{4516.1|55(43|44|42 3_'_."9)::::9\; 44141 |4.2 44:38(36146(47 )42
PE classes (200 students) |6.1|5.7(5.5]5.3 . 44i49|55|53(57(6.3|65|59|56|6.0145(3.9|42(46]51|53|47(43|55]58(6.0
Band classes (27 students) | 3.7 | 3.7 | 0.0{0.070.0 | 74 (00|37 | 37| 0.0 74 |11.1i37137 (3700|3737 (74}371]100j00|37(0.0}3.7
Art classes (48 students) s1loo0ia221 211211634283 |83t63120(21]63(|104|63|21(6316.3(42|42]|63(4.2]21 (4.2
Jackson Middle School

7th grade (505 students) 57|551a7|53l49)65|66|68[57|63[72]68|59|61]|6.0|62|56|55(86|8.0|72(6.1[6.2]59]|55
PE classes (235 students) |5.0|5.0|55(6.0]6.2(5716.1]6.8(6.2 6.0/67(6.4[59{55|53;46|5.0(55|65}66]7.0]|61|58|55]57
Band class (32 students) 00|(00|31|00|63|31(00|00]|31|3.1;00131163(0.0{0.0 0.0|3.0]0.0125.0/15.6|/6.3}0.0|3.1|3.1}00
Art classes (58 students) 24117 175703343417 157157|17|34|34|86|57|57{00]3.4|69|69|57|34|3.4(69]57
Kennedy Middle School

7th grade (680 students) 39(58|54|5.2|63|6.1|59]|6.6 7.2_ 73|73(69|6216.1|57|64(55]167|78|69165]16.3(6.6(5.9]|6.7
PE classes (350 students) |4.3(4.8(6.0(6.0|6.2|6.8|5.7]|5.0 61|65|70}6716.1|58|5716.0(6.2|55|59(63(68(|6.1|57!55(6.0
Band classes (64 students} | 1.6 [ 1.6 |3.2| 1600|1647 |3.2]6.3 32l16|00}16(00(00|32}16)32(47|47|32|16(3.2|47}16
Art classes {95 students) 003221120 214213272142 (42]3213.2 20|11} 1.0 (32|10 (21631424211 110021
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Second Memo from Director

MEMO
To: Members of the Health Department Investigative Staff
From: Director of the Community Health Department
About: Band Student Absences at Truman and Jackson Middle Schools
Thank you for your hard work. You have established that a .ﬁo:w:ﬁm_ health problem exists ar
Truman and Jackson middle schools. 1 have informed the principal at each school that you will
continue your investigation and keep them informed of your progress.
Staff members have interviewed the parents of the absent students. The results of their interviews
are summarized in the accompanying tables (one for each middle school). The tables provide a
reason for each student’s absence. 1f a student is sick, the symptoms are reported in the table. You

also can read quotes from the parent interviews that are available as of today.

The principals from Truman and Jackson middle schools have sent school calendars that provide
information about the activities of band-class students over the past two months.

Keep up the good work. 1 look forward to learning the results of your investigation.
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Interview Summary

Results of Interviews with Parents of Absent Students

Truman Middle School Band Class

Student | Reason for absence Symptoms Parent ..:E..sms.
available?
T1 Sick Stomachache, headache, fever No
T2 Sick Stomachache, vomiting, fever No
13 Sick Stomachache, headache, vomiting No
T4 Sick ‘ Stomachache, diarrhea Yes
T5 Sick Stomachache, diarrhea, fever No
T6  Sick Stomachache, vomiting, diarrhea Yes
T7 Family vacation None No
8 Sick Stomachache, headache, diarrhea No
10 Sick Stomachache, diarrhea, fever No
T10 Sick ma.oSmnrmnrﬁ vomiting, Yes
diarrhea, fever
jackson Middle School Band Class
student | Reason for absence ‘ Symptoms Parent ._=nm_.<_m_a
, available?
J1 Broken leg Broken leg No
n Sick wSSmnrman diarrhea, vomiting, Yes
. ever
. Stomachache, headache,
)3 Sick diarrhea, fever No
J4 Sick Stomachache, diarrhea, fever No
J5 . Sick Stomachache, headache, diarrhea No
. Stomachache, vomiting,
J6 Sick diarrhea, fever. headache Yes
J7 Sick Stomachache, headache No
I8 Sick Stomachache, headache, diarrhea No
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Quotes from Interviews

Interview with Parent of Student T4

Health worker: 1 understand that your daughter missed school on May 20 and 21. Can you

tell me why she was absent?

Parent: She woke up before her alarm clock went off and complained that she felt sick to

her stomach. About an hour later she threw up and so I kept her home.
Health worker: 1 see. How is she doing now?

Parent: She is better. She missed two days of school, though, and is busy getting caught up.

-

Interview with Parent of Student T6

Health worker: Can you tell me why your son missed school on May 20 and 217
Parent: Yes, he had the flu.

Health worker: Did you take him to the doctor?

Parent: No, but I'm pretty sure it was just the flu. He probably caught it from his friend

who was also sick at the same time.

Health worker: Maybe. After being exposed to the flu, it generally takes three to five days

for symptoms to show up.
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Quotes from Interviews

Interview with Parent of Student T10

Health worker: Why was your son absent from school on May 20 and 21?

Parent: He came home from the band competition and complained that his stomach hurt.

The next day he felt worse. 1 took his temperature and found that he had a fever, so I kept him
home. I think he had food poisoning, You should check out the restaurant that they went to.
Health worker: 1 suppose it could be food poisoning. Symptoms of food poisoning usually
appear in the next day or two after eating contaminated food.

Interview with Parent of Student J2

Health worker: Why did your son miss school on May 20 and 212

Parent: He had a bad stomachache and diarrhea. I took his temperature and it was a little high.

T was going to take him to the doctor, but he started getting better, so 1 canceled the appointment.

Health worker: Well, I'm glad he’s doing better!

Interview with Parent of Stadent J6
Health worker: Can you tell me why your daughter missed school on May 20 and 217

Parent: She woke up with a stomachache and spent the whole morning in the bathroom.

Later, she developed a fever and a headache. Do you think it is anything serious?

Health worker: We're concerned that the absent students may all have the same illness.

I'll be sure and let you know what our investigation turns up.
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School n.m_m:n_m..m

Truman Middle School Band Calendar
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School Calendars

Truman Middle School Band Calendar
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School Calendars

Jackson Middle School Band Calendar
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School Calendars

Jackson Middle School Band Calendar
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Third Memo from Director
| MEMO
To: © Members of the Health Department Investigative Staff
From: Director of the Community Health Department

About: WATER ALERT

1 need to alert you to a new situation that may or may not relate to your investigation. A
neighboring community has discovered a problem that may affect us and other communities in
the region. Bacteria that cause stomach illness have been detected in its water supply. The health
department in that community reports a sharp increase in illnesses that have symptoms similar to
food poisoning and a stomach virus {stomachache, vomiting, nausea, and diarrhea). We're taking
the necessary steps to watch for problems in our community.

By the way, I'm pleased to hear of the progress you are making with your investigation. As
requested by your team supervisor, our staff has collected information about the activities that
students participated in during the Battle of the Bands event. This information is available in.a table

and displayed as a series of maps.

Keep up the hard work. Tlook forward to learning the results of your investigations. .
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Activity Tables

Activities in which Students Participated

Truman Middle School*®

Biff's French | Cheep Chicken \ | - N
wn..:_o..a. Restaurant Hut Volleyball ‘m‘onn.o-, : ms.._::...._:n _
Tl X X
T2 X X

sSpudent T7 was on vacation and did not attend the Batde of the Bands evenl.
bThe shaded area indicates students who did not become sick.
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Activity Tables

Activities in which Students Participated

Jackson Middle School>*

Cheep Chicken | Prune King
 Hut Restaurant

2 X X

Student Volleyball Soccer Swimming

*Student J1 has a broken leg and did not attend the Battle of the Bands event.
> The shaded area indicates students who did not become sick.
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Activity Maps

Sireet Map
Prune King
Jackson Restaurant N
Middle Schoel 5 o
2 & ” & g
2 -5 Skogen Ave 2 E B 2
-3 5 m E] 3
g =] P = 32
N w

Ricochet Ave

&ston. St

Biffs
French Restaurant

Midnight Ave

Cheep Chicken
Truman Hut
Middle School 5
Times Ave m
oS
o
Legend Student figures refer to studenis who became ill following the
Truman ® jackson Battle of the Bands event. A line is drown between the figures to
Middle School _mg Middle School  indicate what activity the student porticipated in and whaere the
Student Student student ate @ meal.
Truman Middie School Students
Prune King
Jackson . Restaurant

Middle School

Biffs
French Restaurant

n_..ww.en_..mn_nm._
Hut
s o & & o

LT

Truman
Middie School

Legend . Student figures refer to students who become ill following the

Trumon *  lackson Bottle of the Bands event. A line is drawn between the figures to
= Middle Schoal _m_ Middle School  indicate what adlivity the student participated in and where the
Student Student student ate a meal.

For each student, a line is drawn between two figures to indicate what activity the student
participated in and where the student ate a meal on May 19.
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Activity Maps

Juckson Middle School Students

Prune King

Jackson $ Restaurant
Middle School ﬁ_

French Restauront

i
Cheep Chicken
Truman Hut
Middle School
Legend . Student figures refer to students who bacome il following the
2. Trumon * Jackson Batle of the Bands event. A line is drown between the figures to
ﬂ_ Middle School ﬂ_ Middile School  indicale what activity the student participated in and where the
Student Student student ole o meol.

Truman and Jackson Middie School Students

Prune King

Jatkson Restaurant

MiddleSchool

Trumon
Middle School

Legend Student figures refer to students who becomne ill following the
2 Truman ®  lackson Buttle of the Bands avent. A line is drown between the figures to
_m._ Middle School Middle School  indicate what activity the student participated in and where the
Student Student student ate a maal.

For each student, a line is drawn betrween two figures to indicate what activity the student
participated in and where the student ate a meal on May 19.
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Analyzing Evidence

Name: Date:

For the evidence listed below, write down the information you learned from it and explain how it
helped, or did not help, you answer a testable question.

1. Memos from the director of the community health department

2. Attendance data for seventh-grade students at four middle schools

3. Summaries of interviews from parents of absent students

4. Transcripts from interviews with parents of absent students

5. School calendars

6. Student activity tables

7. Activity maps
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