Exemplars

Investigations With Mealworms:
What Do They Prefer? Part 2: Light
or Dark?

You have observed mealworms and recorded facts you noticed
about them. We have also begun to think about what new
questions we’d like to explore about them using investigation.
Using your lab report forms, you and your partner will follow the
procedures for a controlled experiment to find out if mealworms
prefer a light or dark environment. For each trial, you should
have a drawing that is labeled. You should also write your
observations about what happened each time. We will use
each team’s data to compile class data.

Your conclusion and discussion should show what you learned
from the data and tell if the results support or refute your
hypothesis. Remember that all experiments with live animals
should not harm the animals, so please be careful handling
them.
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Exemplars

Investigations With Mealworms: What Do They Prefer?
Part 2: Light or Dark?

Suggested Grade Span
3-5
Task

You have observed mealworms and recorded facts you noticed about them. We have also
begun to think about what new questions we’d like to explore about them using investigation.
Using your lab report forms, you and your partner will follow the procedures for a controlled
experiment to find out if mealworms prefer a light or dark environment. For each trial, you
should have a drawing that is labeled. You should also write your observations about what
happened each time. We will use each team’s data to compile class data.

Your conclusion and discussion should show what you learned from the data and tell if the
results support or refute your hypothesis. Remember that all experiments with live animals
should not harm the animals, so please be careful handling them.

Big Ideas and Unifying Concepts

Cause and effect
Form and function
Interdependence
Systems

Life Science Concepts

Evolution, diversity and adaptations
Populations and ecosystems
Regulation and behavior
Reproduction and heredity
Structure and function

Mathematics Concepts

Data collection, organization and analysis
Graphs, tables and representations
Measurement

Probability

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Time Required for the Task

One or two 45 minute class sessions (after introductory lessons).

Context

These investigations with mealworms are part of a unit of study on animal behavior for our
fourth graders. We begin the unit with students identifying classroom objects that are either
living or nonliving and then identifying the six characteristics of living things in order to classify
them. Prior to conducting investigations, students are given time to observe mealworms. They
watch to see how they move and how they interact. Additionally, they learn how to handle them
respectfully and safely. Students have also been introduced to our lab report form and have
discussed how to conduct a controlled experiment. We provide the procedures and materials
list for our fourth graders when they are first learning how to conduct an investigation. These
early investigations provide models for later ones that students may generate.

Prior to this investigation, students have conducted tests in wet and dry environments. (See
"Mealworms, Part 1.") This investigation follows a similar model and allows teachers to observe
how students are acquiring investigation and fair testing skills.

What the Task Accomplishes

Students use their science skills for observing mealworms in order to collect and record data. A
model sentence (on the lab report) is given to help students use a prediction, based on prior
knowledge, to generate their hypotheses. After compiling class data tables, they will analyze
data to draw conclusions, communicate findings and make connections to what they have
already learned.

The lab report form includes indicators (written along the left side of the page) to help students
understand what the performance expectations are for each part of the lab. Using the same
form in grades four through eight helps teachers to track students’ growth over time, as well.
The small box with each indicator allows the teacher to check if evidence is provided, making
grading more efficient and giving direct feedback to students.

How the Student Will Investigate

Students work in pairs or trios to conduct their investigations. Each individual records his/her
own data and observations. Procedures and materials are provided, but students must review
the information together and set up their controlled experiment with minimal help from the
teacher. Once all data are collected and recorded, the teacher compiles a table with class data
(totals) before students write up their discussion, conclusions and reflections on what they
learned. This sometimes generates discussions about why some data may be different from
what most students found and possible sources of experimental error during the investigations.
Students end with writing a new testable question to explore.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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In this investigation, students cover half of the petri dish with dark paper. Two or three
mealworms are placed in the middle of the dish and allowed to move for 30 seconds. Positions
are recorded and the procedure is repeated for two more trials.

Interdisciplinary Links and Extensions

Science

Students could raise their own cultures of mealworms and study the four stages of their life
cycles (egg, larvae, pupae, and adult grain beetle — TENEBRIO molitor). Mealworms can be
purchased inexpensively from pet stores. Keep beetles and pupae in darkened containers with
air holes. A layer of cornmeal, oatmeal or other crushed cereal can be used on the bottom. Add
a piece of apple or potato for moisture. Cover with a paper towel, place a lid on the container
and store in a dark, warm cupboard. Eggs are very tiny, white and hard to see. They hatch in
about a week. Larvae grow for about four to six months and molt many times until they are
about one inch long. The pupae stage lasts about 1-3 weeks before beetles emerge. (Note:
Mealworms can detect odors, can sense light, and have an innate turning response that helps
them find their shelters again. They are attracted to dampness but can die in even small
amounts of water. All of these facts could provide testable questions for students to explore.
(See also Mealworms, Part 1.)

Social Studies
Have students look for news media stories related to the ethical treatment of research animals
and/or interview biologists at a local university about their research with live animals.

Teaching Tips and Guiding Questions

Providing time for observing mealworms before conducting investigations is important in
teaching students to understand mealworms' “normal” behavior, so students can recognize
when mealworms act differently. It is also essential to discuss the ethics of using live animals
for science experiments.

Some possible questions to guide investigations might include:

* How will you control the experiment to find out what mealworms prefer? What variables will
remain the same? What variable will you measure?

e |s this a fair test?

* What is the stimulus in this investigation?

* What responses are possible?

* Why should you start them in the middle of the dish each time?

* Why should you do more than one trial? Why use more than one mealworm? Why put all
of the class data together? (allows us to generalize preferences)

* What other science vocabulary will you use to explain what you learned?

* How will you be sure to treat the mealworms safely and carefully so that no harm comes to
them?

* What do you already know about mealworms from your observations?

* What questions will your investigation answer?

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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* What is your prediction?

* Have you given the mealworms a CLEAR choice in this investigation?
* Did you conduct at least three trials?

* Did you note at least three details in your recorded observations?

¢ Did anything surprise you during the investigation?

* How can you explain different results found in the class data?

Concepts to be Assessed

(Unifying concepts/big ideas and science concepts to be assessed using the Science
Exemplars Rubric under the criterion: Science Concepts and Related Content)

Life Science — Structure and Function; Reproduction and Heredity: Students identify
characteristics of organisms, and understand that all organisms are living systems, and that
each distinct structure has a set function that serves the organism. Students observe that
species acquire their unique characteristics through biological adaptations, and understand
what to look for (size, shape, texture, structure, movement, etc.) when observing organisms.
Students use prior knowledge, and classify and compare living organisms. Students observe
that each organism has different structures that serve different functions in growth, survival and
reproduction. Students understand the characteristics of mealworms by describing some of
their needs, aspects of their immediate environments, some of their structures and effects of
changes to their environment.

Scientific Method: Students need to be able to use the terms stimulus, response, controlled
experiment and variable appropriately. Students need to be able to observe, explain and
describe cause and effect relationships with some justification, using data and prior knowledge
when variables are controlled (cause-effect).

Life Science — Regulation and Behavior: Students observe that all organisms have basic
needs — air, water, food, and that all animals depend on plants, some eat plants and others eat
animals that eat plants. Students observe that organisms can survive only in an environment in
which their needs can be met. Different environments support different types of organisms.

Life Science — Evolution, Diversity and Adaptations: Students understand that species
acquire many of their unique characteristics including structures, behaviors and physiology,
through biological adaptation, that enhances survival and reproductive success.

Life Science — Populations and Ecosystems: Students identify some patterns of similarities
and differences while recognizing mealworms’ interdependence with other living things
(systems and interdependence).

Mathematics: Students identify trends and patterns and use appropriate data representation
and analysis. Students explore probability and use tables to show how values of one variable
are related (increase, decrease, etc.) to values of another. Numerical data and precise
measurements are used in describing events, answering questions, providing evidence for
scientific explanations and challenging misconceptions.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Skills to be Developed

(Science process skills to be assessed using the Science Exemplars Rubric under the criteria:
Scientific Procedures and Reasoning Strategies, and Scientific Communication Using Data)

Scientific Method: Observing, predicting/hypothesizing, collecting/recording, and analyzing
data, drawing conclusions, communicating findings, challenging misconceptions and raising
new questions.

Other Science Standards and Concepts Addressed

Scientific Method: Students describe, predict, investigate and explain phenomena. Students
control variables.

Scientific Theory: Students look for evidence that explains why things happen and modify
explanations when new observations are made.

Life Science — Structure and Function; Reproduction and Heredity: Students describe and
group animals by what they eat and where they live. Students understand that living things are
found almost everywhere in the world and are interdependent. Each plant or animal has
different structures that serve different functions in growth, survival and reproduction. Students
understand the characteristics of organisms (needs, environments, structures and behaviors),
see patterns of similarity and differences among living organisms, and recognize the
interdependence of all systems that support life.

Life Science — Evolution, Diversity and Adaptations: Students understand that many
characteristics of organisms are inherited from parents and that others are a result of
interactions with the environment. Species acquire many of their unique characteristics through
biological adaptation, which includes changes in structures, behaviors or physiology that
enhance survival and reproductive success in a particular environment. Organisms can only
survive in environments that meet their needs. Organisms have distinct structures that have
developed to help them to function and survive.

Life Science — Regulation and Behavior: Students observe that an organism’s behavior
evolves through adaptation to its environment. How a species moves, obtains food, reproduces
and responds to danger are based on the species’ evolutionary history.

Communication: Students use verbal and nonverbal skills to express themselves effectively.

Suggested Materials

Students are provided with scissors, dark paper (to be cut to fit over half of the dish), tape (to
attach paper to dish), petri dishes, two to three mealworms, clock/timer with a second hand or
stopwatches and lab report forms. Refer to the worksheets on pages 9-11.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Possible Solutions

Create a hypothesis showing a prediction about which side will be chosen and a possible
reason to support your idea. Clearly state the variables to be kept constant and the variable to
be measured. For each trial, there should be a drawing that is labeled (dark and light sides, 1st,
2nd, and 3rd trials, mealworms). Students might provide a key for labels as well. Observations
about what happened each time should include at least three details.

The class data table should be accurate and used to write a conclusion and discussion,
including whether the results support or refute the hypothesis. A new question to test should be
stated as a question.

Task-Specific Assessment Notes

Novice

The student’s solution is incomplete and lacks some details. There is an attempt to name
variables, but the student does not include a way that results will be measured. The student’s
drawing is a side view, which does not show what actually happened. Only one trial is drawn,
and no clear labels or key is provided. Data show that only one mealworm was used, which is
evidence that procedures were not followed. Observations imply that the student did not move
the mealworm back to the middle each time. (“He sleeps | think.”) There is an accurate
statement in the summary but no actual data referencing it. The big idea is rather vaguely
stated, and while two choices are suggested for a further test, it is not in question form.

Apprentice

The student’s solution is lacking in detail, although the task is completed. The student names
the variable to be tested but does not specify what will be kept constant. It is not clear how the
results will be measured. The drawing can be understood, but it is not labeled. Only one trial is
drawn. The student attempts to use details in the observations, but explanations are somewhat
confusing and wordy. The summary is accurate but does not include actual data. While two
choices are suggested for a further test, the test is not stated in question form. The “unexpected
result” of some staying in the middle is correctly recorded on the class data table.

Practitioner

The student’s solution is complete. The student names the variable to be tested, identifies the
constants and is clear about how the results will be measured. The drawings are accurate,
sequenced and labeled using a key. Observations include each trial in sequence. Data for both
tables are accurate and complete. The observation that some stayed in the middle is correctly
recorded on the team and class data tables. The summary refers to actual data totals, and the
reflections suggest a possible source of experimental error. A testable question is suggested for
further investigation.

Expert

The student’s solution is complete and detailed. Variables are correctly identified, and the
student clearly states how results will be measured. The drawings are accurate, sequenced and
labeled. A key is also provided. Data are accurate, and observations are stated in complete
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sentences. Each trial is described in sequence and clear detail. Data for both tables are
accurate and complete. The observation that some stayed in the middle is correctly recorded on
the team and class data tables. The summary refers to actual data totals, and the reflections
suggest a possible source of experimental error. The student answers the question based on
findings. A suggestion for further investigation is included but not in question form.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Worksheet

Mealworms in Light and Dark Experiment

Evaluation Criteria | O 1e5tion: Do mealworms prefer light or dark?
[ testable )
What | want to find out
0 if, then Hypothsgig If mealworms are given a choice of light or dark
construction . e
(Prediction):  then
What | think will
happen
O shows .
causeleffact 53 ?:f::?n will because
relationship happen
O Names i . . .
vimeere  YAriables:  ynjependent Variable: One | will change
tested How | will make sure it -
(independent) is a fair test
O Names .
variable to be o
measured Dependent variable: How | will measure
(dependent) .
results (units)
O identifies
constants
Variables | will keep the same (constants):
0O writes own .
procedure Sg?ﬁf:m’ 1. Put 2 or 3 mealworms in the middle of
O Procedure is fair o a petri dish
test '
O tells all steps 2. Cover half of the dish with a piece of
[ steps are in order paper

O someone else
could do the

experiment exactly

when appropriate

O quantities stated

0O number of trials

stated
[ times specified

3. Time for 30 seconds.

Record the positions of the
mealworms.,

5. Repeat 2 more times.

Courtesy of Ann Arbor Public Schools, 2000

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Worksheet (cont.)

O all materials listed  Materials:
O metric units given  \what | will need

O quantities given
when needed

* 1 plastic petri dish

* 10 cm x 10 cm dark construction paper
e 2 or 3 live mealworms
* clock with second hand

O drawing has Lab Set Up
enough detail to be
understood
O3 significant parts of
drawing are
labeled
O sequence noted,
when needed
Data: | 1nal # of mealworms on wet | # of mealworms on dry
O units 1
'O accurate/ 2
complete
3
O totals or Totals
averages when
needad
Qaccurate  Observations:
Datleast3  sq words to describe
details what happened during
O complete  the experiment. Give
sentences specific, relevant
O relevant details. Avoid
opinions, feelings,
generalizations.
O reader can
understand
what is
written
Class |Trial Total # of mealworms | Total # of mealworms
Data: on wet on dry
O units 1
O accurate/ 2
complete
3
O averages or Totals
totals when
needed
Courtesy of Ann Arbor Public Schools, 2000
Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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O accurate
summary

O correct
trend

O correct
terms

[ tells how
evidence
related to
hypothesis

O answers

question
accurately

O showed,

stated what
was learned

O refers to
"Big Idea"
0 science

vocabulary
accurate

O complete
sentences

O complete
sentences

[ sources of
error

[ testable
question

Worksheet (cont.)

Summary:

Use words to tell what
the data says.

Then describe trends,
patterns, etc.

Use scientific terms

Conclusion

Tell if your hypothesis
was or was not

supported by the data.

Tell how your
question was
answered.

Big ldea:

What did you learn?

How is what you
learned connected to
the Big Idea you are
studying in science ?
CLUE:

Reflection:
Explain anything that
happened in the
experiment that you
did not expect.

Discuss some likely
sources of error.

Next testable
question:

Exemplars

(Using data)

“My hypothesis was/was not supported by the data and

showed that

Courtesy of Ann Arbor Public Schools, 2000
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Novice

Mealworms in Light and Dark Experiment

Evaluation Criteria[ Quiestion: Do mealworms prefer light or dark?
[l testale What | want to find out

0 i, then Hypotheg[g If mealworms are given a choice of light or dark
construction
(Prediction): z {
What | think will M 0{
happen
0 shows Reason:
causa/effact | why I think it wil because
U e hdein The donkne
wrisbebe  \2HADIES: - Injependent Variable: One | will change
tested How | will make sure it
(independent) is a fair test
O Names A U ‘\ MM
variable to be
e Dependent variable: How | will measure
enaen
results (units)
O Identifies Aﬂ"

o | ke dotk oo

Variables | will keep the same kconstants):

3 writ roced . .
proogdet:': " Zh  Lwill C:Jm 1. Put 2 or 3 mealworms in the middle of
O Procedure is fair at twil do. a petri dish.
test
0 tells all steps 2. Cover half of the dish with a piece of
0O steps are in order paper
[ someone else :
could do the 1
experiment exactly 3. Time for 30 seconds.
when appropriate 4. Record the positions of the
O quantities stated’ mealworms. _
Ds;ugaw o ries 5. Repeat 2 more times. The student attempts to
[ times specified name variables, but does

not include a way to
measure results.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Novice

0 all materials listed  Materials:

0 metric units given  \what | will need

O guantities given
when needed

I drawing has
enough detail to be
understood

[ significant parts of
drawing are
labeled

O sequence noted,
when needed

Lab Set Up

Exemplars

» 1 plastic petri dish

* 10 cm x 10 cm dark construction paper
» 2 or 3 live mealworms

» clock with second hand

Side view does not
show what happened
or the number of trials.

Data: [T

# of mealworms in dark | # of mealworms in light

E units 1

Q

[J accurate/ 2
complete

)
0

O totals or

averages when
needed

Totals

@]

0O accurate

O atleast 3
details

0] complete

sentences

01 relevant

[ reader can
understand
what is
written

Observations:
Use words to describe
what happened during
the experiment. Give
specific, relevant
details. Avoid
opinions, feelings,
generalizations.

He

H<
He

M|

C.e.

\Res  dhe da ..
5/‘1'37165 / ,._.|

hin

Class | Trial

Data:

total # of mealworms
in dark

total # of mealworms
in light

3 units

54

0 accurate/
complete

29
5

totals when

I averages or

needed

Totals

[38

s

Data does not

reflect procedures
and is inaccurate.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Novice

Oaccurate  Summary: (Using data)
SUMMAY 56 words to tell what Y

O correct the data says.
trend Then describe trends, Ke
3 correct pattemns, etc.
terms Use scientific terms -
=

There is an accurate summary,
but no data is included.

DOwishow  Conclusion My hypothesis was/was not supported by the data and

evidence Tell if your hypothesis ed thpt ',_ ; F*g[& L :!
related to was or was not SII T: 30_ — l_
hypothesis supported by the data. € )\-. D T t'r Y]"L'f v \b

[ answers
question Tell r;]%‘: :::’;
accurately g.nu:\:'o od.
Oshowed,  Big ldea: Somce CFC&'}UFES l\‘\q\t

stated what  what did you leam?
was leamed y ‘5 ha :lel
O refers to How is what you

“Bj " learned connected to N
Iglg lfiea the Big Idea you are
scance studying in science ?
vocabulary CLUE:
accurate
O complete
sentences

DOcomplete  Reflection:
sentences  Explain anything that

O sources of  happened in the
error experiment that you

did not expect.

Discuss some likely
sources of error.

O testable Next testable
q::stion UC’* M &'(\[ ]

question:

] —.\\

The next testable question *
shows the student has2
choices in mind, but it is not |

. . j
written as a question.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Exemplars

Mealworms in Light and Dark Experiment

Evaluation Criteria [ Question: ‘Do mealworms prefer light or dark?
O testable What | want to find out i ;

O, then Hypothesis
consinueton (Prediction):

What | think will
h

If mealworms are given a choice of light or dark

" thimk Ay wrllo Lhase e

O shows Reason:

cause/efiect .
relationship hwa';‘;’:'exmk it will

because %WWW M W

ot .comeinct bl

0 Names Yariables: .

varabetobe o it ke aue lndependqnt Variable: One | will change 7 .~~~

(ndependent) 'S @ fair test /19‘ o o not state how
test will be

Dv:;“bﬁmm 1 [ofects \ measured.

mosered Dependent variable: How | will measure
results (units) . Like
O Identifies ° ( ) J{/ Moal-wp 1

constants Joankoon Li T

The student names
variables to be tested,
but does not specify
constants.

O writes own Procedure:

procedure .
O Procedure is fair What ! will do.

test
O telis all steps
[ steps are in order

O someone else
could do the
experiment exactly

when appropriate

[ quantities stated"

O number of trials
stated

[ times specified

Variables | willi keep the same (constants):

T

1. Put 2 or 3 mealworms in the middile of
a petri dish.

2. Cover half of the dish with a piece of
paper.

3. Time for 30 seconds.

4. Record the positions of the
mealworms.

5. Repeat 2 more times.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Apprentice

[ all materials listed als: « 1 plastic petri dish
0 metric units given mmnm * 10 cm x 10 cm dark construction paper

£ quantities given ¢ 2 or 3 live mealworms

when needed « clock with second hand

0 drawing has Lab Set Up
an:?: m(:tull to be T P 3 .
un P .

00 significant pants of The student’s I'aWII‘ g
drawing are can be understood;
labeled however, labels would

0 sequence noted, .
when needed make it more clear.

Data: | Tral # of mealworms in dark | # of mealworms in light

0 units 1 4 0

0 accurate/ B

complete 2 ,L’ (

8 X /

[ totals or
averages when Totals /\ 3
needed

Daccurate  Observations: -

Datleast3 s words to describe T%‘Gfg“fk one mZs ﬂ- Student attempts to

Eld:o':n“:hte m’ ;;'pm““ :E d(;"-'i,J;" :f'us was ﬂ use details in

sentences specific, relevant +he hmi"l' movf:\ ]! in o observations, but

 relovant g:ﬁig;s:\f‘gl?ngs, o szr, they are confusing
generalizations. he dﬂ\fk omo\ q yimes m ~l-he. because of

C oadar oan in total wbs there were 3 wordiness.
what is % them opnd we tlyed i+ 9
written I eﬁ

Class | Tral total # of mealworms Jtotal # of mealworms
Data: in dark in light

O units 1 ML M\sH_LL nil
o 2 I INL TNy [
3 DAL SR i X |

Dwz:r:g?; or Totals 6 5 Q\ g

needed

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Apprentice

0 accurate
summary

[ correct
trend

O correct
terms

[ tells how
evidence
related to
hypothesis

O answers
question
accurately

O showed,

stated what
was learned

[ refers to
"Big idea"”
[ science
vocabulary
accurate

[0 complete
sentences

O complete
sentences

[ sources of
arror

O testable
question

Summary:

Use words to tell what

the data says.

Then describe trends,

pattems, etc.
Use scientific terms

Conclusion

Tell if your hypothesis  ghowed that

was or was not

supported by the data.

Tell how your

Big ldea:

What did you learn?

How is what you
leamed connected to
the Big Idea you are
studying in science ?
CLUE:

Reflection:

Explain anything that
happened in the
experiment that you
did not expect.

Discuss some likely
sources of error.

Next testable
qusﬁtion:

Copyright 2007, Exemplars, Inc. All rights reserved.

KA, '

wet

Exemplars

Summary is
accurate, but no
(Using data) _ data given.
,J a

“My hypothesis was/was not supported by the data and

/ The student: is
answering a
“why” question,
not the
experimerital

—\__ questiorL.

Only a vague testable
question is suggested
as an extension.

dry”
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Practitioner

Exemplars

Mealworms in Light and Dark Experiment

Evaluation Criteria [ Question: Do meaiworms prefer light or dark?
£l testable What | want to find out

If mealworms are given a choice of light or dark

because ,ﬂvvd-c/ :

0 i, then
hthen . Hlypothesis
(Prediction):
What | think will
_Nappo
O shows Reason:
cause/effect .
- Why | think it will
relationship h
[ Names .
o Names Varia_blcs. |
tested _How I_wuH make sure it
(m“penden” is a fair test
O Names
variable to be
measured
{dependent)
[3 Identifies
constants

Independent Variable: One | will change
e s
Dependent variable: How | will measure

results (units) Asw M\O\'Ndf

Mw/mwwo’m%ﬁ

Student names variable to
be tested; identifies the
constants; and names
measurable variables.

[ writes own
procedure

O Procedure is fair

test

[ tells all steps

Procedure:

What | will do.

(1 steps are in order

[ someone else
could do the

experiment exactly

when appropriate

0 quantities stated

0O number of trials
stated
D times specified

%s % keep tze same (constants):
Ty Aneoloass’ima Ai»'cmw
poink | petnds dadvy

1. Put 2 or 3 mealworms in the middle of
a petri dish.

2. Cover half of the dish with a piece of
paper.

3. Time for 30 seconds.

4. Record the positions of the
mealworms.

5. Repeat 2 more times.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Practitioner

* 1 plastic petri dish
* 10 cm x 10 cm dark construction paper
* 2 or 3 live mealworms

O all materials listed  Materials:
0 metric units given  what | wil need

[ quantities given
when needed « clock with second hand ‘
01 drawing has Lab Set Up e — Mealworm
g e \ = conk
O significant parts of -
sign| mpam //
Dmbd noted /
sequence \
when needed / Drawing is
accurate and
1 ' g— 3 sequelr:cec‘l_.
. , — Key shows
Datag: | Trial # of mealworms in dark  |# of mealworms in light correct labels.
0O accurate/ 2 % Q ~
complete
3 3 i Observations
O Total o are accurale.
a:?;alzzmn oas 7 1 2 All 3 trials are
described and
Duone  Observations: sentences e
a Use words to describe 2,
details what duri 0, . 5
Do Swantioee <l sour Ahals Ahe, by
ences ific, t ”
Do Souis mis” e wos Mo in Aok Ahe
o gonorsizatons. . _Apcond, dimeore Inv dark
reader can
whati Ahind Hme ﬁWwM&WMM
written
Class | Trial total # of mealworms | total # of mealworms
Data: in dark in light ~
O units 1 : -
" D UL TR Data in bath
O te/ 2
complate. H‘H~ w N VLY accurate and
3 —
T P4t ) totaled.
O averages or Totals 7]
totals when
s w 53 lq\ I
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Practitioner

Exemplars

Dsm Summary: L,
Use words to tell what , AYTY I,
O correct : /N\/]
prend Thon dosenie wends, ChAJ TR Ixcoiane., 003 461
correct , otc. DA 2T
oorrect  pattems, elc. ms :-.am.. O IYTIN A
Y. Vhe, danPo-
Diweshow  Conclusion “My hypothesis was/was not supported by the data and
evidence Teli if your hypothesis
related to not -
hypothesis :‘m'nﬁ"w the data. {71/
1 answers i
question Tell how your
accurately gnu:swﬁe‘:zdw”
Oshowed,  Big ldea:
stated what - what did you leam? d/ (LOJ ML A
was leamed P
0O refers 1o How is what you MM /60 W ﬂ\ﬂ- d_p"(.ﬂLc
"Big Idea" leamed connected to
Docorce  guaying i ssiones 2
vocabulary CLUE:
accurate
O complete
sentences
Dcomplete  Reflection:
sentences Explain anything that
O sources of  happened in the
error experiment that you
did not expect.
Discuss some likely
sources of error.
Ditestable  Next testable
question  guestion:
Summary tells that 53
mealwoms out Of 61 llked the A testable question is
dark, evidence that the student stated for further Study_
used data to state conclusions.

Copyright 2007, Exemplars, Inc. All rights reserved.
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Expert

Exemplars

Mealworms in Light and Dark Experiment

— Do mealworms prefer light or dark?

O testable What | want o find out _ _
(=] cz;:::cﬁ " Hypothagig If mealworms are given a choice of light or dark
(Prediction):  then £ 4l chot'co dark
What | tink wl
O shows Reason:
ﬁ:g:lrm:t Why 1 think it wid because .&b 4&341 n /ﬂv/oa// and.
O Names o Yariables: lndependont Variable: One | will change
1estod How | will make sure it
(ndependent) 18 fairtest Lo ith gl
O Names .
ariable to be
Em:m” Dependent variable: How | will measure
a results (units)
Identif .
constants. W mery Zomwr it .?Mv/#ad,h# o ol
Varlables 1 will keep the same (constaz
plirak Ak, Lme fr 50 Acc Ay
W 2 2
pmx/oM papce 06 “Zjn“f:f‘
[1 Writes own F’roccdur'e: 1. Put 2 or 3 mealworms in the middle of
Iglrgexumisfair What | will do. a petri dish.
test " . .
0 tells all steps 2. Cover half of the dish with a piece of
1 steps are in order paper.
D‘,:ﬂ',d"‘.do‘”':;"‘ 3. Time for 30 seconds.
Sxperiment exactly 4. Record the positions of the
"é“:" u:n"f.f;'..'fl;';?ed mealworms.
O number of trials 5. Repeat 2 more times.
stated
1 times specitied
Student has correctly -
identified the variables that Student states
change and variables that measurable results.,]
.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?
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Exemplars

Results: Drawing
has a key. Labels
clearly show
results of 3 trials.
Light and dark

are labeled.

Expert
O all materials listed . » 1 plastic petri dish
3 metrc unis given w:tmfz = 10.om x 10 cm aﬂgrk construction paper
O quantities gi ¢ 2 or 3 live mealworms
when neaded |  clock with second hand
Odawinghas  Lab Set Up 9\ -
enough detail to be 3
understood
[J significant parts of .
drawing are de
labeled 3
[ sequence noted, ép
when needed
Data: | Tral # of mealworms in dark | # of mealworms in light
01 units 1 9\ ,
a
accurate/ 2 d D
3 \3 O
(] Totals
am: when —, 1 1
needed
Qacousts - Observations: +he
t - L
detas  whathanponod during we Aesteon
O complete  the experiment tGivca . one .
sentences pecific,
Ol rolovant  detals, Avoid v the fight - owak 2 WL i
opinions, feelings, 1 9 . Jhe, e wC
O readorcan o izations. 1l d A were e Fhe amoA
understand ome Moy w 4he e 3d
what is .
wiinen two ol 3 wee inv A devthe.
Clags | Trial total # of mealworms | total # of mealworms
Data: in dark in light
O units ! PRNL NN it
w] te/
complte. 2 I L N Y
3 M N MV Y
O averages or Totals /]
I
totals when 5(?) ] ?

Data is accurate. The position of the
numbers tells what happened (i.e.
one mealworm was in the middle).

N

/ Observations are in sentences; 3

details are written, and are accurate

with the data. It is clearly written
and understandable.

Investigations With Mealworms: What Do They Prefer? Part 2: Light or Dark?

Copyright 2007, Exemplars, Inc. All rights reserved.

22 of 23



Expert

O accurate
summary

0O correct
trend

O correct
terms

[ telis how
evidence
related to
hypothesis

1 answers

question
accurately

O showed,

stated what
was Iearned

O refers to
*Big Idea"®
[ science

vocabulary
accurate

0 complete
sentences

O complete
sentences
[ sources of

error

O testable
question

Exemplars

Summary: (Using data) ,

Uso words t il what WL%
@ data says. v

Then describe trends, 3/ 43 ekt

pattems, etc.

Use scientific terms

Conclusion “My hypothesis was/was not supported by the data and

Tell if hypothesi

weas 0|¥3vuars ng o Sbfﬁd that /) f j"_
supported by the data. | ﬁm A Z (91

Tell how your M AN\ 7{' y, { Lb./

question was

answered.

Big ldea: M Hhom Light bad Mt

What did you leam?

sliasgs

Yot A fhornotiske of
o Mok yrn. ~

Reflection includes

How is what you
leamed connected to
the Big Idea you are
studying in science ?

CLUE: a possible
experimental error.

Reflection: Dz: Eh iﬂk: Urffmﬂddﬂdi 1y4%

Explain anything that . Yy 7 j),tdé

happened in the

experiment that you

did not expect. iah.

Discuss some likely
sources of error,

Next testable
quaetlon: '

A testable question, with
clearly stated variables is
suggested for further study.
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