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Lead Information Packet
Module 2: Chromatography
5% Grade

This document is not intended to give you all of the information you need to lead the module. It is only intended
to be a reference during the module. You can find the complete instructions at scitrek.chem.ucsb.edu/module as
well as the notebook and picture packet used during the module.

Note: We highly recommend teachers give the final conclusion assessment outside of SciTrek sessions.
Important Things to Remember During the Module

1. You are responsible for keeping track of time in the classroom and making sure all activities run smoothly.
There will be a time card in the lead box with suggested times to start/stop each activity.

2. You are responsible for keeping volunteers and students on track.

3. Walk around during times volunteers are working with students and help struggling groups/subgroups.

Types of Documents:

Notebook:
One given to every student and is filled out by the student. The lead will use a notebook to write
in as an example for students. The notebook the lead uses is referred to as the class notebook in
these instructions.

Notepad:
One given to every group and is filled out by the volunteer. In these instructions, the examples are
narrower and taller than the notebook pages.

Picture Packet:
One per class that, if needed, the lead fills out. In these instructions, the same size as the
notebook pages but are labeled.

In these instructions, all other example documents are labeled.

Day 1: Conclusion Assessment/Observations/Variables

Schedule: You are responsible for BOLD sections

Introduction (SciTrek Lead) — 2 minutes

Conclusion Assessment (SciTrek Lead) — 10 minutes
Observation Discussion (SciTrek Lead) — 2 minutes
Observations (SciTrek Volunteers) — 26 minutes
Variable Discussion (SciTrek Lead) — 5 minutes
Variables (SciTrek Volunteers) — 12 minutes
Wrap-Up (SciTrek Lead) — 3 minutes

Preparation:
1. Make sure volunteers are passing out nametags.
2. Make sure volunteers are setting up for the initial observation.
3. Set up the document camera for the class question (notebook, front cover).
4. Pass out the conclusion assessments.
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Introduction: (2 minutes — Full Class — SciTrek Lead)

e Allow volunteers to introduce themselves.
e Introduce the module.

Conclusion Assessment: (10 minutes — Full Class — SciTrek Lead)

e Page 1 (top): Read the two questions aloud and have students fill them in.

e Page 1 (bottom): Read each statement and have students circle whether the statement is a claim, data, or
opinion

e Page 2 (top): Have students underline controls, circle changing variable(s), and box information about
data collection on the results table. Then, have students decide if the group could make a conclusion.

e Page 2 (bottom): Read each statement and have students identify if the statement is a claim or data and
then circle if statement is a correct claim, correct data, or incorrect based on the results table.

e Page 3: Repeat the process for page 3.

e Page 4: Read the instruction then have students use the results table to write a conclusion.

e Page 5: Have students select if each of the scenario’s would allow a student to answer their question.

e Page 6: Have students select values of variable for each trial that would allow them to answer the
question. Then, have students write why they selected these values.

e Collect assessments.

Observation Discussion: (2 minutes — Full Class — SciTrek Lead)

e Review the definition of an observation (a description using your five senses).
e Have students move to their groups.
0 If astudent does not have a nametag, identify the group color with the least number of students
in it and write the student’s name on one of the extra nametags, in the lead box, using that color
of marker.

Observations: (26 minutes — Groups — SciTrek Volunteers)

e Walk around and help groups who are struggling.

e Make sure groups are moving along and only spending ~6 minutes on the experimental set-up,
~2 minutes setting up the experiment, ~5 minutes with the strip in the water (they should not remove
their strip from the water at time 1), and ~11 minutes measuring the smear.
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Variable Discussion: (5 minutes — Full Class — SciTrek Lead)

e Have groups share what they did and learned.

0 Groups put a strip of paper with a black dot on it into a test tube with water; over time, the dot

spread out into a ‘smear’ that showed many different colors.
e Ask students, “What is the most interesting thing you observed?” Have them decide as a class to
investigate the question: What variables affect smears?

0 Write this class question on the front cover of the class notebook and have students copy it onto

their notebooks.
e Review the definition of a variable (something in an experiment that can be changed).

e Explore one possible changing variable with the class and have students share how and why they believe

this variable might affect the height and/or colors of the smear.
Variables: (12 minutes — Groups — SciTrek Volunteers)

e Walk around and help groups who are struggling.

e Make sure volunteers are having their group come up with three possible variables, as well as how and

why these variables might affect smears.
e Make sure students are generating at least one additional variable by themselves.
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VARIABLES
Variable How will changing this variable affect the smears? VARIABLES
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Wrap-Up: (3 minutes — Full Class — SciTrek Lead)

Have each group share one variable with the class, as well as how and why they think this variable will (or
will not) affect smears.
Go over what students will do next session.

Day 2: Question/Materials Page/Experimental Set-Up/Procedure

Schedule: You are responsible for BOLD sections

Introduction (SciTrek Lead) — 13 minutes

Question (SciTrek Volunteers) — 10 minutes

Materials Page (SciTrek Volunteers) — 7 minutes
Experimental Set-Up (SciTrek Volunteers) — 8 minutes
Procedure (SciTrek Volunteers) — 19 minutes
Wrap-Up (SciTrek Lead) — 3 minutes

Preparation:

Make sure volunteers are setting out notebooks in such a way that allows students within the same
subgroup to work together.

Set up the document camera for the Day 1 strip (picture packet, page 1), question (notebook, page 4),
materials page (lead box), and experimental set-up (notebook, page 5).
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Introduction: (13 minutes — Full Class — SciTrek Lead)

e Review the class question, as well as what students did and learned last session.
0 Show students the Day 1 strip (picture packet, page 1).
e Review experimental considerations with the class (notebook, page 4, top):
0 You will only have access to the materials on the materials page.
O The strips of paper cannot be in the liquid for more than 5 minutes.
0 All strips of paper must be put into the liquid at the same time.

e Design an example experiment with the class.
0 For the changing variables, pick a variable with
measurement values (Ex: liquid amount) and
. 1. You will only have access to the materials on the materials page.
one without measurement values (Ex: pen 2 mqsl_npsofwwcannotber._uhqmuidf?rmomhanu_,_minu:cs.
3. Al strips of paper must be put into the liquid at the same time.
color; notebook, page 4).
0 Show students how to write the question.
. . You will get to perform two experiments. For your first experiment, decide which
= |f we change the liquid amount and pen variable(s) (max three) you would like to test, For each changing variable you select,
| h t ” ha en to the he| ht discuss with your subgroup why you think that variable will affect the smear.
color, what wi .,
e pp _g_ Changing Variable 1 u%gd_/ﬁ\_mauwt
and Color of the smea r? Discuss with your subgrouphow you think changing variable 1 will affect the smear.
0 Fill out the materials page for the example Changing Variable 2 (optional): Pew, Coloy
) Discuss with your subgroup how you think changing variable 2 will affect the smear.
experiment (lead box).
Changing Variable 3 {optional):
=  Read step 1 and have students tell you Discuss with your subgroup how you think changing variable 3 will affect the smear.
what to do for each bolded word
(underline controls and circle changing
variables). g
. . o Ifwechangethe_LLOUL mount an
* Go through the list of general materials Ligulg gmount and.
and check them off.
= Read steps 2 and 3. You should choose
the control values, but let students

choose the four changing variable _ ”
Get a materials page from your volunteer and fill it out
values. before moving onto the experimental set-up.

Experimental Considerations:

Changing Variable(s) (Independent Variable(s))

QUESTION

Question our subgroup will investigate:

SWLeay .

SciTrek Member A

PP

e Remind students to pick

changing variable values that
are spread out.
e Write trial letters next to changing variables values (Ex: Red A).
O Fill out the experimental set-up for the example experiment (only Trials A and B for the changing
variable; notebook, page 5).
= Draw an additional line under the controls list for another control and its value.
= |f students choose to change three variables, there will be one additional blank for
controls. Lead students to come up with “cap placement/on.”
O Read the example procedure step that includes the changing variable (notebook, page 6, top).
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Color (circle one)  Orange  Blue Green
Group Number (cirde one ) 1 2 3
EXPERIMENTAL SET-UP
MATERIALS PAGE Write your changing variable(s) (Ex: pen color) and the values (Ex: blue) you will use
for your trials under each strip of paper.
You will only have access to the following materials.
1) For each bolded word, underline if it is a contral and circle if it is a changing A c D
variable. Example control: Liguid Type, Example changing variable<fEn Type>
2) Forvariables that are controls, choose 1 value,
3) Forvariables that are changing variables, choose 4 values and write the trial
letter (A,B,C,D or E,F,G,H) next to each value, Example: B Crayola A
General Materials:
X4 test tubes with corks X test tube rack K timer
X2 rulers X1 droppers X2 graduated cylinders
rubbing alcohal (RA) L0ap vinegar
Kwater Changing Variable(s):
quid ameunDA) 1 L, B‘} 20 mlL, C) Swml, b)) 10 mlL Nliguid Amount * 1wl 20 mlL
Any amount up to 20 mi (original liquid amount = 2 mL)
2 PemcColor | Red Blue
X original paper coffee filter COpY paper paper towel ) :
graph paper newspaper construction paper 3
KM, Sketch (original) Crayola Expo Controls {variables you will hold constant):
Sharpie Rose Art Blc (flack Coiy} Write your contrals and the values you will use in all your trials (controlfvalue, Ex: container/test
Dry Erase (Blck Ondy) Paper Mate (Baack Oniy) tube).
Kred A orange Kyellow Ts green
Kblue B purple black (original) brawn Container ! Test Tube Paper TYpe | original
The following colors can enly be chosen if your pen type is Mr, Sketch. J = =
Eght pink dark pink light blue Klight green O Time I 5wmin PenTupe | Mr. Sketch
. Liquid Type ! ate Initial Dot ! o,
5 ot quid Typpe | \water O 2 =
Any height up to 1.5 cm (original dot height = 2 cm) H&'-I_f?j ht
Ime 5 ALIA £
Any time up to 5 minutes
SciTrek Member App
. 5
Materials Page

Question: (10 minutes — Subgroups — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.
e Encourage subgroups to pick different changing variables.
Make sure volunteers are not giving advice on how many changing variables to use.

Make sure, for the second part of the question (what you are measuring/observing), students are specific
(they should write, “the height and color of the smear” and not just “the smear”).

Materials Page: (7 minutes — Subgroups — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.
e Make sure subgroups are underlining their controls and circling their changing variable(s).
e Make sure subgroups are filling out the materials page correctly and completely.

Experimental Set-Up: (8 minutes — Subgroups — SciTrek Volunteers)
e Walk around and help subgroups who are struggling.

e Make sure, within one subgroup, all students have the same order for their changing variable(s) values.
e Make sure all control blanks are filled out.
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Procedure: (19 minutes — Subgroups — SciTrek Volunteers)
PROCEDURE

Procedure Note:

e Walkaround and help subgroups who are struggling. gl har deckfud o Chang i oo e e b Pt ok ek
. o e sketch pens A) red, B) blue, C) green, and | D) yellow on original paper at 2 em.)
e Make sure procedures are concise, but still include all . FULL 4 tect tul it £ A) R
values of the controls and changing variable(s), as well ) vinegar, C) water, and D) soap

as the data that will be collected.
» Draw dots on original papers at

Wrap-Up: (3 minutes — Full Class — SciTrek Lead) A)1 e, B) F e, C) 3 oo, and
D) 5 e with a black A) My. Sketch,
—B) Expo, C) Ble, and D) dry erase pen.
3. Put papers Lu test tubes and put cap
o
a \Aalt 5 wlnutes

e Go over what students will do next session.

5. Reniove ‘Pﬂ"PPVC.

5. Measure swear-helghts and observe
suear colors.

Note: Procedure does not
match the lead experiment

Day 3: Results Table/Experiment/Graph/Conclusion Activity

Schedule: You are responsible for BOLD sections

Introduction (SciTrek Lead) — 8 minutes

Results Table (SciTrek Volunteers) — 3 minutes
Experiment (SciTrek Volunteers) — 17 minutes
Graph (SciTrek Volunteers) — 10 minutes
Conclusion Activity (SciTrek Lead) — 20 minutes
Wrap-Up (SciTrek Lead) — 2 minutes

Preparation:
1. Make sure volunteers are setting out notebooks.
2. Make sure volunteers are setting up for the experiment.
3. Set up the document camera for the filled-out results table (picture packet, page 2), graph (notebook,

page 8), and conclusion activity (notebook, pages 9 and 10).

Introduction: (8 minutes — Full Class — SciTrek Lead)

Review the class question, as well as what students did and learned last session.

Show students how to fill out the results table (picture packet, page 2).

Use the checklist (notebook, page 8, top) to go over how to graph results.
0 Use the filled-out results table (picture packet, page 2) to fill out the graph (notebook, page 8).
0 Stress the importance of step 4 to ensure students’ graphs are in increasing order.
0 Only graph the results for the two smallest smear heights (0 cm and 7 cm).

Show students how to label their test tubes with a blue wet erase pen.
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RESULTS
Table RESULTS
Fill out the table for each of your trials. For the variables that remain constant, write the value in Graph
i = table ¥ 1 v o in constant, w value i
. vl s g m L Set up your graph. (Check off the steps as you complete them.)
(rtol A Then, draw an amrow tirough each bax indicatingfthit:this veriable |sa cotrol (@ Label the y-axis (vertical) with what you measured, including units (Ex: smear height (cm)).
Variables Trial A Trial B Trial € Trial D @ Determine an appropriate scale which will allow you to graph all of your data points and write the
numbers on the given lines.
Container: Test Tube (@ Label the x-axis (horizontal) with your changing variable(s) #1, #2, and #3 (Ex: liquid type). Changing
variable #2 and #3 will only be filled in If you have 2 of 3 changing variables,
e A z 1@ On your results table, label your measurements from 110.4, with 1 being the trial with the smallest
£ Time: 5 min measurement and 4 being the trial with the largest measurement.
2 s - Plot your data in increasing order.
] @ ~rA So ﬂ'P water VLM@Q r [E] Write the changing variable value{s) {Ex: scap) for the trial that you labeled 1 under the first
= column,
L2l Liquid Amount: 2ml @ Graph your data for that trial and write the measurement above the bar.
'g T [E Repeat the process for the other trials.
1 - .
z|  faperiwe Original 10
z @ red Blue | Light Green YELLOW 9
£
£ Pen Type: Mr. Sketch :‘:: g
g
2 S
| InialDotHeight: | 2 £ =2 7
-H 7
=||Con Placement: | Own o é
: Y 5
| Predictions Trial A Trial B Trial C Trial D 3l
B| Pt mT i tha triad that wit I 4 -
5| ghve the tallest smesr and an T S
=57 In the trfal that will ghve \
= A shartest smear. E 2
4 = |
5 Data Trial A~ Trial B Trialc T Trial D <l 2
=
£ | smearteight: | S5 em | oem | FSem | Fem T, 1
E
ol g !
13
T| R Lk ot —
2| &| Uauid Height: _9 5 e 2 o _9 S _9 o 0
= " o P .
£ Pink, red |Liquid Yellow Blue, Soap  Vikegar
£ Other: did not Green, Blue Yellow
-1
8 reach dot Yellow
The independent variable(s) is(are) the changing variable(s) and the wim
dependent variables are the final measurements/observations. 8

Results Table: (3 minutes — Subgroups — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.

e Make sure students are underlining controls, circling the changing variable(s), and boxing data collection
boxes.

e Make sure control values are written in the Trial A box with an arrow through the rest of the trials’ boxes,
while changing variable(s) values are written in each trial’s box.

e Make sure students are making predictions for which trial they think will produce the shortest (S) and
tallest (T) smears.

Experiment: (17 minutes — Subgroups — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.

e Make sure students are labeling the test tubes with a blue wet erase pen.

e Make sure students are drawing their initial dot height line and labeling the strips with pencil.
e Make sure students are putting all the strips into the test tubes at the same time.

e Make sure volunteers are removing all of the liquids as soon as students are done with them.
Make sure students are drawing the liquid line, with pencil, as soon as the strips come out of the test
tubes.

Graph: (10 minutes — Subgroups — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.
e |f none of the dots smeared, students can graph the liquid height instead of smear height.
0 If thisis the case, the subgroup should go back and revise their question to be about liquid height.
e Make sure students are graphing their data from shortest smear/liquid height to tallest smear/liquid
height.
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e Make sure students have their changing variable values (Ex: water), not the trial letters (Ex: trial B), on the
X-axis.
e Make sure students are writing the numerical value of the smear/liquid height on top of each column.

Conclusion Activity: (20 minutes — Full Class — SciTrek Lead)

e Make sure to start the conclusion activity at least 15 minutes before the end of the session, even if
students are not done with their graphs.

e Review the definition of a conclusion (claim supported by data; notebook, page 9).

e Review the definition of a claim (a statement that can be tested).

0 Have students give a few examples of claims.

e Review the forms of data (observations/measurements).
SCIENTIFIC PRACTICES

e Read each statement. Conelusions
i i i 1. Directions: Fill in the missing definition.
0 Have stude.nts mdlependently C|r.cl.e if each oo 1 oL Ams Supported by dat
statementis a Clalm, data, or 0p|n|0n. + Claim: A statement that can be tested. The Exnlﬁrﬁtion of the data, the
0 For each statement have a student share their first part of a conclusion.
= Ex: Cats, on average, welgh less than dogs
answer and then’ have the reSt Of the CIaSS » Data: Evidence collected from experiment(s) (measurements or
vote, USing thumbs Up/dOWn, if the observations), the second part of a conclusion.
agree/disagree with the student. Once a class ) g‘.”gmighw@i‘@' miain st it
consensus has been reached, box the answer. 2. Directions: Crcleif the statement s 3 CLAIM, DATA, r an OPINION.
= Students should not erase their original a Mc?;mamnewe claim  Data > opinion
and aC0 Be iFWFl__'(llsl[iI"f‘l'
answers. b. blueis the best col 2 b (OpinioD
3 jue is the best color jaim ata
0 When applicable, underline controls _ —— s
. . . ¢ butterflies that are larger lhaniﬁlcm, Data Opinion
(descriptive numbers), box data collection, and are attracted to bright colors. f5w
double underline OpinionS. d. ice wadobserved floating on water Opinion
0 For claim statements, have students tell you & EZZEZ:;'EJW pzzathan Qaniion
What data WOUld need tO be CO“eCtEd to baCk f.  the average male blue whale weighs  Claim ar Opinion
H _.whi] the average female -
up the claim. blue whale wei;h
O For data statements, have students tell you the § thetastierthefrut, themorebugson Cm  Data  {opiion]
| —]

the fruit

claim that it could be paired with to make a
ConC| us'on | Circles are your initial thoughts and boxes are the correct answer. |

100 customers|

75 customers|

= a. McDonald’s served
and Taco Bell served

e Data
0 Possible Claim: McDonalds serves more customers than Taco Bell
= b. blue is the best color

e Opinion
= . butterflies that are larger than 15 cm, are attracted to bright colors
e (Claim

0 15cmis not a data measurement. It is called a descriptive number
because it describes a control in the experiment.

0 Possible Data: counting the number of butterflies that land on bright
colored paper compared to the number of butterflies that land on black or
brown paper.

= d.icewas floating on water
e Data

0 Possible Claim: ice is less dense than water

= e. people buy more pizza than hamburgers
e (Claim

0 Possible Data: count the number of people that buy pizza and

hamburgers
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= f. the average male blue whale weighs 91,000 kg|, while the average female blue whale

weights

e Data

0 Possible Claim: female blue whales weigh more than male blue whales
g. the tastier the fruit the more bugs on the fruit

e Opinion

Read the directions (notebook, page 10).
Have students make matches between claims and data
and then share out matches.

0 Correct matches

Sony TVs are brighter than Samsung
TVs, because Sony TVs give off 20
lumens of light and Samsung TVs give
off 10 lumens of light.

SCIENTIFIC PRACTICES

Conclusions

3. Directions: Draw a line connecting claims with the correct data. If there is no data
that supports the claim, do not draw a line.

Claim because Data

. People read more from a. Sony TVs give off
electronic devices than or light and

= The color purple is made from blue and
red, because when blue and red paint
were mixed the paint was observed to
turn purple.

e Discuss why the statement Wind turbines produce less
energy than solar panels in California does not match
with wind turbines produce 6,000 MW of energy and
solar panels produce 5,000 MW of energy.

e Discuss why only the claim can be changed when data
and claims do not match.

e [fthere is additional time you can continue on to the
next page of the conclusion activity.

Wrap-Up: (2 minutes — Full Class — SciTrek Lead)

e Go over what students will do next session.

w

[

s

books Samsung TVs give off
of hght.

. Sony TVs are brighter than

Samsung TVs

. The color purple is made

from blue and red

. Wind turbines produce

less energy than solar
panels in California

n

. when blue and red paint

were mixed the paint was

to turn purple,

. wind turbines produce

6,000 MW of energy and
solar panels produce
5,000 MW of energy in
California.

. the speed of light is

measured to be 3x10% 2

Day 4: Conclusion Activity/Conclusion/Question/Materials Page/Experimental Set-

Up/Procedure

Schedule: You are responsible for BOLD sections

Introduction (SciTrek Lead) — 2 minutes

Conclusion Activity (SciTrek Lead) — 25 minutes
Conclusion (SciTrek Volunteers) — 5 minutes

Question (SciTrek Volunteers) — 5 minutes

Materials Page (SciTrek Volunteers) — 5 minutes
Experimental Set-Up (SciTrek Volunteers) — 5 minutes
Procedure (SciTrek Volunteers) — 11 minutes
Wrap-Up (SciTrek Lead) — 2 minutes

Preparation:

1. Make sure volunteers are passing out notebooks.

2. Set up the document camera for the conclusion activity (notebook, pages 11-13).

10
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Introduction: (2 minutes — Full Class — SciTrek Lead)
e Review the class question, and what students did, and learned, last session.
Conclusion Activity: (25 minutes — Full Class — SciTrek Lead)

e Review the definition of a conclusion (claim supported by data).

Last Revised: 3/22/2023

e Have students identify and underline the controls, circle the changing variable(s), and box information

about data collection on the results table (notebook, page 11).
e Read each statement.

0 As aclass, discuss whether each statement is a claim or data and write a “C” or “D” on the line.

0 Have students help you annotate the statement by underlining controls, circling changing
variables (every claim statement will have a changing variable), and boxing data.

0 Have students look at the results table to determine whether the statement is a correct claim,

correct data, or incorrect.

= Statements are incorrect if they are not supported by the results table, or if they have not

been tested.
e Questions used for statements that are claims:
0 What type of statement is this and how do you know?
0 What would need to be the changing variable for this claim to be correct?
0 Is that variable a changing variable in the experiment?
= [fanswer is yes:
e Is this claim consistent with the data?
e |sthe statement a correct claim, correct data, or incorrect?
= |fanswer is no:
e |sthe statement a correct claim, correct data, or incorrect?
e Questions used for statements that are data:
0 What type of statement is this and how do you know?
0 Isthe data correct based on the results table?

0 s this statement a correct claim, correct data,

or incorrect? SCIENTIFIC PRACTICES
e q. th affects the height the liquid travels up _ e mnm:im -
the paper . T smin
0 Claim/Incorrect (Variable Held Constant) e th ——
e b Mare made up of different dye colors , % Y —
0 Claim/Correct Claim [ ey T
e . when a black dot sits in water for 5 min, different i w::e_ghc T: - e
give different smear heights H[ v neghe 4em
0 Claim/Correct Claim other r;ll i:'lw
=  The number in this claim is a descriptive
number. seu  osex
o d.the @, was to observed to contain TPeCorD  cometchbmcorect st o emeec
dye ST et Gt o
o Data/Incorrect b aGipSmemdewol O e
e Have students determine data that backs up claim b. 1, vehen a black dot it in wates for sxs
0 Black@r. Sketc®was observed to contain e A T bota "
[green, blue, and red]dyes while M ol g - Iy
contained|yellow, blue, and red|dyes. What data can be used to support claim b above? EoLAC) Ry, Sketo

was observed to contal
hile black €

contain Upllnw hlice mnd ved dUgg_

11
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Have students repeat the process for page 12.
a. the stronger thhe larger the smear height

0 Claim /Incorrect (No Data Gathered)

b. theen had a smear height of |3 cm| and the(red

pen had a smear height of |1.5 cm
0 Data/Correct Data

cpens are made from green dye

0 Claim/Incorrect (Inconsistent with Data)

d. ththe shorter the smear height

0 Claim/Incorrect (More than One Changing

Variable)

Go over the two questions on the bottom of page 12.
Have students identify and underline the controls, circle
the changing variable(s), and box information about
data collection, and then determine whether the
scientists can make a conclusion (notebook, page 13).
Tell students, “You will now determine whether a
conclusion can be made from your first experiment,

then design another experiment.”

Last Revised: 3/22/2023

SCIENTIFIC PRACTICES

Conclusions
Variables Trial A Trial B
ime; 5 min 4 min
Cguid Type> Water Soap
Liquid Amount: 2ml —
" Original
Pen Color: Black Red
Pen Type: MF. Skelch  S—
! !E!g !gg! gg;:! ;; 2cm |
Data Trial A Trial B
Smear Height: 3em 1L5cm
Liquid Height: 5¢m 3.5cm
Green
Other: Blue c:e“d
Red ange
5. dtepu Stepz
Statement Based on the table, is the statement o

Type:Cor D comect caim, comrect data, er Incormect?

a.  the stronger the@Zn odabthe larger Correct  Correct

the smear height c ~ Caim Data
b.  th&Blac®pen had a smear height of Correct m Incorrect
and thaTedpenhadasmear _ T>  Claim Datg
height of
Pewe color
[ ns are made from Correct  Correct
greendye (8 Claim Data
Liguid type
d.  theQicker the liguid the shorter the Correct  Correct
smear height o Claim Data
If no claim can be made from the data state why not. Ko claina cdm
! e ) .
changing variable.
If no claim can be made from the results, can you make a conclusion?
[ ves NO

SCIENTIFIC PRACTICES

Conchlusions
6. Directions: Decide if a claim/concusion can be made for each of the following results tables
and graph.
Table A Tatle B
Varables | Triala Trial B Variables TrislA [TH|
= — = T —
[ o | crapohs | e, suetch BenType | Mr.Sketch |
T P s | e ]
e Witer g inegar
i """'D 1l m e sl
||||||| = gl L =
Gats Trial A Trisl B Data Trisl A Tl |
Smear Smear
ek yam 4om itk 3mem aem

Can this sefertist make a daimfeoncusion? D Car this sefertist make .ua'-n.'r.oudum:.’Yﬂ.S

Table C Graph O
Variables Trial A Trial B
P 5 min
E | e | oo
[ Bk
LasoTuue | Ovignal
it Sanp
e il
Amcuct:
faty Trial A Trial &
Smear
— 3em 3em

Can this scfertist make a dul'rru'uo'u.|ua|'t."|.Y8_g Carythis selertist make & daimfeoncdusion? O

3

Making a Conclusion from Your Data
How many changing variables did you have in your experiment? 2

«Can you make a conclusion from your data? D YES NO

IF NO

whyz|_eaniaot maake o conclusion because

M@mmw

changing variable.

IFYES

We can conclude _

CONCLUSION

calm

because

data (measurementobservation)

SciTrek Member Approval D

Conclusion: (5 minutes — Subgroups — SciTrek Volunteers)

If subgroups have not finished the graph do not make them go back and finish it. Most likely these
subgroups will not be able to make a conclusion; therefore, they will not use the data from their first

experiment.

Walk around and help subgroups who are struggling.

12
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Subgroups who can make a conclusion will need more help than those who cannot.
0 If a subgroup can make a conclusion, make sure they are making a claim, and using specific data to
support that claim.

Question: (5 minutes — Subgroups — SciTrek Volunteers)

Walk around and help subgroups who are struggling.

Make sure subgroups are only picking one changing variable.

Encourage subgroups to pick different changing variables.

Make sure, for the second part of the question (what you are measuring/observing), students are specific
(they should write, “the height and color of the smear” and not just “the smear”).

Color (drcleone): Orange (B0%) Green

Group Numnber (circle onel: NOE
Changing Variable(s) (Independent Variable(s))
MATERIALS PAGE For your second experiment, decide which variable(s) (max three) you would like to
test.
You will only have access to the following materials.
1) For each belded word, underline it if it is a control and circle if it is a changing Changing Variable 1: ! EE A OLOY
variable, Example control: Linuid Type, Example changing variablexZen Type >

2) For variables that are controls, choose 1 value.
3) For variables that are changing variables, choose 4 values and write the trial
letter (A,B,C,D or E,F,C,H) next to each value. Example: B Crayola A

Changing Variable 2 (optional):

Changing Variable 3 (optional):
General Materials:
% 4 test tubes with corks X test tube rack X timer

¥ 2 rulers ¥ 1 droppers X2 graduated cylinders
Liquid Type:
o rubbing alcohol (RA) soap vinegar
Xwater
Liguid Amount: 5 WAL
Any amount up to 20 mL (original liquid amount = 2 mL) QUESTION
Paper Type: Question our subgroup will investigate:
X original paper 1 coffea filter 1 copy paper 1 paper towel
o graph paper 1 newspaper o censtruction paper « Ifwe change the TEW O n['n
T e each CRangIng var T VaTabTe]
Eenlype ”
R Mr. Sketeh forignai) Crayola Expe what will happen to the WELEL ht A Vbd COLDY 0
7 Sharple 7 Rose Art 1 Bl (Black Oty inseft what you are measuringfobserving [depncent varabie)
1 Dry Erase (bisck ondy) Paper Mate {Bisck oriy} the &mﬁﬁr ]
red Xorange & yellow green
1 blue xpurple E Ju black (original o brown
The following colors can enly be chosen if your pen type Is Mr. Sketch.
1 light pink. 1 dark pink light blue J light green £
SciTrek Member Approval: I ;E

Initial Dot Height: 73 (|4,

Any helght up to 1.5 em (original dot height = 2 em)

Ime 4.5 pin

Any time up to § minutes

Get a materials page from your volunteer and fill it out
before moving onto the experimental set-up.

Materials Page ki

Materials Page: (5 minutes — Subgroups — SciTrek Volunteers)

Walk around and help subgroups who are struggling.

Make sure subgroups are underlining their controls, and circling their changing variable.
Make sure subgroups are filling out the materials page correctly and completely.

Experimental Set-Up: (5 minutes — Subgroups — SciTrek Volunteers)

Walk around and help subgroups who are struggling.

Make sure, within one subgroup, all students have the same order for their changing variable values.
Make sure all control blanks are filled out.

13
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SCjTREK

PROCEDURE Changing Variable(s) (Independent Variable(s))
Procedure Note:
Make sure to include all vahses of your changing variable(s) in the procedure (Ex: Fora For your second experiment, decide which variable(s) (max three) that you would like
subgroup that decided to change pen color, one step would be: Put colored dot with Mr, to test,

sketch pens E) red, F) blue, G) green, and H) yellow on original paper at 2 am.)

+ _Fill 4 test tubes with 5wl of water. changing varisble « Pein, Color

Changing Variable 2 (optional)

Changing Variable 3 (optional)_

= _Draw dots at 2 cm on original papers

#

with a €) purple, F
G) orange, and H) black Mr. Sketeh.
;. _Put PAPErS L test tubes and ‘Pu.t CAPS. QUESTION

on. Question our subgroup will investigate:

t Er.i'ch' TRangng varable (ngeperdent varabie)

* If we change the ‘Pﬂyj, Qqﬂ
’

# #
4. w_ﬂr,t f_ﬂt 4.5 m Idﬂz!di‘ﬂ&
what will happen to the h_s

WHat Jou are measuTingiobserving (depdnoent varatie)

the smear 2
5. REMOVE PAPEYS.
SciTrek ber Approval DFE
6. Measure smear helghts and observe
smear colors.
Get a materials page from your SciTrek volunteer and fill it out before moving onto the
SciTrek Member Approval DT experimental set-up.
7 15

Procedure: (11 minutes — Subgroups — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.
e Make sure procedures are concise, but still include all values of the controls, and changing variable, as
well as the data that will be collected.

Wrap-Up: (2 minutes — Full Class — SciTrek Lead)
e Go over what students will do next session.

Day 5: Results Table/Experiment/Graph/Conclusion

Schedule: You are responsible for BOLD sections

Introduction (SciTrek Lead) — 20 minutes
Results Table (SciTrek Volunteers) — 5 minutes
Experiment (SciTrek Volunteers) — 20 minutes
Graph (SciTrek Volunteers) — 5 minutes
Conclusion (SciTrek Volunteers) — 8 minutes
Wrap-Up (SciTrek Lead) — 2 minutes

Preparation:

1. Make sure volunteers are passing out notebooks.
2. Make sure volunteers are setting up for the experiment.
3. Set up the document camera for the conclusion example (notebook, page 18).

14
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Introduction: (20 minutes — Full Class — SciTrek Lead)

SCIENTIFIC PRACTICES

Conclusions e Review the class question, as well as what students
Question: If we change “1;'1 Pﬁ‘Per hﬂi,@ht what will happen d|d and |earned IaSt session.
to the liquid height?
Variables TrialA | Trie | Traic | Trip e Review the definition of a conclusion (a claim
e o supported by data).
T ke e On the data table (notebook, page 18), have
Paper Type: Original . . . .
et e students identify and underline the controls, circle
Pen Type: Mr. Sketch H H H H
— = = the changing variable, and box information about
Taper HelghD 5cm 10 cm 15 cm 20 cm data collection.
Data . Trial A Trial B Trial Trial O . . .
Smear Helght: 3em 8am gem 9am e Have students identify the question the group was
Liquid Height: s5cm 10 cm 1cm 1mam inveStigating,
blue blue blue blue
other: orange orange orange orange L4 From the data, have students tell you how to draw
red red red red

the strips, smears, and water lines so students can
visualize the experiment.

Write a conclusion from the results above:

* . -
We can conclude

, o D
vecause Whew the paper helght was 5 e, the .
liquid helght was 5 cm (sawe as the paper C
height) and when the paper height was 15cm
20 cm, the ligquid height was only 11 cm
(ot the top of the paper). - B 11cm 11cm
* 10cm
A
== 5cm
e Have students make a conclusion from the data.
0 We can conclude the liquid will reach the top of
the paper if the paper is 11 cm or shorter,
because when the paper height was 5 cm, the RESULTS
liquid height was 5 cm (same as the paper Fil ot the chart for each of your trial. For the variables that remain constant, write the value n
height) and when the paper height was 20cm, | [T re | mar | me | s
the liquid height was only 11 cm (not the top of Container; Test Tube
the paper). Time: 4.5 min

Liquid Type: water

Results Table: (5 minutes — Subgroups — SciTrek Volunteers) Liauidsmount: | S vl

Paper Type: OY‘I‘,@EML
@._c_@ Purple |light creen | Ovange | Black

e Walk around and help subgroups who are struggling.

Pen Type: Mr. Sketch

e Make sure students are underlining controls, circling the
changing variable, and boxing data collection boxes.

Initial Dot Height: 2cm
Cap Placsment!]

e Make sure control values are written in the Trial E box e == = — —

nging variabletend box information about data collection,

Puta “T In the trial that wal
give the tallest smear and an T =
=57 In the trial that will give.

with an arrow through the rest of the trials’ boxes,
while changing variable values are written in each trial’s
box.

Data TrialE 3| TrlalF Trial G Trialh

smear Height: [ 3.5 CML | 3.5 | 2.5 4 e

Measurements:

2
?
£
]
S

e Make sure students are making predictions for which
. : . Liquid Height: & o 5.5 o & o e cm
trial they think will produce the shortest (S) and tallest Prrie gt oreem, [Pink, Snge
(T) smears. 2 othen Ukt blue, yelow | orange | plink, blue
g purple, plinke

The independent variable(s) is{are) the changing variable{s) and the
dependent variables are the final measurements/observations. L]
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Experiment: (20 minutes — Subgroups — SciTrek Volunteers)

Walk around and help subgroups who are struggling.

Make sure students are labeling the test tubes with a blue wet erase pen.
Make sure students are drawing their initial dot height line and labeling the strips with pencil.

Make sure students are putting all the strips into the
test tubes at the same time.

Make sure volunteers are removing all of the liquids as
soon as students are done with them.

Make sure students are drawing the liquid line, with
pencil, as soon as the strips come out of the test tubes.

Graph: (5 minutes — Subgroups — SciTrek Volunteers)

Walk around and help subgroups who are struggling.
If none of the dots smeared, students can graph the
liquid height instead of smear height.

0 If students have to graph liquid height, have
them go back and modify their question to be
about liquid height.

Make sure students are graphing their data from
shortest smear/liquid height to longest smear/liquid
height.

Make sure students have their changing variable values
(Ex: water), not the trial letters (Ex: trial F), on the x-
axis.

Make sure students are writing the numerical value of
the smear/liquid height on top of each column.

Conclusion: (8 minutes — Subgroups — SciTrek Volunteers)

Walk around and help subgroups who are struggling.
Make sure subgroups are generating a claim (ideally the
claim will allow them to make a prediction about future
experiments) and using specific data points to support
it.

0 If subgroups use observations as their data,
make sure their data statement includes “we
observed.”

0 If subgroups use measurements as their data,
make sure they are including numerical values
in their data statement.

0 Do not let subgroups reference trial letters in
their conclusions.

Volunteers struggle with conclusions, so you should
check at least one conclusion from each group.

If subgroups do not finish their conclusions, they can
work on them during the next session.

RESULTS
Graph
Set up your graph. (Check off the steps as you complete them.)
(@ Label the y-axis (vertical) with what you measured, including units (Ex: smear height (cm)).
@ Determine an appropriate scale which will allow you to graph all of your data points and write the
numbars on the given lines.
@ Label the x-axis (horizontal) with your changing variable(s) #1, #2, and #3 (Ex: liquid type). Changing
variable #2 and #3 will only be filled in If you have 2 of 3 changing variables.
@ On your results table, labvel your measurements from 110 4, with 1 being the trial with the smallest
measurement and 4 being the trial with the largest measurement
Flot your data in increasing order,
B Write the changing variable value{s) (Ex: soap) for the trial that you labeled 1 under the first
column,
[ Graph your data for that trial and write the measurement above the bar.
[E Repeat the process for the other trials.

° ]

T

Swaeny Hrelalat (paa)

Light
Pew Color:  OYange (',g:m Purple  Black
o Ve Tt 1

CONCLUSION

Gonaates We can conclude
claim about

how your Mt gl’ﬁﬂtLH ﬂﬁﬂc:i;thﬂ Smeﬁr
e | _height, but does affect the color

affected your

results. (Ex: the D‘fthd smear
shorter the
paper the
shorter the
smear height.)

whatdatado | because the swear height for the Light

you have to

supportyour | gyveein, angl purple pens were 3.5 e, but

claim?

(Remember to WE QbSﬁDfﬂd the siears f—Q[ the L'[ g It

include your

measurements | ayeew, pei contatned Light green, blue,

and/or

observations, | gl pellow while the simear for the
Dot trail

i) purple pen contained purple, light
Can you test the tia%ﬁ&ﬁi%‘:\:ﬁh fé’lﬁ&"?

If you checked this box go back and
[X] ves Cwo Oty &
':“' revise your claim so that it can be.)

The second part of the conclusion is data because it containsa _ WABASILFEMENE
I acted like a scientist whcn_|_o_bsm_d_thﬂ_ﬂ_o_l‘0_'[$_0_f
the smears and measured the smear
heiahts.
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Wrap-Up: (2 minutes — Full Class — SciTrek Lead)

e Go over what students will do next session.

Last Revised: 3/22/2023

e Have students attach their strips, via their nametag, to one of the notebooks in their subgroup.

Day 6: Conclusion/Poster Making

Schedule: You are responsible for BOLD sections
Introduction (SciTrek Lead) — 2 minutes
Conclusion (SciTrek Volunteers) — 18 minutes

Poster Making (SciTrek Volunteers) — 35 minutes
Wrap-Up (SciTrek Lead) — 5 minutes

Preparation:

1. Make sure volunteers are setting out notebooks.
2. Find a place to leave student posters.

Introduction: (2 minutes — Full Class — SciTrek Lead)

e Review the class question what students did and

learned last session, as well as what they will do today.

Conclusion: (18 minutes — Full Class — SciTrek Volunteers)

e Walk around and help subgroups who are struggling.

e Make sure subgroups are generating a claim (ideally
the claim will allow them to make a prediction about
future experiments) and use at least two specific data
points to support it.

0 If subgroups use an observation as data, make
sure their data statement includes “we
observed.”

0 If subgroups use measurements as their data,
make sure they are including numerical values
in their data statement.

0 Do not let subgroups reference trial letters in
their conclusion.

e Volunteers struggle with conclusions, so you should
check at least one conclusion from each group.

e Make sure students fill out the sentence frame
(notebook, page 21, bottom) / acted like a scientist
when.

CONCLUSION

pr—— we can conclude El At the :Pm‘ GDLD_Y_d_QES
G

o | ot greatly affect the smear

oesre | height, but does affect the color
et (e e | -0 the simenr

shorter the
paper the
shorter the
smear height.)

Whatdatado | because the Sweear helght for the Light

you have to

supportyour | gyveen anel purple pens were 3.5 cm, but

claim?

(Remember to WE QbSCDfﬂd the siears f—Q[ the L'[ g It

include your

measurements | ayeew, pein contatned Light green, blue,

and/or

observations, | gl pellow while the simear for the
oot trail

letters) purple pew contained purple, light .
Can you test the h'lﬁ%ﬁ[‘?ﬁir%%lﬁgﬁ&m

m YES D NO (If you checked this box go back and
- revise your claim so that it can be.)

The second part of the conclusion is data because it containsa _ WABASILFEMENE
lacted ikea scientistwhen_|_p0ServeD the colors of
the smears and measured the smear
helohts.

17




Last Revised: 3/22/2023

SCjTREK

Poster Making: (35 minutes — Subgroups — SciTrek Volunteers)

e Help volunteers glue poster pieces onto the posters. When gluing, make sure you or the volunteers (not
the students) are gluing the poster in the exact order that is shown on the diagram and the poster has a
landscape orientation.

0 Do not let the volunteers forget to glue the strips onto the poster.

e Make sure the student in each subgroup who is presenting the results graph, has a sentence frame sticker
in their notebook and a volunteer has gone over how to present the four sentences with the student
several times.

e Each student should have the part(s) they are presenting highlighted and numbered, in their notebook:
1) scientists’ names, 2) question, 3) experimental set-up, 4) procedure, 5) results graph, and 6) conclusion
(see pictures below).

0 Remind volunteers if a student is presenting multiple parts, they should have multiple sections
highlighted and numbered in their notebook and the sections should be paperclipped together.

e Volunteers often forget to highlight notebooks, so make sure this gets done before Day 7.

3 EXPERIMENTAL SETUF

A larger version of this poster is in
your lead box.

Changing Variabe 3 {ogtional}_

- #1 The sclentists L our group are

Changing Varlstielsk

#2  quesTon )| PemCAN: Purble umow Oringe Black
Cuestion cur subgroup will mvestigate: 3
“pencolar. ., - .
what witappento e MELGAME € avw{ ouLu_ :rf o
the snear ol o
antainer Pen Type My, Sketeh
Uguld Type | \Wwaker i g ETC
el gt | S AL Thwe | 45 min
SciTrek Member Approval DF T o TR — —

SciTrak Member Approval_ T3 F

als pagee from your SciTrek volunbeer and il it out befone moving ot the
tup.

#6  [COMIUSION
mceesinte it the pewe color does
not greatly affect the smear
helght, but does affect the color
of the smear

T FILL 4 test tubes with 5 mL of ;'-.emr

- Draw dots at 2 o on origingl papers
with a €) purple, F) light green,

&) orange, and H) black Mr. Sketch.
Put papers in test tubes and put caps
oM.

| because the sewear height for the light
|@reen and purple peis were 2.5 i, but
we observed the smears for the Light
artze pen contained Light areen, blue,
and yellow while the smear for the

| ipurple pew contained purple, Light
 RABLAMA DU,
@ws Dol

« Wait for 4.5 mbautes,

. REOVE PAPEIS.

conclusion i data becass it cortaing a _MASASLIREMENE
pen_L ohsemzol the co!.ors of

- thc simears and measured the smear
[rsmearveignt w______wm ] heiahts.

o Measure smedr heights and observe :
smedr colors. ___PenColons | Oranae

SciTrek Member Approval___ [

Wrap-Up: (5 minutes — Full Class — SciTrek Lead)

e Ask students the following questions:
0 How did you act like a scientist during this project?
0 What did you do that scientists do?
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Day 7: Poster Presentations

Schedule: You are responsible for BOLD sections

Introduction (SciTrek Lead) — 2 minutes

Practice Posters (SciTrek Volunteers) — 5 minutes

Poster Presentations (SciTrek Volunteers/SciTrek Lead) — 51 minutes
Wrap-Up (SciTrek Lead) — 2 minutes

Preparation:
1. Make sure volunteers are passing out notebooks.
2. Set up the document camera for the Notes on Presentations (picture packet, pages 3 and 4).
3. Organize posters so experiments featuring the same changing variable will be presented back-to-back and

posters are presented from simplest to understand, to most difficult to understand (suggested order:
time, paper type, liquid type, dot height, liquid amount, pen type, and pen color).

Introduction: (2 minutes — Full Class — SciTrek Lead)

Review the class question, as well as what students did and learned last session.

Practice Posters: (5 minutes — Subgroups — SciTrek Volunteers)

Do not give students more than 5 minutes to practice or you will run out of time for presentations.
Make sure students are reading from their notebooks and practicing the posters in the following order: 1)
scientists’ names, 2) question, 3) experimental set-up, 4) procedure, 5) results graph, and 6) conclusion.
They will not read the | acted like a scientist when or results tables from their posters.

Poster Presentations: (51 minutes — Full Class — SciTrek Volunteers/SciTrek Lead)

Have students present their posters.
While posters are being presented, record each subgroup’s changing variable values, and their data
(picture packet, pages 3 and 4) while students do the same (notebook, pages 22 and 23).

0 After a subgroup reads their question, stop the presentation and have the class identify the
changing variable. Then, record it in the picture packet. If needed, change smear height to liquid
height.

0 When a subgroup reads their results graph, record the values of the changing variable and their
measurements.

After each presentation, ask students:

0 What questions do you have for this subgroup?

Once students have asked their questions (make sure each student answers a question; you should ask at
least one question per presentation), have students summarize what they learned and record it (picture
packet, pages 3 and 4); while students do the same (notebook, pages, 22 and 23).

0 If students are unable to do this, encourage them to ask more questions.

Students will not record information about their own subgroup’s poster presentation.
After all presentations are over, have students tell you the variable values they would select to cause the
longest smear.
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Subgroup 5
NOTES ON PRESENTATIONS Changing Variable: Licuid Tyjpe Soap | vinegar | mA | Water
What variables affect smears? Smear Height (cm): 1 3 4 &
Suby 1 P .
uEgronp summary:_A A rees wi Ha nreviows it h(:\ ol
- - — =) 1 v ]
Changing Variable: TTig (naln) 1 2 = 5
Subgroup 6
Smear Height (cm): 0.5 5 F5 10 - -
Changing Variable: witial Dot Helght (sm) 1 < 4 =
Summary:_4 |0 @g[ t’[ WAE YESIA ts '[ﬂ: a “21 LY SWAEAY 1 =)
Smear Height (cm): down down 5, up &, Wp
Subgroup 2 summary: [ +ae L "'r“d'd Ls above the dot, the snieay apes
1 ot
Changing Variable: PApEr Type raph | news paper | coffee A aiatia
Qe towel | filter el
ubgroup 7
SmearHeightéemy: Liquid Height 2 25 g L Changing Variable: Lizwid Ancunt (ML) | 10 =0 5 5
Summary: QIMRHI\F_F does ot suaeay Liaowateyr \ 2 2, < 1# = w
Smear Height (cm): dowwn. | down | 2 WP 7 Up
Subgroup 3 summary:_\A/hew the Liguid is just below the dot, it
Changing Variable: PAper TYpe c . | poper SWALAYS LD the highest
" | towel Subgroup 8
Smear Height (cm): o 0.5 4 2 Changing Variable: Llauid ot (ml) = o r— Mr.
s Move absorbent paners make taller smeays SR | Y | st | T
ummary:__M % S,
P i Smear Height (cm): o F5 F.5 g
Subgroup 4 summary:_\A/Aashable wmarleers walee swears and
v T —— nat
Changing Variable: Liguld Tupe N e, L Mﬁﬁwrmﬂﬂm
ging { fal SOAP RA | vinegar | waker Subgroup 9
Smear Height (cm}: } iable: Pey ] Light
gh 0.5 2 + & Changing Variable: Péw Color oranae g Purple |Black
s 1 + F; + = Gretin
summary:_Thirleer Liquids vecult ln chorter swaears. - - -
Smear Height (cm): 25 25 25 4
summary:_ g, pplowe o Llont cinsomw nol v insnws Flagia
. 7 -
Picture Packet, Page 3 3 —sucachelg picture Packet, Page 4 4

Wrap-Up: (2 minutes — Full Class — SciTrek Lead)

e Tell students, “The mentors who have been working with you are undergraduate and graduate students,
who volunteer their time so you can do experiments. This is the last day you will see your volunteers, so
we should say thank you and goodbye.”

e Have students remove the paper parts of their nametags (which they can keep) from the plastic holders,
and return the plastic holders to their volunteers.

Day 8: Draw a Scientist/Tie to Standards/Content Assessment

Note: We highly recommend teachers give the conclusion assessment prior to Day 8 of the module. The
suggested times in the lesson plan below are assuming students completed the conclusion assessment prior to
SciTrek’s arrival.

Schedule: You are responsible for BOLD sections

Times if teacher gave assessment prior to SciTrek: Times if SciTrek must give assessment:

Draw a Scientist (SciTrek Lead) — 5 minutes Conclusion Assessment (SciTrek Lead) — 10 minutes
Tie to Standards (SciTrek Lead) — 45 minutes Draw a Scientist (SciTrek Lead) — 5 minutes
Content Assessment (SciTrek Lead) — 10 minutes Tie to Standards (SciTrek Lead) — 35 minutes

Content Assessment (SciTrek Lead) — 10 minutes
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Preparation:
1. Get the conclusion assessments and put them in the lead box.
2. Ifthe teacher is not leading the tie to standards activity, do the following:

a. Ask the teacher if they completed the SciTrek final survey. If not, give them the QR code from the
lead box and ask them to go to the website (at a later time) and fill out the evaluation of the
program.

b. Give the teacher an extra notebook and have them fill it out with their students, to follow along
during the tie to standards activity.

c. Collect the teacher’s lab coat, and put it in the lead box.

3. If you are a teacher and have not completed the SciTrek final survey, take the QR code from the lead box
and fill out the evaluation of the program, at a later time.

4. Pass out notebooks.

5. Set up the document camera for the tie to standards activity (notebook, pages 24-26; picture packet,
pages 1, 5, and 6).

6. Tape the Matter Chart to the board.

7. Have mixture and pure substances available for use during the tie to standards activity.

8. Putyour lab coat in the lead box at the end of the day.

Conclusion Assessment: (10 minutes — Full Class — Given By Classroom Teacher Prior to SciTrek)

Page 1 (top): Read the two questions aloud, and have students fill them in.

Page 1 (bottom): Read each statement and have students circle whether the statement is a claim, data, or
opinion.

Page 2 (top): Have students underline controls, circle changing variable(s), and box information about
data collection on the results table. Then, have students decide if the group could make a conclusion.
Page 2 (bottom): Read each statement and have students identify if the statement is a claim or data and
then circle if statement is a correct claim, correct data, or incorrect based on the results table.

Page 3: Repeat the process for page 3.

Page 4: Read the instruction then have students use the results table to write a conclusion.

Page 5: Have students select if each of the scenario’s would allow a student to answer their question.
Page 6: Have students select values of variable for each trial that would allow them to answer the
guestion. Then, have students write why they selected these values.

Collect assessments.

Draw a Scientist: (5 minutes — Full Class — SciTrek Lead)

Pass out the Draw a Scientist page.

Give students exactly 4 minutes to draw a picture of a scientist.

If the students drew a specific person, have them write who they drew on the line at the bottom of the
page. Have them leave it blank if it is just a general person/picture.

Collect assessments.
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Tie to Standards: (45 minutes — Full Class — SciTrek Lead)

TIETO STANDARDS

1. Circle the value of the variable that the police should use to process the

Mysterious Robbery (12 minutes) evidence from the suspects that would give them the tallest smear.

All would give
Time: 3 min 5 min similar heig]

smears

e Tell students, “10 years ago a robbery happened that
was never solved. The pollc.e have contaf:ted you to Ul e oy il
solve the cold case. At the time of the crime, a note
written in black pen was passed to the teller which read

‘Give me all your money.’ The teller handed over the Amount of All would give
. Liquid/Line similar hefght
money but kept the note. In the confusion that Level: J

followed, the robber managed to get away. At the time
there were eight suspects. Each of these suspects was
found with a black pen on them (which the police still
have). The only other evidence the police have from the
original crime is the note.”

2. What conclusion can you make from the results the police collected?

0 If asked, tell students, “No fingerprints or DNA We can concude that the robber was number _ FDIKY
were found.” vease Lt WS pbserved that the tnk from.
e Have students determine how they could help the the robber and number four were the
police solve the crime. same hetght and color.
0 If they took all the pens, they could determine 3. What did we learnabout bock ke _LE 1S @ i xture

what colors the black pens separate into and

match it to the colors the pen on the note

separated into.

e Ask students, “Would it be easier to identify the
robber’s pen if they had a tall or short smear?” Students
should reply, “Tall smear.”

e Have students help you decide which values of the
variables they should tell the police to use to produce
the tallest smear for question 1 (notebook, page 24).

0 Time: 10 minutes
0 Liquid type: Water
0 Liquid amount: Liquid level just below the dot

o Tell students, “I gave the police your suggested values
and they ran the test.” Show them the data (picture
packet, page 5).

e Have students identify the robber and then write a - Picture Packet, Page 5

ik

conclusion about their findings for question 2. Make
sure the data statement contains “we observed.”

Mixture Discussion (10 minutes)

o Ask students, “What did you learn about black ink?” Students should reply, “Black ink is a mixture.” Fill in
question 3.
e Go over the definition of matter with students and have them tell you if several objects around the room
are matter. Then, tell them that things like dreams, ideas, and energy are not matter.
0 Write in “matter” in the top box in the chart on question 4.
e Ask students, “Is black ink matter?”
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e Go over the definition of a mixture and review mixtures.
0 Write in ‘mixture’ in the bottom left box of the
chart for question 4.

Matter
Substances that Oceupy Space and Have Mass

0 Give the example mixture of Lucky Charms and Mixture Pure Substamees
have students identify the parts of the mixture. ::1‘;‘;:&”‘“ ofoner e :‘;ii’:;‘:;“:;‘f”’f
0 Have students come up with at least one other Ex: ex:
. .. . Lueky Charms , Salad water
mixture that can be distinguished by eye and S_— =

record it and its parts on the Matter Chart.
0 Tell students, “Sometimes you cannot see the =

individual parts of a mixture. Such as with black Alr . Salt wate

ink or air.” Have students give you the parts of o i

the mixture for air and record them on the Savkion Blgtaa

Matter Chart. Matter Chart

0 Have students come up with at least one other
mixture that cannot be distinguished by eye,
and record it and its parts on the Matter Chart.

4. Fillin the following words on the chart: physical properties, pure substance,

e Tell students, “Mixtures can be separated into pure matter, mixture.
substances.” Review the definition of a pure substance
with the students from the Matter Chart.
0 Write in “pure substance” in the bottom right Phusteal
box of the chart for question 4. " color  State of Matter
0 Give the example of water. Have students come %’Ze
up with two more pure substances and record Mass.

_ Material_
them on the Matter Chart. XEure | m—

e Tell students, “Mixtures can be separated into pure

substances by using differences in the physical 5. Physical property: Property thatczn be _MEASUYEA  or
. . ” ahsex}fed Wi 'Url_L‘Jﬂ_ﬁ_IA@’LId@_'- 1e substance.
properties of the parts of the mixture. ! e
0 erte |n ”phyS|ca| property” on the ||ne under 6. Physical properties of black ink are: hl,a{‘,b and LLa"U_Ld
matter on the chart for question 4. 7. Prysiclpropertis of paperare:_WNLLE  ans_SI0OLN
° Te” StudentS, ”A physical property iS a property that can 8. Canall physical properifes be used to separate mixtures?  Yes @
H H 9. What type of physical property was use to separate the bladk ink?
be measursd or observed W|thout‘cf.1ang|ng th'e' . TR O o WP T paper
substance.” Then, have students fill in the definition for
question 5 10, What do we know about the yellowink? ﬂttr'ﬂ&t&d to Pﬂ?er

1. What dowe knowabout the blue nk?__ @ity @eted to wateyr

e Ask students, “What physical properties could you use
to separate the Lucky Charms?” Record these
properties under ‘physical properties’ on question 4.

0 Make sure students record the physical property (Ex: color) and not the values of the property (Ex:
red, blue, etc.)
0 If the blanks are not all filled, it is okay. You can add more physical properties as you go.
e Have students identify physical properties of the black ink and paper, and record these values in question
6and 7.
0 If students come up with a physical property that is not on the list, add it to the list in question 4.
0 If you run out of room write, the additional properties in the margins.
e Ask students the following questions:
0 Is black ink a mixture or a pure substance? (mixture)
0 Were we able to separate the black ink into parts? (yes)
e Ask students, “Can all physical properties be used to separate mixtures? For instance, if we know the ink is
made up of red and blue dyes, would that help us separate the mixture?” Students should reply, “No.” Fill
in question 8.
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e Ask students the following questions:
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0 How were we able to separate out the different dye colors? (put the strips in liquids)
0 Why did some colors travel farther up the paper than others? (some dyes are attracted to water
more than the paper and were carried up the strip farther)
e Tell students, “The physical property we used to separate the blank ink was the ‘attraction to water’ and

»m

‘attraction to paper.

e Show students the example strip from Day 1 (picture packet, page 1) and have them answer questions 10

and 11.

Separating Mixtures/Physical Properties (7 minutes)

e Show students the jar of water and sand (Tie to
Standards box) and have them determine the following:
0 Physical properties of each component of the
mixture (Ex: liquid and solid).
0 If the physical property they identified would be
useful in separating the mixture.
0 If water and sand are pure substances.
e Record any new types of physical properties students
come up in question 4.

Pure Substances (16 minutes)

e Tell students, “Physical properties can also be used to
identify pure substances,” and have students fill out
question 13.

e Pass out the labeled pure substances.

e Have students write down the physical properties of
each of the pure substances.

e Collect labeled pure substances and pass out lettered
pure substances.

e Have students identify the lettered pure substances.

Content Assessment: (10 minutes — Full Class — SciTrek Lead)

e Pass out content assessments.
e Read each question to students.
e Collect content assessments.

12, Determine how you would separate each mixture into two parts.

List 3 Physical Properties of each part of

Mixtu Helpful in Sej ti
xture the mixture pful in Separating
water Sand (circle one)
Ligquid Solid CYes D  No
Clear Brown Yes
light Heavy No
Is water a pure substance? @ No
Is sand a pure substance? Yes @
13 i 1 can be used to separate mixtures

and identify pure substances,

14. Write down physical properties of the four substances. You will use these to
identify four unknown substances. You will not have access to the labeled
substances when you are identifying the unknown substances.

Physical Unknown

Pure Subst
re Substance Properties Letter

Brown, small granles,
Sugar many different shaped B
pisees

White, small
Salt arawnules, square C
shaped pieces

BakingSoda | White powder | A

white powsler, sticks to
Corn Starch sides of bag, crunches D
when pinched
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EXTRA PRACTICE
Conclusions

Directions: On the results table, underline each contrgl, circle eacl and box

information abouwt fdata collectios

Variables Trial A Trial B
1 5 min
q P Water Soap
Liguid Amount; rml
Eaper Tepe; Original
EenColog Red
Pen Type: Mr. Sketch
Data Trial A Trial B
i Smear Height: 4am a5cm
; Liquid Helight: Bom 3cm
¥ Green
Pink
I Other: Blue
H Red orange
Can this group make a claim/conclusion? No | Don't Know
g Stepz:
Satement  poced on the table, is the statement o

Types Cor D

1. the height of the srneari | b1

4 crrd and the height of the smear

=

2 thfype of liguiddoes not affect the
smear B

3. withzml of liquid, the@Ricker iqu

results in a shorter smear hafght

4.  theg@lor of the pefpaffects the smear
heigh

_G_

_C

eorrect claim, eorrect data, or Incovrect!
Correct
Chaim

Correct Correct
Claim Data

Incorrect

. Correct  Incorrect
Data

Correct  Correct
Chaim Data

Data

5. lhaﬂectsthesmearheig:ht C % Correct  Incorrect

P
What data can be used to support the correct claim(s) above? Th; th LGB&Y

. . .
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