
Challenger Lab Activities 

Background: 

During a mission at the Challenger 

Learning Center in Sacramento there are 

many scientific tests that will be done. 

Students may need to be introduced to 

the skills necessary to complete these 

tests. The following lessons are some of 

the scientific tests that the students will 

be doing during the mission. The les-

sons can be completed using mostly 

everyday objects with some scientific 

equipment necessary. 

 

By completing the following lessons the 

students will receive experience doing 

some of the activities required of them 

during their trip at the Challenger 

Learning Center in Sacramento. It is im-

portant for them to be confident with 

some skills before arriving because the 

rest of the mission will feel very unfa-

miliar to them. 

Skills: 
Conducting a scientific experiment 

Making observations 

Measuring 

Analyzing data 

Comparing and contrasting 

Use of scientific equipment 

Mathematics 

Science 

Following written instructions 

Recording information in Data Logs 

Use of safety equipment 

Teamwork 

Concepts: 

Chromatography 

Mass, Volume, and Density 

Reading Gauges 

pH Testing 

Blood Pressure and Temperature 

Overview: 

Chromatography- 

The use of paper and alcohol to demon-

strate how mixtures can be separated into 

their component parts. 

Mass, Volume, and Density- 

The use of a balance/scale to demonstrate 

how to calculate mass, volume, and den-

sity of a liquid. 

Reading Gauges- 

The use of a Volt meter and batteries to 

demonstrate how to read numbers on a 

gauge or number line. 

pH Testing- 

The testing of common solutions using the 

pH scale to classify the solutions as acids, 

bases or neutral. 

Blood Pressure and Temperature- 

Practicing medical testing and the equip-

ment necessary to test blood pressure and 

temperature of a human.   

Materials and Preparation: 

Each lesson has a list of materials and a photograph 

of the materials needed to do the lesson. There is 

also a guide for setup of each lesson to help you pre-

pare. Included is advice for you that could include 

things to think about like clean up or where you 

could find some of the equipment that could be dif-

ficult to find 

The Data Logs have been designed for teams of 3 students. 



Dropper 

Graduated Cylinder 

Waste Water Container 

Stop Watch 

Paper Towels 

Goggles 

Chromatography 

Supplies: 

Chromatography Paper Strips* (Can use Coffee Filters) 

Extraction jar ** 

Ruler 

Water Based Markers 

Rubbing alcohol 

 

*Strips should be no narrower than your thumb, no longer than the Extraction Jar 

**container to hold the Chromatography Strips without letting them become fully submerged 

Set Up: 

Prepare your chromatography paper in small strips. Fill containers with alcohol and provide 

droppers.  

Advice: 

-Demonstrate to the students how to use a dropper. If you need droppers and your low on time 

CVS pharmacies do sell them. 

-Each test takes 5 minutes, if limited on time setup multiple sets of equipment to do multiple 

tests at once. 

-If students are sharing equipment have them label their chromatography paper on the top 

(away from the end with the color line) 

-Don’t fill containers full with alcohol, there will be spills. 

-Best if students work together in teams. 

Waste Water Container 
Chromatography 

Paper 



Mass, Volume and Density 

Supplies: 

Balance/Scale (kitchen scale works) 

4 bottles with mL markings for volume* 

 

*Each bottle needs to be identical 

Water 

Food Coloring 

Calculators 

Set Up: 

Label the bottles 1, 2, 3, and empty bottle. Fill bottles 1, 2, and 3 with water such that each bot-

tle has a different volume of water. Make sure two of the water levels match a marking on the 

bottle and one water level is in between markings. Once you have filled the bottles add food 

coloring and stir/shake. Leave the 4th bottle empty. Make sure balance/scale is set to grams if 

possible. 

Advice: 

-Do activity yourself first to find the density of the liquids. Theoretically if the students do 

their math and measurements correctly they should all arrive at a similar density for each bottle 

-If you wish to make the density different for each bottle add salt or use different liquids such 

as oil, syrup, or juice (keep in mind clean up) 

-Before the lesson begins show the students how to use the balance/scale. 

 

 



Reading Gauges 

Supplies: 

Volt meter (NOT Digital) 

3 Batteries— 9V, AA and D 

Setup: 

Set your meter to the correct setting for the students 

-9V for the 9V battery 

-1.5V for the D battery 

Advice: 

-Your students will play with the volt meter settings. We recommend to show them yourself 

what happens when you do that so the curiosity is gone. 

-Have backups of each supply if possible 

Alternative Lesson: 

Have your students take the temperature of different liquids 

using an analog thermometer (NOT digital) 

 

This will allow your students to practice reading measurements 

that are divided into smaller parts 



pH Test 

Supplies: 

3 Bottles for testing 

1 Bottle of Rinse Water 

White Vinegar 

Baking Soda 

Water 

3 Test Tubes with stoppers 

Test Tube Holder 

Graduated Cylinder 

pH Indicator 

pH Chart 

Dropper 

Goggles, Gloves, Aprons 

Setup: 

In one bottle mix water with a small amount of white vinegar (roughly 1 part vinegar per 10 

parts water). In another bottle mix water and baking soda (enough so the baking soda will dis-

solve completely). Fill the last bottle with water only. Label the bottles 1, 2, or 3. 

 

Put a small amount of pH indicator in a container for the dropper (students will spill the indica-

tor and most indicators will stain). Print and provide a Universal Indicator Chart. 

 -Chart can be found here: www.hferrier.co.uk/national/unit1e/unit1e.htm 

 

Advice: 

-Have a container to pour out your waste water between tests (i.e. a bucket or sink) 

-pH indicator can stain 

-If you are going to use the test tubes multiple times make sure to rinse well between experi-

ments to avoid cross contamination.  

-If your bottle does not have an easy way to pour then you can use a funnel to pour into the 

graduated cylinder 

-If you cannot find pH indicator you can make your own using Red Cabbage. For a guide on 

how to do this go here: www.abc.net.au/science/surfingscientist/pdf/lesson_plan16.pdf 

NOTICE: if you make your own pH indicator the scale changes. 

http://www.hferrier.co.uk/national/unit1e/unit1e.htm
http://www.abc.net.au/science/surfingscientist/pdf/lesson_plan16.pdf


Data Log 
Chromatography 

On a strip of chromatography paper, measure 2 cm from one narrow end.  Use a colored 

marker to make a broad horizontal stripe of ink across the paper at that point.  

 

 

 

                         2cm {  
             

Measure 5mL of alcohol in the graduated cylinder.  Pour the alcohol into the extraction jar.  

Stand the chromatography paper in the jar so that the tip of the paper with the ink is at the 

bottom of the jar.  The ink should be close to the alcohol but not in the alcohol.  

Use a stopwatch or clock to time 5 minutes. After 5 minutes record the colors you see on 

your strip of paper. 

Marker Color Colors Seen After 5 Minutes 

  

  

  

  

  

Mass, Volume and Density 
Select one bottle, read the volume of the chemical and record the volume below in the correct 

column. Place the empty bottle on the balance.  Read the mass on the balance and record it in 

the correct column below.  Place the bottle with chemical on the balance. Read the mass on the 

balance and record it in the correct column below. Subtract the mass of the empty bottle from 

the mass of the bottle with the chemical to find the mass of the chemical alone. Use this for-

mula to calculate the density:         

    Mass       Volume = Density 

 

Repeat for the remaining bottles 

Bottle  

Number 

Mass of  

bottle and 

chemical(g) 

Mass of  

empty bottle 

(g) 

Mass of 

Chemical 

alone (g) 

Volume (mL) Density 

1 
  

  

  

  

      

              g/ml 

2 
  

  

  

  

      

              g/ml 

3 
  

  

  

  

      

              g/ml 

Draw your colored stripe like this 



Bottle # pH Value 

1 
  

2 
  

3 
  

Data Log 
Reading Gauges 

Test 1 battery at a time. Once you have selected the battery you will be testing set the meter to 

the following setting: 

 For a 9V battery (small rectangle shaped battery) - set meter to 9V 

 For a AA or D battery (round battery) - set meter to 1.5V 

Touch the red lead of the volt meter to the positive end of the battery and the black lead to the 

negative end.  Read the red AC V scale and the top black DC V mA scale.  Record the readings 

for each battery in the correct columns in the table below. 

Battery Type AC V Scale DC V mA Scale 

D     

 9V     

AA   

pH Test 
1. Measure 10mL of water into the graduated cylinder.   

2. Pour the water into a test tube.   

3. Add 5 drops of pH indicator to the test tube.   

4. Place a stopper in the test tube and gently shake.   

5. Compare the color of the water to the colors on the pH Color Chart.   

6. Record the pH value for each bottle in the table below. 

7. Before testing the next bottle rinse the graduated cylinder with the rinse water 

8. Repeat steps 1-7 for the remaining bottles 



Blood Pressure & Temperature 

Supplies: 

Blood Pressure Monitor 

Thermometer (skin temperature) 

Calculator 

Setup: 

Make sure you test the Blood Pressure Monitor ahead of time and make sure all settings are 

adjusted accordingly. Setup thermometer to take temperature in Celsius since that is what they 

will be using during the mission. 

Advice: 

-Have your students work in teams, its difficult to test your own blood pressure. 

-Warn students that the blood pressure monitor will squeeze their arm so that they do not panic 

-If you do not have access to this equipment then partner with your school nurse. If you are not 

able to do the activity completely we still recommend that students have experience getting 

blood pressure tested so they are used to the machine. 

-Make sure the students calculate the average of the temperatures to practice doing the  

mathematics. 



Blood Pressure and Temperature 
Test and record one teammate’s blood pressure. Let your teammate test you.  

Teammate Name Systolic Diastolic Pulse 

  

  

  

      

    

    

Record your teammates temperature below. Find the average (mean) of the three readings. 

Teammate Name Test 1 Test 2 Test 3 Average 

  

  

  

        

     

     

Data Log 


