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CELERY AND FOOD COLORING LAB
NAME

CL ASS / DATE

01 Q U E S T I O N

How are different starting water temperatures associated with the time colored water first appears in celery
leaves and the visible dye height after 24 hours?

02 P R E D I C T  B E F O R E  Y O U  M E A S U R E

W H I C H  S TA R T I N G - WAT E R  C O N D I T I O N  M AY  S H O W  C O L O R  I N  L E AV E S  F I R S T ?

○ cold ○ room temperature ○ warm ○ not sure yet

Predict before placing the stalks; record actual temperatures and elapsed hours rather than estimating from a
time-lapse.

03 VA R I A B L E S

I CHANGE (INDEPENDENT) I MEASURE (DEPENDENT)

I KEEP THE SAME (CONTROLLED) · KEEP STALK SIZE AND LEAF AREA AS SIMILAR AS POSSIBLE, CUP SIZE,
100 ML WATER, 10 DYE DROPS, FRESH-CUT METHOD, SHARED START/CHECK TIMES, LIGHT AND LOCATION.

04 M AT E R I A L S
☐ Nine similar fresh celery stalks with leaves

☐ Nine labeled cups with 100 mL water each

☐ 10 food-coloring drops per cup

☐ Cold, room and comfortably warm starting water

☐ Rulers, thermometers, timers and covered bench

05 P R O C E D U R E

SAFETY  Use an adult-cut fresh slice at the bottom of each stalk immediately before setup; the fresh cut helps keep vascular tubes
open. An adult should make the fresh cut with a stable cutting board and a sharp knife pointed away from hands. Students can place
the prepared celery in the cups.

1 LABEL NINE CUPS  Make three cups each for cold, room and comfortably warm starting water. Add 100 mL water and 10
drops of the same dye to each.

☐

2 PREPARE FRESH STALKS  An adult trims nine similar stalks. Place one fresh-cut stalk in each cup at the same time, with
leaves above water.

☐

3 LOG TEMPERATURE AND LEAF COLOR  Record actual starting temperature and check at 2 h and 4 h. Check leaf color at
consistent intervals and log each cup separately.

☐

4 MEASURE AT 24 HOURS  Record the 24-hour temperature, then measure the highest visible dye path in every stalk in
centimeters.

☐

5 SUMMARIZE SAFELY  Calculate each group's mean and range. If leaf color remains absent, record no arrival by 48 h; do
not eat dyed celery and wash hands.

☐
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DATA AND EXPLANATION
NAME

CL ASS / DATE

06 R E C O R D  Y O U R  O B S E R VAT I O N S
STA R T I N G  C O N D I T I O N  ·  C UP STA R T  ° C 2  H  ° C 4  H  ° C 2 4  H  ° C L E A F  C O LO R  F I R ST  SE E N  ( H ) V I S I B L E  PAT H  AT  2 4  H  ( C M )
Cold · 1

Cold · 2

Cold · 3

Room · 1

Room · 2

Room · 3

Warm · 1

Warm · 2

Warm · 3

Summarize the three cups in each group

STA R T I N G  C O N D I T I O N M E A N  L E A F  A R R I VA L  ( H ) A R R I VA L  R A N G E  ( H ) M E A N  HE I G H T  AT  2 4  H  ( C M ) HE I G H T  R A N G E  ( C M )
Cold start

Room start

Warm start

Mean = sum of three values ÷ 3. Range = highest minus lowest. Keep the original cup readings in the first table.

Keep each cup's readings separate. If no leaf color appears by 48 h, record “not by 48 h.” For the three cups in a group,
calculate the mean and range (highest minus lowest) for arrival time and 24-hour height. Describe the condition as starting
temperature if the logged water temperature drifted.

SHOW ONE CALCULATION

07 V I S I B L E  D Y E  H E I G H T  A F T E R  2 4  H O U R S

Graph the mean 24-hour dye height for each starting condition and show the min–max range. Use the table for
individual cup measurements and arrival times.

X: Starting water
condition

08 E X P L A I N  I T  W I T H  E V I D E N C E
C L A I M

E V I D E N C E

R E AS O N I N G

Reasoning must use: starting water temperature · temperature drift · leaf arrival · elapsed hours · mean · range · xylem

09 T H I N K  F U R T H E R
How could monitored water baths help a follow-up keep the temperature stable for a longer time?

V i s i b l e  c o l o r  h e i g h t  ( c m )
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