
  Name:  _______________________________ Period:  ________ 
 

To Salt or Not to Salt?  ‘Tis the Question... 
 

Background: Watch the following video of trucks salting roads in icy 
conditions to reduce the risk of collisions.  Road salt remains in the environment 
even after the season has ended.  You are a student scientist investigating the 
potential impact of salting roads on roadside vegetation.   
 
Task:  Conduct an experiment that helps to determine how different levels of 
road salt in a model “habitat” affect a model “plant cell” and the plant that lives 
in this habitat.  You will look at a plant’s response to road salt from the cellular 
level to the whole organism level to understand possible impacts on a road side 
plant.  
 
PRE-LAB: Experimental Design 

a. Hypothesis: __________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

b. Experimental Variables.   Independent variable (changed): __________________________________ 

c. Dependent variable (measured/counted/weighed): _______________________________________ 

d. Control group: ________________________________________________________________ 

e. Constants used (note at least 3): ____________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________  

Part 1:  
 
Materials:  

(3) 15 cm piece of dialysis tubing              Graduated cylinder 
(6) pieces of string                                     Electronic balance 
(3) 250mL beaker/cup                                            Labeling tape 
Saline STOCK solution       Funnel 
1000 mL Erlenmeyer flask                     3 mL pipet 
 
Procedure:  
Preparing Saline (salt) Solutions 

1. To make 25% NaCl (salt) solution, take 50 mL of the stock solution using a graduated cylinder and pour 

it into a 250 mL beaker labeled “Solution #1”.  Add distilled water until the volume reaches 200 

mL.   

 

 

 

 

https://www.youtube.com/watch?v=ltYkGWrZJ0Y


Preparing Cellular Models 

1. Obtain a 15 cm piece of dialysis tubing.  Tie off one end of the tubing to form a sealed bag using the 

procedure demonstrated in class (fold over and use several knots). To open the other end of the bag, rub 

the end between your fingers until the edges separate. 

 

2. Using a 3 ml pipet, transfer 10 mL of each solution into the dialysis tubing to produce the three cell 

models above.  Tie-off the second end of the dialysis tubing.  Be sure to leave room at the second end of 

the tube so you are able to tie it off.  You’ll use these for your three experimental groups. 

3. Pat the dialysis tubing dry and record the initial masses of each model cell below in Table 1.   

4. Fill and label 3 beakers with 150 mL of the appropriate solution to match the diagrams above.   

5. Submerge each model cell into the solutions as seen in beakers A, B, and C in the diagrams above. 

6. Allow your setup to stand for approximately 30 minutes (record the total time in Table 1).  

7. After the 30 minutes, pat the dialysis tubing dry and record the final mass in Table 1.  

8. Show and complete your math calculations in the table below. 

9. Complete the analysis question section. 

Part 2. Results: 
 
Table 1: Pre and Post-Experiment Dialysis Tubing Data Set and Statistical Analysis 

Beaker 
 (A, B 
or C) 

 
Time (min)  

 

Initial 
Mass of 
Dialysis 
Tubing 

(g) 

Final 
Mass of 
Dialysis 
Tubing 

(g) 
Change in Mass = 

Final Mass - Initial Mass (g) 

 
% Change in Mass = 

 
Change in Mass  x 100 

               Initial Mass 

Rate of diffusion = 
(g/min) 

 
Change in mass 
Time Measured 

  

 
 
     

 

 
 
 
      

 

 
 
 
      



Part 3: While you wait: 
Complete the table below for predictions (before trials) and results (after 45 minutes are up).   
Be sure to LABEL your three cellular models with the following terms:

❏  water molecules (H2O) 
❏  salt molecules (NaCl) 
❏  cell membrane 

❏  symbol to represent the movement of water 
(directional arrow, etc.) 
 

 

Unsalted Road Cellular Models  
Unsalted Road 

Organism Level 
Model 

Dialysis Tubing Model 
(Predict - what will 

happen?) 

Dialysis Tubing 
Model 

(Results - what did 
happen?) 

Plant Cell Model 
 

 
 

 
 
 

 
 

 

Also include in model: 
❏  vacuole  
❏  cell wall  

 

 
 

Salted Road Cellular Model  

Dialysis Tubing Model 
(Predict - what will 

happen?) 

Dialysis Tubing 
Model 

(Results - what did 
happen?) 

Plant Cell Model Salted Road 
Organism Level 

Model 

 
 

 
 
 

 
 

 

Also include in model: 
❏  vacuole  
❏  cell wall  

 



Part 4. Discussion Questions: 
 

1. Did your data support your hypothesis?  Explain. ________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

2. Discuss one pattern you see in your cellular level models AND one pattern you see in your organism level 

models. Evaluate how these patterns are connected and be sure to include specific evidence to support your 

claim. 

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

3. Explain.  Why did you see the model cells behave the way it did after looking at your data?  USE DATA IN 

YOUR ANSWER (NOTE: use major concepts, cell structures, and processes in your explanation). 

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________



____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

4.  Conclude.  After conducting this experiment, which dialysis tube model (A, B, or C) best represents how a 

plant cell may respond to the salted roads?  Using evidence, explain how the experimental design of 45 minute 

trials does not accurately represent plant responses over several winter seasons. 

____________________________________________________________________________

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

___________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

 

 

 

 

 
 



Assessment 
9-12.Sci.4.2 

Science Scale and Systems: Graduation 
By myself and with others, I can develop a model of varying scale and proportion to investigate and draw conclusions about natural 
and manmade systems  

Performance 
Indicator 

Not Yet Progressing Competency Mastery 

Score →  .5                          1                           1.5                             2                     2.5                               3                    3.5                         4 

Explain how 
your plant cell 
model relates to 
your organism 
model. 

I can: 
 

❏  construct a cell and 
organism model (Part 3) 

❏  recognize and identify a 
pattern in my cellular 
level model and 
organism level model 
(Q2) 
 

I can do all of not yet and:  
 

❏  construct  plant cell 
and organism 
models that are 
related  (Part 3) 

❏  draw conclusions  
on how how the 
patterns are 
connected between 
plant cell and 
organism models  
(Q2) 

I can do all of progressing  
and:  

❏  evaluate and 
support with 
evidence  how the 
patterns are 
connected between 
plant cell and 
organism models 
(Q2) 
 

 

I can do all of competency  
and:  

❏  use multiple 
pieces of 
evidence to 
support my 
claim of how the 
patterns at the 
cellular level 
and organism 
level are 
connected (Q2) 

 

9-12.Sci.5.3  

Science Stability and Change of Energy and Matter: Graduation 
By myself and with others, I can apply the laws of conservation of energy and matter in order to analyze and evaluate how natural and 
manmade systems may change or remain stable over varying periods of time. 

Performance 
Indicator 

Not Yet Progressing Competency Mastery 

Score → .5                           1                           1.5                             2                      2.5                            3                      3.5                         4 

Quantify and 
model changes 
in the dialysis 
tubing/plant 
cells over time. 

I can: 
❏  make conclusions about 

the changes I see in the 
dialysis tubing models 
(Q#3) 

❏  evaluate my cellular and 
organism level models at 
different scales of time 
(min. vs. years)(Q#4) 
 

I can do all of not yet and: 
❏  draw conclusions 

using data as 
evidence about 
changes that 
occurred in the 
dialysis tubing 
(Q#3) 

❏  recognize impact of  
salting roads over 
several winter 
seasons (Q#4) 

I can do all of progressing and: 
❏  create an  accurate 

dialysis tubing result 
model to show  what 
happened over the 
45 min. (Part 3) 

❏  evaluate and 
quantify changes 
that occurred in the 
dialysis tubing and 
relate to plant 
cell/organism (Q#4) 

I can do all of competency 
and: 

❏  use my results 
dialysis tubing 
model to 
construct an 
accurate plant 
cell and 
organism level 
models to show 
what would 
happen over 
time (Part 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9-12.Sci.4.2 

Science Scale and Systems: Graduation 
By myself and with others, I can develop a model of varying scale and proportion to investigate and draw conclusions about natural 
and manmade systems  

Performance 
Indicator 

Not Yet Progressing Competency Mastery 

Score →  .5                          1                           1.5                             2                     2.5                               3                    3.5                         4 

 
Explain how a 
model at one 
scale  (size 
and/or speed) 
relates to a 
model at 
another scale. 
 

I can:  
❏  recognize the difference 

and identify patterns 
between models at 
different scales (size  
and/or speed) 
 

❏  determine how models 
at different scales (size 
and/or speed) are 
related  

I can do all of not yet and:  
❏  distinguish the 

difference between 
models and identify 
patterns  at different 
scales (size and/or  
speed) 
 

❏  draw conclusions 
about how they 
(models) are related 

I can do all of progressing  
and:  

❏   evaluate the 
difference between 
models and identify 
patterns at different 
scales (size and 
speed) 
 

❏  draw conclusions 
based upon 
evidence about how 
they are related  

 

I can do all of competency  
and:  

❏  draw  
conclusions 
based upon 
evidence from 
multiple sources 
to explain how 
they are related 

 

Explain how 
your plant cell 
model relates to 
your organism 
model. 

I can: 
 

❏  construct a cell and 
organism model (Part 3) 

❏  recognize and identify a 
pattern in my cellular 
level model and 
organism level model 
(Q2) 
 

I can do all of not yet and:  
 

❏  construct  plant cell 
and organism 
models that are 
related  (Part 3) 

❏  draw conclusions  
on how how the 
patterns are 
connected between 
plant cell and 
organism models  
(Q2) 

I can do all of progressing  
and:  

❏  evaluate and 
support with 
evidence  how the 
patterns are 
connected between 
plant cell and 
organism models 
(Q2) 
 

 

I can do all of competency  
and:  

❏  use multiple 
pieces of 
evidence to 
support my 
claim of how the 
patterns at the 
cellular level 
and organism 
level are 
connected (Q2) 

Evidence in 
Task 

● completion of cell and 
organism model  

●  student’s response to Q2 
identifies a pattern at the 
cell and organism level 
 

● plant cell and 
organism level 
models are 
demonstrated 
pattern ie: the cell is 
losing water the 
plant is flaccid 

● Student response in 
question 2 makes 
connections 
between patterns 
(for example cell 
loses water plant is 
flaccid)  

● student uses 
evidence in Q2 to 
support connections 
that are identified.  
For example the 
dialysis tubing lost 
10 grams of water.   

● student uses 
multiple pieces 
of evidence.  
Examples 
include: 
observations 
and sketches, % 
change, rate 
change, data 
from red onion 
lab/gummy bear 
lab, 
photosynthesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Commented [1]: is this just for teacher use? It seems 
like it may "give away" what the student should be 
producing 

Commented [2]: Absolutely for teachers not students. 



9-12.Sci.5.3  

Science Stability and Change of Energy and Matter: Graduation 
By myself and with others, I can apply the laws of conservation of energy and matter in order to analyze and evaluate how natural and 
manmade systems may change or remain stable over varying periods of time. 

Performance 
Indicator 

Not Yet Progressing Competency Mastery 

Score → .5                           1                           1.5                             2                      2.5                            3                      3.5                         4 

 
Quantify and 
model changes 
in systems over 
very short or 
very long 
periods of time. 
 
 

I can: 
❏  draw conclusions about 

changes in that system 
❏  evaluate a model of a 

system using varying 
scales of time (years vs. 
minutes, etc.) 

 

I can do all of not yet and:   
❏  draw conclusions 

about and quantify 
changes in that 
system 

❏  recognize that 
stability may be 
dependent on time. 

I can do all of progressing  and:  
❏  create a model of a 

system using varying 
scales of time (years 
vs. minutes, etc.) 

❏  evaluate and 
quantify changes in 
that system 

 

I can do all of competency  
and: 

❏  analyze the 
validity of the 
data in order to 
revise the 
model of a 
system 

 

Quantify and 
model changes 
in the dialysis 
tubing/plant 
cells over time. 

I can: 
❏  make conclusions about 

the changes I see in the 
dialysis tubing models 
(Q#3) 

❏  evaluate my cellular and 
organism level models at 
different scales of time 
(min. vs. years)(Q#4) 
 

I can do all of not yet and: 
❏  draw conclusions 

using data as 
evidence about 
changes that 
occurred in the 
dialysis tubing 
(Q#3) 

❏  recognize impact of  
salting roads over 
several winter 
seasons (Q#4) 

I can do all of progressing and: 
❏  create an  accurate 

dialysis tubing result 
model to show  what 
happened over the 
45 min. (Part 3) 

❏  evaluate and 
quantify changes 
that occurred in the 
dialysis tubing and 
relate to plant 
cell/organism (Q#4) 

I can do all of competency 
and: 

❏  use my results 
dialysis tubing 
model to 
construct an 
accurate plant 
cell and 
organism level 
models to show 
what would 
happen over 
time (Part 3) 

Teacher 
Evidence in Task 

● Conclusions in question 
3 include beaker A 
gained mass, beaker B 
loss mass and beaker C 
had no/little change in 
mass 

● In question 4 students 
evaluate 45 min. vs 
several winter seasons of 
being exposed to salt 

● Question 3 response 
includes the use of 
accurate data and 
discussion of major 
concepts in their 
conclusion 

● (Hyper, Hypo and 
Isotonic solution) 

● (Semipermeable 
membrane) 

● (Net movement of 
water) 

● Q4 - Students ID 
how plants are 
impacted after 
salting over several 
winter seasons 
 

 

● Dialysis tubing 
results model is 
accurate and 
includes all 
necessary 
components 

● Net movement 
arrows indicate what 
happened over time 
of experiment 
(showing what 
would happen over 
time 

● Student response to 
question #4 relates 
quantitative data to 
changes in 
plant/organism 

● Plant 
cell/organism 
models are 
accurate and 
include all 
necessary 
components 

 

 
 
 
 

 


