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lnvealiiCJeliian: UnderaliandinCJ pll 
I Part, 1

Malierial1 Jtcid ar laae? 
For groups of two to four 
Student journals and writing Tell students that they are going to test various liquid samples to 

tools 
 determine their pH levels. 

Part 1 l;,iT 1\;RU'YI
• Four 3 - 5 oz clear plastic Share with students that all chemicals can be divided into three 


cups or 50 ml test tubes 
 categories: acid, base or neutral. Ask students if they've ever tasted 
• Distilled water lemonade -- this is an example of an acid. Acids have a sour taste. The 

(approximately 13.5 opposite of an acid is a base. Some common bases are baking soda, 
tablespoons) bleach and antacids such as Tums (for acid indigestion or Hheartburn"). 

Water is an example of a neutral chemical because it is neither an acid • Lemon juice (approximately 

nor a base. 
3.5 tablespoons) 

•Baking soda solution (1 
The pH scale is used to identify acidic, alkaline (or basic) and neutral 

teaspoon of baking soda I chemicals. The pH scale ranges from 0 to 14. A pH level between 0- 6
3.5 tablespoons of water) indicates a higher concentration of hydrogen. Solutions with pH levels 

•Vinegar from O - 6 are considered acidic. The higher the pH level, the lower the 
• pH wide range test tablets concentration of hydrogen. Solutions with pH levels from 8 - 14 are 
• pH color chart considered basic, or alkaline. A pH of 7 is considered neutral. 

pH Color Chart Part2 
• Three small plastic-coated 


plates or Petri dishes 

• 24 corn seeds, radish seeds 


or lima beans 

go ] 	 !l !l•Vinegar solution (1 cup J .. 

~ ~ ~ ~ ~ ~ ~ as as~ ~ .t ~ 	 ~ s s s 	 " j " " jvinegar/ 1 cup water) ~ ~ 	
~ 

~ ~ 	 c3•Baking soda solution (1 cup c3 	 ~.5 
of baking soda/ 1 cup of 
water) Soutm: National AetoMutics & S~Administration 

• 1-literwater sample 

(rainwater, tap water or 

water from a local pond or 
 Dl&;'l\VE 
lake) Pour each of the four liquids into a different test tube. Ask students to 

examine the liquids and document the following observations in their 
fit the plates) 

• Paper towel sheets (cut to 
journals: 
• 	Use the "wafting method" (move your hand back and forth over the• 1-gallon clear plastic 

top of the test tube) to determine how each liquid sample smells. storage bags 
• Describe the smell, color, viscosity (how easily it flows) and other•Ruler (cm) 

physical properties of the liquid samples. •Permanent marker 

P'l\;UtCT 
Have students predict the pH of each liquid sample and record 
predictions in their journals. 
• Predict the pH level of each sample. Is it an acid, a base (alkaline) or a 

neutral solution? 

'P'l\OC;"DU'I\; 
1. Have students test the samples by dropping one pH tablet into each of 

the cups. 
2. Have students compare the test tube with the pH color chart and 

record their observations in the chart in their journals. 
Ask students: 

• Was your prediction accurate? 
J • Is the liquid sample an acid, base or neutral? 

'--~~~~~~~~~~~ 
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pH Pl'ediction ,...,, 

(writlt the numbed 
pH Results Add, Base orNeutral? 

Distilled water ~ 
I 

~~ 
Lemon juice ( "\ 
Vinegar \ I 

Baking soda & water ~ 

Parli 2 

pM and Plant,1 


Tell students that they will now observe how pH 
levels affect seed germination. 

'P'l\'E'IJICT 
Ask students to predict what effed each 
solution will have on the seeds and document 
their predictions in their journals. 
• What effect will the vinegar-water solution 

have on the seed? The baking soda-water 
solution? The plain tap water? 

• Why do you think that is? 

'P'l\OC;"OU'l\'E 
Inform students that they will place seeds in 
each solution and measure their growth rate. 
1. 	 Have students label the plastic storage bags 

vinegar/Water solution. baking soda/Water 
solution, and plain tap water using the 
permanent marker. 

2. 	 Next, students should place a paper towel 
onto each of the three plates. 

3. 	 Have students count out eight corn seeds 
and place them on the paper towel in each 
of the plates. 

4. 	 Next, have students pour plain water onto 
one plate of seeds until the paper towel is 
saturated. 

5. 	 Students should place the plate into the 
matching plastic storage bag and seal the 
bag almost completely, leaving room for air 
to circulate. 

6. 	 Have students repeat the process, pouring 
the vinegar/water solution onto one plate of 
seeds, and the baking soda/Water solution 
onto the remaining plate of seeds. 
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7. 	 Students should place each plate into the 
matching plastic storage bag and seal each 
bag almost completely, leaving room for air 
to circulate. 

8. 	 Have students place the seed plates near. 
but not directly under. a light source. 

9. 	 Students should check the seeds daily to see 
if any of them are germinating (sprouting or 
growing). 

1O. Check the seeds every week and measure 
the growth of any sprouts using a 
centimeter ruler. 

11. Save the remaining solutions and keep the 
paper towels moist by refilling the solutions 
as needed - don•t let the seeds dry out. 

seed set-up 

a111nv; 
Students should record their observations in the 

Seed Germination chart in their journals. 

Ask students: 

• Was your prediction correct? 
•Did the seeds grow in each solution? Why or 

whynot7 
• What was the best possible pH for seed 

growth? 
• 	How do the seeds look? Draw your 

observations in your journals. 
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