September 3, 1996

Acid and Base Testing 2 - Micro

Task Information
Grade: 8th Grade

Content:
* Block H (The Chemistry of Matter). Section VI, 1 and 2. page 29 - 30

Format: Manipulative
Purpose: The student will use indicators to identify an acid and a base.

Skills:
Primary: Interpreting data, Recording data
Secondary: Observing

Time: 10 - 15 minutes

Materials:
e solution A - water  disposable pipettes
solution B - citric acid (Fruit Fresh) plastic reaction plates
solution C - Lime water, Ca(OH)2 or
Red litmus paper transparency paper
Blue litmus paper cassette case
phenolphthalein waste container
goggles small plastic cup
paper towels permanent fine line black marker
water for cleaning

e o o o o

Preparation:

1. Stock Solution Preparation:

a. Solution A - water

b. Solution B - acid solution - dilute citric acid (ex.: Fruit Fresh™) or vinegar

dissolved in water).

¢. Solution C - base solution - dilute lime water, Ca(OH)2 or baking soda.

2. Materials Preparation:

a. Label disposable pipettes "A", "B", "C", and "Phenolphthalein".

b. Pour individual stock solutions in small plastic cups. To fill pipettes, place a
handful of pipettes into the solutions (tips down), and squeeze bulbs
simultaneously. Capillarity will keep solutions in the pipettes without sealing.
For best results, fill phenolphthalein pipettes just prior to the activity.

Pipettes will fit inside of the cassette case with tips up for easy storage and

handling. Styrofoam can be used as spacers between pipettes

Pipettes - 2" Specialty Transfer Pipettes (1 ml, 43 drops/ml)

For best results, keep litmus paper in closed containers.

g- Use the permanent marker or a copy machine to transfer the template onto the
transparency. Use the smooth side of the transparency to avoid contamination.
Discard after each use.

h. Altemnative: purchase reaction plates (24 wells). Use Flat sides of both lids and
bottoms of reaction plates. Wash between uses.

a0

o

Safety:
Students must wear safety goggles.
Check MSDS (Materials Safety Data Sheet) for further laboratory precautions.
Laboratory safety procedures required.

Extensions/Modifications:
Variations of this task include; Acid and Base Testing 1, and 3, with different degrees of

structure.
Acid and Base Testing 1, 2, and 3 - Micro, with different
materials
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April 30, 1996

Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which of three
solutions is acidic and which is basic.

Materials:
* solution filled disposable pipettes A, B, & C  « safety goggles
* disposable pipette with phenolphthalein ° waste cup
° reaction plate or transparency strip * paper towels
* blue litmus paper ° cassette case
 red litmus paper e water

Background on Indicators:

FPhenolphthalein turns pink in a basic solution. |

Blue litmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution.

Directions:

1. Put your safety goggles on. Do not taste or touch any solution.
Clean up all spills with a paper towel.

2. Before you are 3 unknown solutions A, B, and C. Think carefully about an
experiment you could do to determine which of the three solutions is acidic and
which is basic. You may use any or all of the three indicators given to you.

3. In the space below, describe the procedures you will follow in conducting your

experiment.
( Please Continue on the Next Page )
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April 30, 1996

4. CARRY OUT YOUR EXPERIMENT.
3. Record your color observations in the data table below.

Indicator Solution A | Solution B | Seolution C

Blue Litmus
Red Litmus
Phenolphthalein

6. Wash the reaction plate or transparency with water. Throw any garbage into
the waste cup.

7. Using the data you have collected and the background information, which
solution is acidic?

In the space below, use your observations to explain your answer.

2

8. Using the data you have collected and the background information, which
solution is basic?

In the space below, use your observations to explain your answer.
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April 30, 1996

Acid and Base Testing 2 - Micro - Scoring Rubric
Maximum Score - 11 points

Question 3.
Point Criteria:

Experimental procedures.

2 points total

* Allow I point for a correct testing method with phenolphthalein
e Allow 1 point for correct testing method with litmus

e Acceptable responses include:
- Use phenolphthalein in all three solutions. (1 point)
- Use litmus in all three solutions. (1 point)
- Record and compare which are acid and base.

or

- Use blue litmus to test for acids. (1 point)
- Use red litmus to test for bases. (1 point)

or

- Use litmus paper to test for acids and bases. (2 points)

Question 5.

Litmus and phenolphthalein data table.

3 points total

Indicator Solution A Solution B Solution C
Blue Litmus | 7 57Some 0" | regorpink | Plue or same or
Red Litmus red ozzggg i or no| red o;;fggee OTOl " Blye or purple
Phenolphthalein clear,c;ctzllnn;,eorno clear,cﬁr;;;,eorno pink
Point Criteria:

* Allow 1 point for correct data for solution A based on student plan in question #3.
* Allow 1 point for correct data for solution B based on student plan in question #3.
* Allow I point for correct data for solution C based on student plan in question #3.

Question 7.
Point Criteria: -

Identify acidic solution and explain your answer.

e Allow I point for identifying the acidic solution as B.
- Accept any student's response correctly based on his/her data.

3 points total

* Allow 2 points for an explanation relating student data to background information.
- Solution B turned blue litmus red which indicates an acid.
- Allow 1 point if the student states the background information without
relating it to his/her data.

Question 8.
Point Criteria:

Identify basic solution and explain your answer.

e Allow 1 point for identifying the basic solution as C.
- Accept any student's response correctly based on his/her data.

3 points total

* Allow 2 points for an explanation relating student data to background information.
- Solution C turned red litmus blue and/or phenolphthalein pink which

indicates a base. ,

- Allow 1 point if the student states the background information without

relating it to his/her data.

NYS Alternative Assessment in Science Project
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Student ID Acid and Base Testing 2 - Micro
Male or Female (circle one) Scoring Form

Circle the student's score for each question. Add the points for each question and write the total
score at the bottom of the scoring form.

Question Circle Point Breakdown | Points Earned
3. Experimental procedures
Phenolphthalein Method
0 1
Litmus Method _
1
5. Litmus and
Phenolphthalein Data
Table
Solution A 0 1
Solution B 0 1 e
Solution C 0 1
7. Acidic Solution
Solution Named 0 1
Reason for choice 0 1 2 ———
8. Basic Solution
Solution Named 0 1
Reason for choice 0 1 2 —_

Total Score
Highest Possible Score - 11 peints




Student ID _ IH -8 Acid and Base Testing 2 - Micro —‘tH

Male o(circle one) Scoring Form

Circle the student's score for each question. Add the points for each question and write the total
score at the bottom of the scoring form.

Question Circle Point Breakdown | Points Earned

3. Experimental procedures
Phenolphthalein Method
Litmus Method

2

0
0

5. Litmus and
Phenolphthalein Data
Table

5

Solution A 0 @

Solution B 0 @
1

Solution C @

7. Acidic Solution
Solution Named @ 1 O
Reason for choice @ 1 2 —_—

8. Basic Solution
Solution Named O 1

Reason for choice ~ @ 1 2 .._o._.....__
4

Total Score
Highest Possible Score - 11 points
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Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

April 30, 1995 1

MATERIALS:
disposable pipettes A - C safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND:

| Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.

Red litmus paper turns blue (purple) when dipped in a basic solution.

DIRECTIONS:

1. Put your safety goggles on.
2. 'Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. CARRY OUT YOUR EXPERIMENT.
4. Record your observations in the data table below.

Indicator |Solution A |SolutionB | Selution C
. - ; Cnedd :
Blue Litmus % ?:n QN /:d)\ﬂ&zd )
) § Uy + < ,
Red Litm Saugedt ly ? X .@%m/“‘
us {;‘éc/n«ﬂ 1IGh#€, NAAF AN
[

.1 Jdine Qleity av CIORG
Phenolphthalein ”2‘9 d\ %\Q\a}.(‘ gw;\ c@/

in
CiSsclad

U x
5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage
into the waste cup.

( Please Continue on the Next Page )
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April 30, 1995 2
6. In the space below, describe the procedures you followed in conducting your

CXPEHIH&DI:

; /)mt Uhlee de of cach Solofone
in " e (‘m»@«mg o~ macot Q/ s C
(f&‘/o@m 1, ﬂl,a[c,) o T mebdl
Coch ‘<O\3Lk,5\ Lice U\ Uo S

DL imps Paper Mg T

(ol Uan = "4t 900 Udis

ob phenglohthale in o gach’slot:

7. Using the data you have collected and the background information, which

solution is acidic?
olyen C
:n_gne space below, explain the reason for your answer.

00O £ RS I only one
nhch did pat Morn Y olpdld-
W e base  LOas ol

8. Using the data you have collected and the background information, which

solution is basic?
) Lc = )Aw

In the space below, explam the reaso% your answer.

Reocanse Wy MO ned C/CJL()CJ
N M e es added”
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Student ID

or Female (circle one)

IH -5

Acid and Base Testing 2 - Micro

Scoring Form

Circle the student's score for each question. Add the points for each question and write the total
score at the bottom of the scoring form.

Question

Circle Point Breakdown

Points Earned

3. Experimental procedures

Phenolphthalein Method
Litmus Method

Litmus and
Phenolphthalein Data
Table

Solution A
Solution B
Solution C

Acidic Solution
Solution Named

Reason for choice

Basic Solution
Solution Named

Reason for choice

Total Score

O
Lo

Highest Possible Score - 11 points

H2
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Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

April 30, 1995 1 l

MATERIALS:
disposable pipettes A - C safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND:
| Phenolphthalein turns pink in a basic solution.

| Blue Jitmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution. |

DIRECTIONS:

1. Put your safety goggles on. '
2. Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. CARRY OUT YOUR EXPERIMENT.
4. Record your observations in the data table below.

Indicator Solution A | Solution B Solution C

Blue Litmus |5\ ve 1 \':\\{L .%\\Jt_
. - \ﬁ‘/

Reaimss [T Q o) [ Qucae

Phenolphinatein| U\eos | (\oxyl | O ok

7
5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage
into the waste cup.

( Please Continue on the Next Page )
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April 30, 1995 2
6. In the space below, describe the procedures you followed in conducting your

Ty W Qe olute U0 Yl
2 dskrent s Seloafd 1a ) Toow
<0\ Aen )\ NiRa) RN Solover B 3 0 2
T OV Sclunog E\,ﬁ;%f\w 0 S o
Qup\,\ (e i\ \"-\Arimus - gage( wgl
C\ ‘\«O T\ Q&\Av\\ %\@:.\ 0\

7. Using the data you have collected and the background information, which

solution is acidic? Q

In the space below, explain the reason for your answer.

T\W lve \vensh NMUCGeh 'Q\* T:'\Q

8. Using the data you have collected and the background information, which

solution is basic? D _%

In the space below, explain the reason for your answer.

ST ey Qagel Stoned TAd
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Student ID

r Female (circle one)

Circle the student's score for each question. Add the points for each question and write the total
score at the bottom of the scoring form.

/H - 20

Acid and Base Testing 2 - Micro

Scoring Form

Question

Circle Point Breakdown

Points Earned

3. Experimental procedures

Phenolphthalein Method
Litmus Method

. Litmus and

Phenolphthalein Data
Table

Solution A
Solution B
Solution C

Acidic Solution
Solution Named

Reason for choice

3

Basic Solution
Solution Named

Reason for choice

3

Total Score

1O

Highest Possible Score - 11 points

#3
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I April 30, 1995 1 3

Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

MATERIALS:
disposable pipettes A - C safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND
B_hgnglnhﬂxalgm turns plnk in a basic solution.

| Blue litmus paper turns red (pink) when dipped in an acidic solution.
B_Qd_mm_u_s paper turns blue (purple) when dlpped in a basic solution.

DIRECTIONS

1. Put your safety goggles on.

2. Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. CARRY OUT YOUR EXPERIMENT.
4. Record your observations in the data table below.

Indicator Solution A | Solution B Solution C

. I3 ) « .f-(} 4 < g(,,‘;\\ QI)‘
Blue Litmus —\\(ﬁ@\ %\\,x. Tarz:;‘_)m’c ol \L < -
RedLimus | £ 3 ‘?W-fza. Gk Y
SalX {72 i

Phenolphthalein Cm“ . : o0 @'\i @ kk\}*/

5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage
into the waste cup.

( Please Continue on the Next Page )
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April 30, 1995 2 3
5. Inthe space below, describe the procedures you followed in conducting your

experiment. _ .
ff)ur# 6Dz ~ A vl cart /"f/"(/

Loz 4 ard D, 5/ The g8 7%//\/0
/77\Q D/\i/\d 7710/{5/16 /3‘3 % 74 <
12010. K L 74‘1/! 143 r)//ﬁﬂﬂ W Sec 64«4
an] /Epo/ //7[‘)""7(/1 N 5 ’u,/é'//f [ 77?(/ #//:D/

7. Using the data you have collected and the background information, which

solution is acidic?
Slutranl R

In the space below, explain the reason

= 7‘74;1/WJ/ i LImus, Papers
/\,/i ;/1 17{ ‘?7‘?{\/0 //f /&M

8. Using the data you have collected and the background information, which
solution is basic?
AU

In the space below, explain the reason for your answer.

@, [Fepe /’a% T’\Q Zolu. 717/;/\/3
2 IIUS  pegec e,

NYS Alternative Science Assessment Project Copyright 1993

NSF Grant #MDR-9154506 The University of the State of New York
The State Education Department
Albany, NY 12234



