ACTIVITY EXCHANGE
Multiple Representations for Multiple Intelligences

NCTM Principles for School Mathematics 

· Equity, Curriculum, Teaching, Learning, Assessment, and Technology

NCTM Standards for School Mathematics

· Understand patterns, relationships, and functions.

· Represent and analyze mathematical situations and structures using algebraic symbols.

· Create and use representations to organize, record, and communicate ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Build new mathematical knowledge through problem solving.

· Apply and adapt a variety of appropriate strategies to solve problems.

· Monitor and reflect on the process of mathematical problem solving.

· Recognize and use connections among mathematical ideas.
Overview:

This activity is designed to assess student readiness for advanced algebraic concepts and higher-order thinking processes.  It utilizes a variety of questioning strategies ranging from assessing knowledge of basic facts to more critical thinking required in analyzing, synthesizing, and evaluating.  The major goal is to help develop questioning skills.  Questions focus on Bloom’s Taxonomy and facilitate checking for understanding with a push to challenge all students to think more analytically.

Materials/Software:

1. TI-83plus/84 graphing calculator family

2. TI-NavigatorTM Learning System and TI-InteractiveTM Software

Student Objectives:

1. To answer assigned questions in the Learn Check assessment.
2. To record answer responses electronically as well as use paper and pencil.

3. To communicate mathematically and justify thinking.

Warm-Up Problems-Motivating the Lesson:  

1.
Review Bloom’s Taxonomy.  Ask students to name the six strategies.

2.
Ask students to create their own assessment with six questions dealing with a specific mathematical concept.  The students should write one question for each type of assessment:  
(a) Knowledge, (b) Comprehension, (c) Application,
(d) Analysis, (e) Synthesis, and (f) Evaluation.

Assignment:

Login Learn Check.  Students should record (paper-pencil) responses when directed.
Students should also note the teachers will use Screen Capture to help assess and check for student understanding.

Answers to selected questions in the Learning Check™:
(Application problem 19)

Both the square root and cube root of 1 are integers.  The next such number is 64.  What is the next number whose square root and cube root are both integers?  




Ans. 729
(Application problem 20)

[image: image1]Draw the graph of the function
y=-x²+4, -3≤x<2. 
Place in Y1 in the Y= editor. 






Ans.
(Application problem 21)

Use the attached TI-Interactive file to access and send the data in the table below for the STATES problem.


[image: image7.png]10. Compare the left-hand resuls. Redefine plot 1 to use WLEFT,
rediefine plot 2 o use MLEFT, and then press ACE) to examine minX,
Q1. Med, Q3, and maxX for each plot. Who were the better left-
hand quessers, men or women?

1. Compare the right-hand resuits. Define plot 1 1o use WRGHT, define
plot 2 to use MRGHT, and then press (TBCE) to examine minX, Q1,
Med, Q3, and maxX for each plot. Who were the beter right-hand
quessers?

In the original experiment boys did not guess as well with right
hands, while girls quessed equally wellwith either hand. This is not
what our box plots show for aduls. Do you think that this s because
adlults have learned to adapt or because our sample was not large
enough?




(Application problem 22)

What are the dimensions of a rectangle in terms of x if the area of the rectangle is 2x²+7x+5?



Ans. (2x+5)(x+1)

(Application problem 23)

The perimeter of a rectangular photograph is 32 in. and the area in 63 in².  The photograph is positioned on a magazine page so that the only remaining space on the page is a 1.5 in. strip all around the photograph.  (Assume length is the greater dimension.)  What are the dimensions of the magazine page?






Ans. 10 in. x 12 in.

(Synthesis problems 30-32)

A coach wants to show that the members of the swim team practice from 45 to 80 minutes per day.  What type of display could the coach use?  Give two possible answers.

(Analysis problems 25-26)
Students will refer to the “Compare Test Result” handout below.  This activity can be found in the TI-84Plus/TI-84 Plus Silver Guidebook.  The students will answer the questions in the activity in Learning Check™.  Use the Screen Capture to help check for student understanding provide feedback, and evaluate students’ Box Plots.

[image: image2.png]Comparing Test Results Using Box Plots

Problem
An experiment found a significant difference between boys and gils
pertaining to their abilty to dentify objects held in their left hands, which
are controlled by the right side of their brains, versus their ight hands,
which are controlled by the leftside of their brains. The Ti Graphics team
conducted a similar test for aduft men and women,

The test involved 30 small abjects, which participants were not allowed to
see. First, they heid 15 of the objects one by one i their left hands and
quessed what they were. Then they held the other 15 objects one by one
in their right hands and guessed what they were. Use box plots to
compare visually the correct-quess data from this table.

Each row in the table represents the results observed for one subect.
Note that 10 women and 12 men were tested.
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Procedure
1. Press(ETAT) 5 to select 5:SetUpEdiitor. Enter list narmes WLEFT, WRGHT,

MLEFT, and MRGHT, separated by commas. Press (. The stat list

editor now contains only these four lists.
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[image: image3.png]Press [ETAT) 1 to select 1

Enter into WLEFT the number of correct uesses each woman made
using her left hand (Women Left). Press 5] to move to WRGHT and
enter the number of correct quesses each woman made using her
tight hand (Women Right).

Likewise, enter each man’ correct guesses in MLEFT (Men Left) and
MRGHT (Men Right.

Press () PLOT. Select 1:Plot1. Turn on plot 1 define itasa
modified box plot = that uses WLEFT. Move the cursor to the top line
and select Plot2. Tum on plot 2; define it as a modified box plot that
Uses WRGHT.

Turn offall functions

Press (IO Set Xscl=1 and Yscl=0. Press (T60H] 9 to select
9:Z00mStat. This adjusts the viewing window and displays the box
plots for the women’s results.

Press

[T T |4 Wemerisetehand dsta
o L TF |« Wommsrigntandasta

Use (@ and 5] to examine minX, Q1, Med, Q3, and maxX for each
plot. Notice the autlier to the women's right hand data. What is the
median for the left hand? For the right hand? With which hand were
the women more accurate guessers, according to the box plots?

Examine the men' results. Redefine plot 1 to use MLEFT, redefine
plot 2 to use MRGHT. Pess [EATEL

.‘mm_@ M fthand cata

— | 4— Wi right hand data

Press [ and (3] to examine minX, Q1, Med, @3, and maxX for each
plot. What difference do you see befween the plots?




(Synthesis problems 34, 35, and Evaluation problem 38)
Students will refer to the “Graphing Piecewise Functions” handout below.  This activity can be found in the TI-84Plus/TI-84 Plus Silver Guidebook.  The students will answer the questions in the activity in Learning Check™.  Use the Screen Capture to help check for student understanding provide
[image: image4.png]Graphing Piecewise Functions

Problem

The fine for speeding on a road with a speed limit of 45 kilometers per
hour (kph) is 50 plus 5 for each kph from 46 to 55 kphy plus 10 for each
kph from 56 to 65 kph; plus 20 for each kph from 66 kph and above.
Graph the piecewise function that describes the cost of the ticket

The fine (¥) as a function of kilometers per hour () is

0 0<x<i5
5045 (<~ 45) 45<x555

Y=5045%10410 (X - 55 55<X<65
50454104 10410420 (X-65)  65<X

Procedure

1. Press EE). Select Func and the default settings.

2 Turn off all functions and stat plots. Enter the Y= function
to describe the fine. Use the TEST menu operations to define the
plecewise function. set the graph style for Y1t (dot)

3

4. Press E@ou] to return to the home screen. Store 1to AX, and then
store 5 to AY. AX and AY are on the VARS Window XY secondary
menu. AX and AY specify the horizontal and vertical distance
between the centers of adjacent pixels. Integer values for AX and A
produce nice values for tracing.

5. press
exceed 2507

0 plot the function. At what speed does the ticket

P
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