
 

LAS 

 Embedded Assessment Action Report 

For  

Program Review 

 

 

 

Degree Program(s): BS, Mathematics 

                                     

Course # / Title:  MATH 212/ Elementary Functions 

 

Faculty name:  Hamid Behmard 

 

Date:  6/20/2011 

 

A) State the program learning outcome or general education goal this assessment 

is linked to:  

 

Mathematical Knowledge 

Problem Solving Skills 
 

B)  Check the embedded assessment tool(s) used : 

X Exam question 

 

  

  

  

  

  / project 

 ________________________________ 

  

Attach a copy of the actual question / assignment as it is presented to the student 

or a description of the embedded process. 

 

 

Please submit a copy of this action report to your division chair and to the LAS 

dean’s office. 

 

 

 



Page Total: __________ 

7. 
5

3
)sin(  and 0)cos( . 

3

1
)tan(  and 0)cos( .  

(2 points) 

 

a. Sketch in position with a reference 

triangle; completely label the triangle.   

 

b. Sketch  in position with a reference 

triangle; completely label the triangle.  

c.  

 

 

 

(3 points each) Without using a calculator, find the exact values of each of the following. 

Show your work for credit. Calculator answers = 0 points.  

 

d. )cos(   

 

 

 

 

 

 

e. )sin(  

 

 

 

 

 

 

8. (6 points) Find the three cube roots of 27i. Show your work for credit. Plot your answers. 
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is linked to:  

 

Mathematical Knowledge 

Problem Solving Skills 
 

B)  Check the embedded assessment tool(s) used : 
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  / project 

 ________________________________ 

  

Attach a copy of the actual question / assignment as it is presented to the student 
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(3 points each) Without using a calculator, find the exact values of each of the following. 

Show your work for credit. Calculator answers = 0 points.  
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 Embedded Assessment Action Report 

For  

Program Review 

 

 

 

Degree Program(s): BS, Mathematics 

                                     

Course # / Title:  MATH 253/ Sequence & Series 

 

Faculty name:  Hamid Behmard 

 

Date:  6/20/2011 

 

A) State the program learning outcome or general education goal this assessment 

is linked to:  

 

Mathematical Knowledge 

Problem Solving Skills 
 

B)  Check the embedded assessment tool(s) used : 

X Exam question 

 

  

  

  

 Service Learning 

  

 ________________________________ 

  

Attach a copy of the actual question / assignment as it is presented to the student 

or a description of the embedded process. 

 

 

Please submit a copy of this action report to your division chair and to the LAS 

dean’s office. 

 

 

 



4

7. Find the interval of convergence of the given power series. Include a check for conver-(10 pts.)
gence at the endpoints of the interval.
∞∑

n=1

(−1)n+1(x− 5)n

n5n

8. Using definition, find the Maclaurin series f(x) = e−2x. Show all your work.(10 pts.)
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For  

Program Review 

 

 

 

Degree Program(s): BS, Mathematics 

                                     

Course # / Title:  MATH 254/ Multivariate Calculus 

 

Faculty name:  Hamid Behmard 

 

Date:  6/20/2011 

 

A) State the program learning outcome or general education goal this assessment 

is linked to:  

 

Mathematical Knowledge 

Problem Solving Skills 
 

B)  Check the embedded assessment tool(s) used : 

X Exam question 

 

  

  

  

  

  / project 

 ________________________________ 

  

Attach a copy of the actual question / assignment as it is presented to the student 

or a description of the embedded process. 

 

 

Please submit a copy of this action report to your division chair and to the LAS 

dean’s office. 
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MTH254 Final June 6, 2011
Print your name: Behmard

Show your work for each problem in order to receive credit. Allocate your time wisely.

1. (a) Find the parametric equations for the line of intersection of the planes(10 pts.)
3x + 2y − z = 7, x− 4y + 2z = 0

(b) Find the angle between the planes.(5 pts.)

(c) At what point (x0, y0, z0) does this line intersect with the xy-plane?(5 pts.)

2. Differentiate xz + yz + xy = 0 implicitly to find the first partial derivatives of(10 pts.)
z using any method.



 
LAS 

Embedded Assessment Action Report Explanation 
Michael Ward, Mathematics 

Internally, the Mathematics Department uses a set of eight Extended Learning Outcomes instead of the edited 
set of three outcomes created for consistency in the Catalog.  Our embedded assessment references our 
Extended Outcomes. 

LEARNING OUTCOMES 

1. Develop problem solving, modeling and technological skills. 
2. Demonstrate ability to make rigorous mathematical arguments, work with axiomatic systems, and precisely articulate (both 

in writing and orally) complicated and technical arguments 
(both mathematical and logical). 

3. Understand the distinction between applied and theoretical mathematics, the connection between the two fields, and the 
breadth of each field. 

EXTENDED LEARNING OUTCOMES FOR MAJORS AND MINORS  

Students will demonstrate:  

1. Mathematical Knowledge—demonstrate mastery of a body of mathematics 
2. Problem Solving Skills – the ability to analyze complicated problems in a variety of subject areas, and to synthesize 

solutions to such problems.  
3. Modeling Skills – the ability to translate various real-world scenarios into mathematical models.  
4. Technological Skills – the ability to properly determine and effectively use computing tools and other technologies to solve 

problems and support conjectures.  
5. Skilled use of Methods of Proof – the ability to make rigorous mathematical arguments including how to both prove and 

disprove conjectures. Including working with axiomatic systems – the ability to determine if given examples satisfy the 
given axioms and the ability to demonstrate logical consequences of those axioms.  

6. Communication Skills – the ability to precisely articulate (both in writing and orally) complicated and technical arguments. 
These can be both mathematical and logical.  

7. Subject Awareness – an awareness of the distinction between applied and theoretical mathematics, an appreciation of the 
connection between the two fields, and a reasonable perception of the breadth of each field.  

8. Career Awareness – an awareness of the career and educational opportunities for mathematics majors; this many include 
internship and undergraduate research experiences.  

 



 
 

LAS 
 Embedded Assessment Action Report 

For  
Program Review 

 
 
 
Degree Program(s): BA/BS Mathematics (& some sciences) 

 
Course # / Title:  MTH 345 Ring Theory 
 
Faculty name:  Michael Ward 
 
Date:  10 June 2011 
 
A)  State the program (extended) learning outcome or general education goal this assessment is linked to:  
 
(MK) Mathematical Knowledge – demonstrate mastery of a body of mathematics  
 
(MP) Skilled use of Methods of Proof – the ability to make rigorous mathematical arguments including how 
to both prove and disprove conjectures. Including working with axiomatic systems – the ability to determine 
if given examples satisfy the given axioms and the ability to demonstrate logical consequences of those 
axioms.  
 
(CS) Communication Skills – the ability to precisely articulate (both in writing and orally) complicated and 
technical arguments. These can be both mathematical and logical. 
 
 
B)  Check the embedded assessment tool(s) used : 

 Exam question 
 Essay  

 X Oral presentation     MP, CS 
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
 X Other “Capstone” homework exercise MK, MP, CS 
 Attach a copy of the actual question / assignment as it is presented to the student or a description of the 
embedded process.   

 



 

 
RESULTS:  6/8 students fully met the outcomes MP and CS by scoring 87% or higher; 2/8 partially 
met the outcomes by scoring 78%. 
 



 

 
 

 
 
RESULTS:  Problem 5  6/7 partially met the outcomes by scoring 3; 1/8 did not do the assignment
  
Problem 3  #7 5/7 fully met outcomes MK, MP, CS by scoring 4 or 5; 1/7 partially met the outcomes 
by scoring 3; 1/7 did not do the assignment.  #17 2/7 fully met the outcomes; 1/7 partially met; 3/7 did 
not; 1/7 did not do the assignment.  #19 & 21 (or 20 & 21).  2/7 fully met; 2/7 partially met; 2/7 not 
met; 1/7 did not do the assignment. 



LAS 
Embedded Assessment Action Report 

For  
Program Review 

 
 
Degree Program(s): BA/BS Mathematics 

 
Course # / Title:  MTH 252 Calculus I 
 
Faculty name:  Michael Ward 
 
Date:  10 June 2011 
 
A)  State the program (extended) learning outcome or general education goal this assessment is linked to:  
 
(MK) Mathematical Knowledge – demonstrate mastery of a body of mathematics  
 
(TS) Technological Skills – the ability to properly determine and effectively use computing tools and other 
technologies to solve problems and support conjectures. 
 
(CS) Communication Skills – the ability to precisely articulate (both in writing and orally) complicated and 
technical arguments. These can be both mathematical and logical. 
 
 
B)  Check the embedded assessment tool(s) used : 

X Exam questions    MK, TS 
X Essay     MK, CS 

  Oral presentation 
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
  Other _______________________________________________________ 

Attach a copy of the actual question / assignment as it is presented to the student or a description of the 
embedded process.   

 
 



 
 

 
 
 
RESULTS:  6/11 fully met outcomes MK, TS by scoring at least 80%; 1/11 partially met the outcomes by 
scoring 70-79%; 4/11 did not meet the outcome. 



 
FINAL EXAM RESULTS:  Every problem (with the exception of a couple of small bonus problems) on the 
final exam measured outcome MK.  4/11 fully met outcome MK by scoring at lest 80%; 2/11 partially met the 
outcome by scoring 70-79%; 3/11 did not meet the outcomes; 2/11 did not take the final. 
 



















 



 

 



 
 

 
 
 

RESULTS:  3/11 fully met outcomes MK, CS by scoring 8-10; 3/11 partially met the outcomes by scoring 6-
7; 3/11 did not meet the outcomes; 2/11 did not write the essay. 
 
 
 



 
LAS 

 Embedded Assessment Action Report 
For  

Program Review 
 
 
 
Degree Program(s): BA/BS Mathematics (& some sciences) 

 
Course # / Title:  MTH 358 Mathematical Modeling 
 
Faculty name:  Klay Kruczek 
 
Date:  4 July 2011 
 
A)  State the program (extended) learning outcome or general education goal this assessment is linked to:  
 
(MK) Mathematical Knowledge – demonstrate mastery of a body of mathematics  

(PS) Problem Solving Skills – the ability to analyze complicated problems in a variety of subject areas, and to 
synthesize solutions to such problems.  

(MS) Modeling Skills – the ability to translate various real-world scenarios into mathematical models.  

(TS)Technological Skills – the ability to properly determine and effectively use computing tools and other 
technologies to solve problems and support conjectures.  

 
 
B)  Check the embedded assessment tool(s) used : 

X Exam question     MK, PS, MS, TS 
 Essay  

  Oral presentation      
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
  Other  
 Attach a copy of the actual question / assignment as it is presented to the student or a description of the 
embedded process.   

 
 

 
 
Take Home Exam 2 



1. Fruit Loops is giving away one of 5 Pirates of the Caribbean toys in each box. I would like to collect 2 
Jack Sparrow action figures and one of each of the other four toys. If each toy is equally likely to be in 
each box, design a simulation to approximate the expected number of boxes of Fruit Loops I need to 
buy to gather all 6 toys I want (2 Jack Sparrow, 1 Black Pearl, 1 Elizabeth Swan, 1 Will Turner, and 1 
Barbossa). (This means you'll need to use Excel to approximate the expected number of boxes of Fruit 
Loops I need to buy to gather all 6 toys.) 

 
RESULTS:  15/18 students fully met the outcomes by scoring 80% or higher; 1/18 partially met the 
outcomes by scoring 70 – 79% 

 
2. Suppose you have a tank that contains 30 gallons of a solution composed of 95% water and 5% Kool-

Aid mix. This solution is too weak for you. A second solution containing 75% water and 25% Kool-
Aid is added to the tank at the rate of 5 gallons per hour, while at the same time, the entire solution is 
being drained from the tank (by people drinking it) at the rate of 8 gallons per hour. Assuming the tank 
is continuously stirred, we want to know the amount of Kool-Aid in the tank over time. 

 
a. If K(t) is the amount of Kool-Aid at time t, find a differential equation that models this situation. 
b. Use Excel and Euler's method (with h = 0:25) to approximate K(t) over the appropriate time 

interval. 
c. Approximate the percentage of Kool-Aid in the tank right before the tank is empty. 

 
RESULTS:  13/18 students fully met the outcomes by scoring 80% or higher; 3/18 partially met the 
outcomes by scoring 70 – 79% 

 
Final Exam 

3. Use the Simplex Method to solve the following Linear Programming problem. 
Maximize z = 3x1 + x2 + 4x3    
Subject to  2x1 + x2 + x3 ≤ 2 

x1 + 2x2 + 3x3 ≤ 5 
2x1 + 2x2 + x3 ≤ 6 
x1,  x2, x3 ≥ 0 

 
RESULTS:  10/18 students fully met the outcomes by scoring 80% or higher; 4/18 partially met the 
outcomes by scoring 70 – 79% 

 
4. Consider the set of data below (with standard deviation σ = 10:5) generated from a random variable X: 

a. Determine the mean of the data. 
b. Generate a relative frequency histogram, using the six bins 

[0; 8); [8; 16); [16; 24); [24; 32); [32; 40); [40; 48) 
c. Determine the distribution of the data (normal, exponential, or uniform). 
d. Find a guess for the probability density function. 

10.22   6.39   5.10   3.63   15.33  20.50  10.00     
3.14   13.52   11.89   3.76   2.62  0.63  18.22     
5.77   38.61   5.43   4.03   2.65  43.39  2.35 
11.25   13.08   4.99   12.55     

 
RESULTS:  13/18 students fully met the outcomes by scoring 80% or higher; 2/18 partially met the 
outcomes by scoring 70 – 79%. 



 LAS 
 Embedded Assessment Action Report 

For  
Program Review 

 
 
 
Degree Program(s): BA/BS Education  

 
Course # / Title:  MTH 495 Calculus for Middle School Teachers 
 
Faculty name:  Klay Kruczek 
 
Date:  4 July 2011 
 
A)  State the program (extended) learning outcome or general education goal this assessment is linked to:  

1. Problem Solving - the ability to understand complicated situations, which are applications of K-8 
mathematical topics and to apply learned skills and techniques to resolve them.  

2. Ability to Model Problems - the ability to translate various real-world scenarios into mathematical 
models that can be explored by hands-on models, paper-and-pencil methods and technological 
applications where appropriate.  

3. Communication Skills - Ability to precisely articulate (both in writing and orally) K - 8 mathematical 
topics in a way that is clear and understandable to elementary and middle school students.  

B)  Check the embedded assessment tool(s) used : 
X Exam question 
 Essay  

  Oral presentation      
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
  Other   
 Attach a copy of the actual question / assignment as it is presented to the student or a description of the 
embedded process.   

 
 

 
 
 
 
 

 



Selected questions from the final exam for MTH 495. 
 

1. Graphing (5 points each) 
a. This is )(' xf , given that 2)0( =f , sketch a clear graph of )(xf . Mark where )(xf  is increasing, 

decreasing, concave up and concave down. 
9
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b. This is )(' xf , sketch a clear graph of )('' xf .  
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RESULTS:  9/13 fully met outcomes by scoring at least 80%; 2/13 partially met the outcomes by scoring 70-
79% 
 



2. Suppose you wish to construct a rectangular box made of metal. The base is square, there is no top, and 
the volume of the container must be 72 cubic meters. Suppose the material for the sides costs $3 per 
square meter, and the material for base costs $2 per square meter. Let x be the length of a side of the 
square base (in meters).  

a. What is the domain and range of the cost function? 
b. Use calculus to find the least cost container, show your work for setting up your function, 

check your cost is the least cost using the second derivative (explain) and give a sketch with 
labeled dimensions and cost of the least cost box. 

 
RESULTS:  6/13 fully met outcomes by scoring at least 80%; 3/13 partially met the outcomes by scoring 70-
79% 
 

(5 points each) A bug, located at (0, 1) starts scurrying away from the origin of a large set of axes painted 
on a patio. The function 53)( 3 ++= tttv  inches/minute, describes the velocity of a bug at t minutes. 
Include units throughout your answers. 
a. Find the distance from the origin the bug traveled from 2=t  to 6=t  minutes. 
b. What is the acceleration of the bug at 2=t  minutes?  
c. What is the distance traveled function (from the origin) for the bug?  
d. Describe the bug’s behavior; is the bug walking back and forth or always moving away from the 

origin? Is the bug speeding up, slowing down or …? 
 
RESULTS:  8/13 fully met outcomes by scoring at least 80% 
 



LAS Embedded Assessment Action Report For Program Review 
 
Degree Program(s): Mathematics Support for EC/ELEM, ELEM/MS Education majors 

                                             (BA, BS, BFA, MA, MS, LACC, etc.) 

Course # / Title:  Math 213 / Mathematics for Elementary Teachers III 
 
Faculty name:  Mathematics: Burton & Wiebe  
 
Date:  June 4, 2011 
 
A)  State the program learning outcome or general education goal this assessment is linked to:  
 
Students will demonstrate:  
(PS) Problem Solving Writing Skills - the ability to create and understand complicated situations, 
which are applications of K-8 mathematical topics and to apply learned skills and techniques to 
resolve them.  
 
B)  Check the embedded assessment tool(s) used : 

X Exam questions    MK, TS, CS 
Essay      

  Oral presentation 
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
  Other _______________________________________________________ 

Attach a copy of the actual question / assignment as it is presented to the student or a 
description of the embedded process.   
 
Please submit a copy of this action report to the LAS dean’s office. 

 



Mary sees a girl at a distance and estimates the height of the girl to be 3 feet. She holds a ruler up 
and measures length AB to be 4 inches and length EA to be 12 inches. How far away is the girl?  
 

 
 
 

 Total # PS Score 
(S) 

 # PS Score (S)  # PS Score 
(S) 

3 sections         
LB 9* 4 Fully 

met 
80%S ≥   0 Partial 70% 79%S≤ ≤   5 Not 

met 
70%S <  

TW combined; two sections 
RW2 36** 26 Fully 

met 
80%S ≥   0 Partial 70% 79%S≤ ≤   10 Not 

met 
70%S <  

 
*2 of 11 students were excused from the final exam with an overall course grade of over 95% 
prefinal 
 
**7 of 46 students were excused from the final exam with an overall course grade of over 95% 
prefinal 
 1 had an alternate, early exam 
 1 was given an incomplete  
 



LAS 
Embedded Assessment Action Report 

For 
Program Review 

 
 
Degree Program(s): BA/BS Mathematics 

 
Course # / Title:  MTH 251 Calculus I 
 
Faculty name:  Laurie Burton 
 
Date:  June 4, 2011 
 
A)  State the program (extended) learning outcome or general education goal this assessment 
is linked to:  
 
(MK) Mathematical Knowledge – demonstrate mastery of a body of mathematics  
 
(TS) Technological Skills – the ability to properly determine and effectively use computing tools 
and other technologies to solve problems and support conjectures. 
 
(CS) Communication Skills – the ability to precisely articulate (both in writing and orally) 
complicated and technical arguments. These can be both mathematical and logical. 
 
 
B)  Check the embedded assessment tool(s) used : 

X Exam questions    MK, TS, CS 
Essay      

  Oral presentation 
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
  Other _______________________________________________________ 

Attach a copy of the actual question / assignment as it is presented to the student or a 
description of the embedded process.   

 
 



1. Draw a possible graph of a function, g(x), given the following information.  
• ( ) is continuous 0 7g x x≤ ≤  • g(x) has a critical point at 2x =  
• '( ) 0 when 0 1and when 4 7g x x x< < < < <  • '( ) 0 when 1  4g x x> < <  

• '( ) 1 when 5 7g x x= − < <  • g(x) is not differentiable at 
1x =  

• ''( ) 0 when 0 2 and when 3 5g x x x< < < < <  • ''( ) 0 when 2 3g x x> < <  
 
Total # MK/CS Score (S)  # MK/CS Score (S)  # MK/CS Score (S) 

19 9 Fully met 80%S ≥  7 Partial 70% 79%S≤ ≤  3 Not met 70%S <  

2. Consider 
3

( )  when - 2 4xh x e x−= ≤ ≤  
a. Determine '( )h x  
b. Use calculus to determine any critical numbers. 
c. Use calculus to determine wh  ere ( )h x is increasing or decreasing.  
d. Use calculus to explain if ( )h x  has any local or absolute maximums or minimums.  
e. Determine ''( )h x  
f. Use calculus to determine where ( )h x is concave up or concave down. 
g. Use calculus to explain where ( )h x has any inflection points.  
h. Does ( )h x  have any vertical or horizontal asymptotes? If so, what are they? 
i. Sketch an extremely accurate snapshot of ( )h x  from -2 4x≤ ≤  

 
Total # MK/TS Score (S)  # MK/TS Score (S)  # MK/TS Score (S) 

19 5 Fully met 80%S ≥  3 Partial 70% 79%S≤ ≤  11 Not met 70%S <  
 

3. Work one of the following problems, your choice. Draw a single line through the problem 
you are NOT doing.  

Option 1: Open top box Option 2: Inscribed rectangle 
A box with an open top is to be constructed 
from a square piece of cardboard, with edge 
length 3 feet, by cutting out a square from each 
of the four corners and bending up the sides. 
Find the largest volume for such a box. 

Find the area of the largest rectangle that can 
be inscribed in the circle of radius 2 that is 
centered at the origin (the circle equation is 

2 2 4x y+ = ). 

a. What quantity is to be optimized? (give answer as a brief descriptive sentence / don’t 
give an equation here ) 

b. Make a sketch and label it by assigning variables to the quantities which change. Don’t 
give an equation here 

c. Derive a formula for the function to be optimized. Eliminate all but one variable. 
d. Give a plausible domain for the function to be optimized. 
e. Use calculus to do the analysis to solve the problem. Show your work in such a way as to 

make the method, the logic, and the answer perfectly clear. 
 
Total # MK/CS Score (S)  # MK/CS Score (S)  # MK/CS Score (S) 

19 6 Fully met 80%S ≥  2 Partial 70% 79%S≤ ≤  11 Not met 70%S <  
 



LAS  Embedded Assessment Action Report For Program Review 
 
Degree Program(s): Mathematics Support for EC/ELEM, ELEM/MS Education majors 

                                             (BA, BS, BFA, MA, MS, LACC, etc.) 

Course # / Title:  Math 394 / Geometery for Elementary Teachers 
 
Faculty name:  Mathematics: Burton 
 
Date:  June 4, 2011 
 
A)  State the program learning outcome or general education goal this assessment is linked to:  
 
Student in this class will demonstrate facility of working with and communicating clearly about: 
polygons, circles, polyhedra and their properties 
 measurement 
 perimeter, circumference, area, angles, surface area and volume 
 the Pythagorean Theorem 
 triangle congruence & similarity  
 basic geometric constructions 

 
B)  Check the embedded assessment tool(s) used : 

 Exam questions    Essay      
  Oral presentation 
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
  Other _Classroom activities 

Attach a copy of the actual question / assignment as it is presented to the student or a 
description of the embedded process.   
 
Please submit a copy of this action report to the LAS dean’s office. 

 



Making Scaled Down Boxes 
1. Precisely measure the edges of your original box (in cm) and record the length, width and 

height of your box on the Box Measurements table. 
2. Fill out the length, width, height, volume and surface area measurements on the Box 

Measurements table. 
3. Use carefully measured butcher paper to construct nets for the three scaled down boxes per 

the measurements on the Box Measurements table. Use protractors and rulers to make sure 
you get your edges straight.  

4. Cut out, fold and tape one set of scaled down boxes per group. Label the boxes before you 
fold and tape them. 

 
Outcomes 
 measurement 
 basic geometric constructions 

 
Total #  Score (S)  #  Score (S)  #  Score (S) 

16 15 Fully met 80%S ≥  0 Partial 70% 79%S≤ ≤  1 Not met 70%S <  
 Did not do task 
 
 
Cylinders and Prisms 
I. Make the Models 
 
1. TALL CYLINDER 

a. Curl a sheet of paper and tape it into the face of a cylinder (don't overlap the edges). Curl 
the 11" edge. 

               

11" edge

 
b. Carefully measure and sketch two circles with circumference 11 inches each. Cut the 

circles (top and bottom base of the cylinder) out. Show your computational work. 
  
2. SHORT CYLINDER 

a. Precisely fold and then cut a sheet of paper in half; the fold should be perpendicular to 
11” side. Tape the two pieces together into a 5.5” × 17” rectangle and tape the rectangle 
into the face of a cylinder (don't overlap the edges).  

b. Carefully measure and sketch the two bases of this cylinder. The circumference of the 
circular bases should be 17 inches. Cut the circles (top and bottom base of the cylinder) 
out. Show your computational work. 

  
3. EQUILATERAL TRIANGULAR PRISM 

a. Fold a sheet of paper into three identical rectangles; the fold lines should be 
perpendicular to the 11” side. Tape the paper into the shape of an equilateral triangular 
prism.  



11" edge

 
b. Carefully measure and sketch the two parallel bases of this prism. The perimeter of each 

base should be 11 inches. Cut the bases out. Show your computational work. 
  
4. SQUARE PRISM 

a. Using the same procedure, fold a sheet of paper into four identical rectangles; the fold 
lines should be perpendicular to the 11” side. Tape the paper into the shape of a square 
prism. 

b. Carefully measure and sketch the two bases of this prism. The perimeter of each base 
should be 11 inches. Cut the bases out. Show your computational work. 

 
5. PENTAGONAL PRISM 

a. Using the same procedure, fold a sheet of paper into five identical rectangles; the fold 
lines should be perpendicular to the 11” side. Tape the paper into the shape of a 
pentagonal prism. 

b. Carefully measure and sketch the two parallel bases of this prism. The perimeter of each 
base should be 11 inches. Cut the bases out. Show your computational work. Hint: You 
can determine the length of each edge and then use a protractor to carefully mark the 
angle between each edge.  

 HEXAGONAL PRISM 
a. Using the same procedure, fold a sheet of paper into six identical rectangles; the fold 

lines should be perpendicular to the 11” side. Tape the paper into the shape of a 
hexagonal prism. 

b. Carefully measure and sketch the two parallel bases of this prism. The perimeter of each 
base should be 11 inches. Cut the bases out. Show your computational work. 

 
II. Calculate Surface Area 
Using your work from part I; compute the surface area of each of the prism. 
 
III.  Calculate Volume 
Using your work from parts I & II; compute the volume of each of the prism. 
 
Outcomes 
 measurement 
 perimeter, circumference, area, angles, surface area and volume 
 the Pythagorean Theorem 
 basic geometric constructions 

 
Total #  Score (S)  #  Score (S)  #  Score (S) 

16 14 Fully met 80%S ≥  0 Partial 70% 79%S≤ ≤  2 Not met 70%S <  
 Did not do task 
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For  

Program Review 
 
 
 
Degree Program(s): __ BS/BA Education       

                                             (BA, BS, BFA, MA, MS, LACC, etc.) 

 
Course # / Title:  _MTH 396 Elementary Problem Solving___________ 
 
Faculty name:  __Klay Kruczek ____________ 
 
Date:   July 4, 2011__________ 
 
A)  State the program learning outcome or general education goal this assessment is 
linked to:  
 
•  Problem Solving and Problem Writing Skills - the ability to create and understand 
complicated situations, which are applications of K-8 mathematical topics and to apply 
learned skills and techniques to resolve them.  
 
•  Ability to Model Problems - the ability to translate various real-world scenarios into 
mathematical models that can be explored by hands-on models, paper-and-pencil 
methods and technological applications where appropriate.  
 
•  Communication Skills - Ability to precisely articulate (both in writing and orally) K - 8 
mathematical topics in a way that is clear and understandable to elementary and middle 
school students. 
 
B)  Check the embedded assessment tool(s) used : 

 Exam question 
 Essay  

  Oral presentation 
  Thesis 
  Portfolios 
  Practicum / Service Learning 
  Capstone paper / project 
 x Other __Mentoring Project______________________________________ 
  
Attach a copy of the actual question / assignment as it is presented to the student or a 
description of the embedded process. 
Please submit a copy of this action report to the LAS dean’s office. 



Learning Outcome: Problem Writing and communication: 
 

Portfolio Assignments for Mathematics 396 
 

You will have three portfolio assignments. There are two parts to each assignment.  
 
PART A:  
Write a word problem to illustrate a given prescribed problem solving strategy. The 
problem should require at least three mathematical steps to solve!   

• The problem should be appropriate for grades levels 4 – 7.  
• Include with each problem a rubric created specifically for the problem. 
• Include a solution that would receive a perfect score according to your rubric.  
• Include a section giving comments for teachers. 
• Try to make the problems interesting and relevant to children's lives, and thus 

useful for you upon entry into the teaching profession.  
• Try to write each problem ON YOUR OWN, without borrowing from other 

resources.  Cite your reference if applicable.   
• Have fun and use your imagination.  

 
Please organize your writing in the following format:  

• Problem 
• Prescribed Strategy 
• Rubric 
• Solution 
• Comments for Teachers. The Comments for Teachers section can include 

ideas for (a) extending or generalizing the problem, or (b) reflective comments 
about which topics this problem illustrates within the elementary or middle school 
mathematics curriculum.  You must use a different rubric for each portfolio 
problem. 
 

DUE DATES: 
• Portfolio 1 Part A due on 4/14: draw a diagram, use a picture, or eliminate 

possibilities (a table is NOT a picture/diagram) (choose one of these strategies) 
• Portfolio 2 Part A due on 4/26: use sub-problems or patterns or counting 

techniques (choose one) 
• Portfolio 3 Part A due on 5/26: use Venn diagrams, working backwards or 

algebra (choose one) 
 
PART B: For Part B you will be looking at Portfolio PART A written by a classmate.  
1.  Read their problem and solution. Score their problem according to the rubric they 

submitted.  
2.  Also score their work according to the following rubric. Support your scores with 

comments. 
  
Problem: Ten (10) points are given for this section of the assignment which contains the 
wording of the actual problem: 

• Two (2) points are given for prescribing a strategy which is appropriate and 
efficient. 



• Two (2) points are given for writing a problem that illustrates an important 
mathematical idea. 

• Two (2) points are given for writing a multi-step problem that uses at least 3 
steps. 

• Two (2) points are given for an interesting story. 
• Two (2) points are given for clarity and good use of language. 

 
Prescribed Strategy: Two (2) points are given for specifying which problem-solving 
strategy your problem is illustrating 
 
Rubric: Six (6) points are given for the rubric assigned as follows: 

• Three (3) points for a rubric clearly stating the expectations. 
• Three (3) points for a rubric which appropriately assesses the problem.  

 
The remaining six (6) points are assigned as follows: 

• Four (4) points for a complete and correct solution that would receive full 
credit according to your rubric. 

• Two (2) points for the Comments for Teachers section. 
 
 
Scoring breakdown 
 

Strategy 
 

0 1 2 

Problem Strategy 
Idea 
Multi-step 
Story 
Language 

 
0 
0 
0 
0 
0 

 
1 
1 
1 
1 
1 

 
2 
2 
2 
2 
2 

Rubric 
Clear expectations 
Appropriate 

 
0 
0 

 
1     2 
1     2 

 
3 
3 

Solution 0 1     2 3      4 
Comments 0 1 2 

 
Comments: 
 
3.  After scoring their problem you will answer the following questions: 

a. What could be added to the problem to make it clearer or what information is 
unnecessary for the problem and does not add value? 

b. Give a specific, thoughtful suggestion on how to modify the problem to make it 
more difficult for an advanced learner. 

c. Give a specific, thoughtful suggestion on how to modify the problem to make it 
easier for a struggling learner. 

d. Comment on the rubric. Was it appropriate? Were there categories missing?  List 
at least one change you would make to improve the rubric. Justify your change. 

 
 



Learning Outcomes: Problem Solving  &  Ability to Model Problems 
 

Mathematics 396 Final Exam Spring 2011 
. 

In your groups of 3-4 please solve five out of the following six problems. Each group 
member is responsible for writing up at least one solution. Your answer will be graded on 
interpretation, strategy, accuracy, completeness and clarity so be sure to explain yourself 
well. You will not be graded on reflection, but it is always a good idea to check your 
work. After you write up a solution it is a good idea to have the other group members 
proofread it. Each problem is worth 20 points. 
 
 
Problem 1: Maile was driving through the Midwest recently and happened to tune in to a 
country music station.  After having listed to the station for an hour, Maile had heard 25 
songs.  All but 1 were about either truck drivers, being in love, hound dog owners, or 
some combination of the three.  She noted the following information: 

a. All of the truck drivers were in love. 
b. Three-fourths of the truck drivers were not hound dog owners. 
c. There were six hound dog owners who were in love. 
d. Of the hound dog owners who were not truck drivers, half of them were in 

love. 
e. Eighty percent of all the songs concerned people in love.  

 
How many songs concerned people who were in love but were not truck drivers or not 
hound dog owners?  
 
 
Problem 2: Kate had three African snails named Sluggo, Pokey, and Lag. Each of the 
snails loves to eat lettuce. One day, Kate gave each snail the same number of heads of 
lettuce. The snails started munching away. Each snail ate at a constant rate of speed. 
When Sluggo finished all of his heads of lettuce, Pokey had 17 heads left and Lag had 
26 heads left. When Pokey finished all of his lettuce, Lag had 12 heads left. How many 
heads of lettuce did each snail start with? (Assume each snail started with fewer than 100 
heads of lettuce.) 
 
 
Problem 3: Both contestants on the game show Math Masters were excellent 
mathematicians.  The host gave each of them a positive whole number and told them that 
the product of their numbers was 15, 20, 24, or 28.  The first contest to determine the 
other’s number would be the winner.  It was not possible for either contestant to 
determine the other’s number immediately.  Both contestants thought about it and made 
some notes.  Finally, one contestant determined the other contestant’s number. What was 
the loser’s number? 

 
 



Problem 4: I walk 6 feet/second, and I run three times as fast.  Last night I was walking 
across a four-lane street.  Halfway across the street, I noticed a car to my right that was 
just passing a fire hydrant.  I started running, because the car was driving too fast for my 
sense of safety.  It took 8 seconds for me to cross the street.  One second after I reached 
the curb, the car sped by me.  I then turned right and started walking again.  I walked a 
distance that was three times the distance across the street until I reached the fire 
hydrant.  How fast was the car moving in miles per hour (recall there are 5280 feet in a 
mile). 
 
 
Problem 5: A group of 34 adults and 27 children comes to a river they wish to cross.  
They find a small boat that will hold 1 adult or 2 children.  Everyone is able to row the 
boat.  a)  Show that everyone can get across the lake in 187 trips. (Count trips as one-
way.)  b) Find a formula for the smallest number of trips it will take for any group of 
adults and children to cross.  Find the formula in terms of variables A=number of adults 
and C=number of children. 
 

Problem 6: For Mandy's graduation, her family went out to dinner at a Mexican 
restaurant. The restaurant served a bowl of chips for every three people, a bowl of salsa 
for every two people, and a bowl of guacamole for every four people. There were seven 
more bowls than people. How many bowls of each type of food were there? 
 



Learning Outcome: Communication Skills 
 
 

Drexel Online Mentoring Assignment: The students participate in the Drexel on-
line Math Forum mentoring program.  Middle and high school students from around the 
country submit solutions to the Math Forum’s “Problem of the Week”.  Our WOU 
students mentor these students by grading their responses via a scoring rubric, then 
writing a mentoring reply to give the students advice on how to improve their solution. 
The students who receive the reply have the opportunity to submit a revision and get re-
graded by their WOU mentor. 
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