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Why Learn This
Often the most challenging part to master in a related family of ideas like the one on Income Tax (mentioned in the introduction to Chapter One) is the process. To assist you in this course, we will accompany most activities on process with a methodology, intended to help you master the process. A methodology is simply a system of steps (such as a recipe) that guide your use of a process. Chapter Two introduces you to five of the major methodologies of this course. The methodologies we have singled out to present in this chapter are cornerstones of the problem solving process and relate to the five major themes of the course as mentioned in the preface. These methodologies will assist you whenever you are trying new and unfamiliar procedures. As you become more familiar with them, you will find that you can use them more freely and spontaneously, adjusting them to your own purposes just as a good cook adjusts a recipe to suit his or her own taste. After exploring this chapter, you should refer back to the methodologies here often to assist you in later chapters.

Learning Objectives
1.
To understand the uses of a methodology in learning a new process.

2.
To become familiar with five specific methodologies and their uses.

Performance Criteria
1.
Quality of your articulation of the uses of a methodology.

2.
Your degree of facility in using the five methodologies of this chapter.

Prerequisites
Basic familiarity with Chapter One is advisable, especially the profile of a good problem solver.

Orientation
This chapter introduces you to five different methodologies that are all central in different aspects of the art of problem solving. Each methodology is first introduced in a reading section in which the steps of the methodology are described and then illustrated with a simple example and a more complex example. The readings are then followed by activities in which you are invited to explore each of those methodologies further.

Since a major goal of this course is to help you improve the skill of critical thinking, we ask that you look at each proposed methodology with a critical eye: ask why the steps are as they are; ask whether they or their order could be improved, and ask yourself what situations they might be applicable to. 

Here is a list of the activities in Chapter Two together with the major theme that each emphasizes:

Activity 2.1: The Problem Solving Methodology
Theme: Problem Solving

Activity 2.2: The Learning Process Methodology
Theme: Mathematical Thinking

Activity 2.3: The Assessment Methodology
Theme: Assessment

Activity 2.4: The Communication Methodology
Theme: Communication

Activity 2.5: The Teamwork Methodology
Theme: Teamwork

Methodology 2.1: The Problem Solving Methodologytc \l2 "Methodology 2.1: The Problem Solving Methodology
A problem can be viewed as a question, matter, situation, issue, or person that is perplexing, thought provoking, or difficult to deal with. While we all face and deal with problems of varying scope, magnitude, and complexity on a daily basis, some are better problem solvers than others. Why is this so?

Those who are best at the process of problem solving follow and apply a methodology (such as the one in this section) consistently to every problem. Using a methodology is important for problem solving because most real‑world problems do not come with all the necessary information and one “right” solution. In fact, there may be many possible solutions to a problem. Also, the solutions may vary dramatically if an important issue is overlooked or a wrong assumption is made. 

Since many people are unfamiliar with a methodology for problem solving, those in society skillful at problem solving are highly valued and rewarded. For you personally, being proficient with the problem solving process helps you solve and make decisions in relation to everyday problems you encounter. It also makes completing some of your homework assignments quicker and easier.

	Problem Solving Methodology
1.

Define the Problem

2.

Identify Key Issues



3.

Collect and Assess Information

4.

Identify Assumptions

5.

Break Problem Apart
6.

Model Sub‑problems

7.

Integrate Solutions
8.

Test and Validate
9.

Generalize the Solution
10.

Communicate the Solution

	Identify and clearly state the problem.

Determine important issues associated with the problem.

Collect and assess available information relevant to the problem; determine what information is missing.

Clarify what assumptions are being made concerning the problem.

Separate the problem into smaller sub-problems.

Generate solutions for each sub-problem.

Integrate the solutions from sub-problems into the main problem.

Validate the solution; assess the quality of the solution.

Determine how to generalize the solution for use in other situations.

Present to others in oral and/or written form the solution and documentation of the process.





A Simple Example
Scenario
You have completed your first semester at college and are returning home for the winter holidays. Since you will be home for five or six weeks, you want to get a short-term job to keep you busy and earn spending money for when you return to school.
1.

Define the Problem

To find and choose a job during the holiday break.

2.

Identify Key Issues

It must be a short-term job, with maximum money, and within commuting distance from home.

3.

Collect and Assess Information

Obtain a list of temporary agencies from the phone book and the names of stores in nearby malls.

4.

Identify Assumptions

Retail businesses need short-term, full-time workers in December, and employers reward initiative.

5.

Break Problem Apart
Who is hiring for the most money? Who is hiring for the most hours per week? How many weeks will the employment last?

6.

Model Sub‑problems

Money earned = number of hours/week x hourly wage x number of weeks worked.

7.

Integrate Solutions
The temporary agency can get you work for five weeks @ 40 hours/week for $7.00/hour, for a possible total of $1400. This is if they are satisfied with your work evaluations. If the evaluations are not satisfactory, you may get no other jobs from the agency during the remaining time. The best paying job is for $10.00/hour for 15 hours/week for 3 weeks (total $450). The greatest number of hours is 40 hours/week for six weeks at $5.50/hour (total $1320). You choose the temporary agency, feeling that your evaluations will be strong and you will get the full-time work for five weeks.

8.

Test and Validate
You call all the businesses to verify your information.

9.

Generalize the Solution
You generalize that the temporary agency is a good solution; for, if successful, you can also work there over spring break.

10. 
Communicate the Solution
You write a letter to the agency accepting its job offer and explaining the process you used to make your decision.

Discussion of the Problem Solving Methodology
1.

Define the Problem

The first step in the problem solving process is to correctly identify and clearly define the problem. The ability to assess situations and interpret information properly contributes to correct problem definitions. It is important to define the problem clearly and correctly so that time and effort are not expended in an activity that leads to a solution of the wrong problem. Sometimes it is helpful to get the opinion of others who may perceive and see problem situations differently than you. Their input may improve your original problem statement.

2.

Identify Key Issues

By asking critical questions, you can identify and clarify important issues (surrounding the problem) which should be considered as you work through the problem solving process. Diagrams associated with the problem situation can also help to identify key issues. When key issues are identified, it often leads to stronger and more comprehensive (problem) solutions. Sometimes, the key issues may cause you to reformulate the problem definition. 

3.

Collect and Assess Information

Once you have defined the problem and understand what the key issues are, you have a better idea as to what information is most relevant and necessary to solve the problem. Assess the quality of the information you collect based on criteria such as accuracy, reliability, appropriateness, and accessibility. Strong information processing and assessment skills produce better quality information resources that contribute to clearer insights and more creative solutions.

4.

Identify Assumptions

Before proceeding any further in the methodology, you should identify and write down the assumptions you are making concerning the problem situation. Be sure to test the validity of the assumptions you make. The problem definition, the scope of the issues raised, and the quantity and quality of the information you collect all influence the assumptions you make. For example, if you have less available information, you may have to make more assumptions. In some cases, you want to make (valid) assumptions to help simplify the process of solving the problem. Finally, realize that when you change, alter, or make additional assumptions, it can lead to completely new and different solutions. If the assumption is false, it can lead to wrong or poor quality solutions.

5.

Break Problem Apart
In general, the problem solving process is made more effective and efficient by dividing the problem into manageable, logical pieces (sub‑problems) dealt with one at a time. Subdividing or breaking apart the problem makes it easier to begin developing and formulating possible solutions. With complex problems, breaking apart the problem is a necessity.

6.

Model Sub‑problems

Once the problem has been broken apart, you must generate possible solutions to the sub‑problems. Building models that replicate the principles and relationships at work in a given problem can be a great help with the sub‑problems. Examples of models include diagrams, equations, graphs, tables, and computer programs. Models should make use of available and appropriate resources, including the information and assumptions from Steps 3 & 4 and your own knowledge, experiences, and creativity. Realize that many times, there is not one right answer. Therefore, you should generate several possible solutions which you can later evaluate.

7.

Integrate Solutions
The solutions to the sub‑problems generated in the previous step must be put together, in many cases, with modifications. This involves evaluating possible solutions and determining how the parts will best work as a whole. The result is often a set of larger models which serve as possible solutions or means to a solution for the defined problem. The next step of the methodology requires you to examine and assess these solutions. 

8.

Test and Validate
Since the outcome of Step 7 of the methodology typically results in more than one solution, criteria need to be established to assess the possible solutions. The testing and validating process involves using these criteria to determine how well each possible solution measures up. The strength of the assumptions should also be tested because the choice and ranking of solutions may vary based on the assumptions made. 

9.

Generalize the Solution
A solution to a problem becomes much more valuable and useful when it can be generalized and applied to many different situations rather than being limited to one unique situation. By making modifications and adaptations to the solution, you can make it such that the solution will work for others as well as for yourself. Finally, you can save yourself a great deal of time and effort in the future by using (previously solved) generalized problem solutions to applicable situations.

10.
Communicate the Solution
In many situations, you must communicate your solution(s) and the processes used to arrive at the solution(s) to an audience. It is important that solutions to problems be effectively and persuasively communicated. Otherwise, the value of the solution and all the work associated with it are diminished or even dismissed. You want your oral and/or written communication to include the significance of the problem, the fact that assumptions have been made and tested, that you have examined possible solutions, and your final recommendations and conclusions.

Another Example of the Problem Solving Methodology
Scenario: Charlie Molter, a senior in college, needs a car to use to drive to job interviews. He has $500 in the bank. He knows he wants a basic compact car.

1. 
Define the Problem

The problem, stated in the form of a question is, should Charlie buy a new or used car, or lease a new car?

2. Identify Key Issues

·Cost of the car.

· The uses Charlie has for a car.

· The length of time he will need a car.

· Sources of money or financing for the car.

3. 
Collect and Assess Information

· Charlie has $500 in the bank.

· Charlie’s parents are willing to co‑sign a loan for him.

· Charlie’s parents are willing to lend him up to $5000 with an interest rate at the prime rate at the time of the loan. He must pay them back within three years.

· Charlie needs the car for short trips only.

· Charlie would like to be able to take long trips in his car.

· Charlie’s student loans will have to be paid by installment in one year.

· Charlie could lease a new compact car for $700 down and $195/month for three years.

· Charlie could buy a used compact car in reasonable condition with 70,000 miles on it for $6,000.

· Charlie could buy a new compact car for $11,000. He would need a $500 down payment.

· A bank near Charlie’s home will make up to a $10,000, three‑year loan to Charlie if his parents co‑sign. 

· The loan can be used for either a new or used car and the interest rate will be 2% above the prime rate.

· The present prime rate is 8.25%.

4. 
Identify Assumptions

· Charlie will have to borrow money from either the bank or his parents. He will borrow from his parents up to $5000 and the rest from the bank with a co‑signed loan.

· Charlie will get a job so he can pay for the car on a monthly basis.

· For the remainder of Charlie’s life, he will need a car — it is NOT a short term need.

· Charlie will be making more money in five years than he will be making next year.

· A new car could last for ten years, and after the first three years have an average yearly repair rate of $700 per year.

· A used car could last for five years with $1,000 per year repair each year.

· Charlie will use his $500 savings toward the car’s cost.

· Charlie can make monthly payments for a car up to $250 per month for the next three years (including repair costs).

5. 
Break Problem Apart

·  Which car is the most affordable in the next three years as far as total cost/three years?

·  Which car is the cheapest per year as far as cost/year for Charlie’s possession of the car?

·  Does the amount of money saved in the first three years for the cheapest car warrant the extra expense he will have after the first three years?

6. Model Sub‑problems

Charlie needs to use an amortization table to find out the monthly cost of paying back a certain amount of money over a certain period of time at a certain percentage. To find the cost of the car for three years and for the lifetime of the car, the following information is used:

Information needed for leasing a car

P1= amount borrowed from parents

B1 = amount borrowed from bank

8.25% = prime interest rate

3 = number of years to repay loan

DP = down payment

MP = monthly payment

PDP =monthly payment to parents when borrowing (DP ‑ $500) for three years at 8.25%

Information needed for buying a car

C = cost of car 

P1= amount borrowed from parents

B1 = amount borrowed from bank 

8.25%  = prime interest rate

3 = number of years to pay back loan 

DP = down payment

PP = monthly payment to parents when borrowing P1 for 3 years at 8.25%

BP = monthly payment to bank when borrowing (C‑P1‑$500) for 3 years at 10.25%

For a leased car 

Cost for three years is found by using

L3 = $500 + PDP x 36 months + MP x 36 months

Cost per year while in Charlie’s possession (three years)

LL = L3/3

For a purchased car 

Cost for three years is found by using

B3 = $500 + PP x 36 months + BP x 36 months + cost of repairs

Cost per year while in Charlie’s possession

(B3 + repair costs after first three years)/number of years

7. Integrate Solutions

For a leased car 

DP = $700

MP = $195

PDP = $6.29

L3 = $700 + $195/mo x 36 mo + $6.29 x 36 mo = $7946

LL = $7946/3 yr = $2649/yr

For a new car 

C = $11,000

P1 = $5000 

B1 = 11,000‑$5000‑$500=$5500

DP = $500

PP = $157.26/mo

BP = $178.12

cost for repairs for first three years = 0

cost of repairs for last seven years = $700/yr x 7 yr = $4900

B3‑new= $500 + $157.26/mo x 36 mo + $178.12/mo x 36 mo = $12574

BL‑new = ($12574 + $4900)/10 yr = $1747/yr
For a used car 

C = $6000

P1 = $5000

B1 = $6000‑$5000‑$500 = $500

PP = $157.26/mo 

BP = $16.19/mo 

cost for repairs for first three years = $1,000/yr x 3 yr = $3,000

cost for repair for last two years = $1,000/yr x 2 yr = $2,000

B3‑used= $500 + $157.26/mo x 36 mo + $16.19/mo x 36 mo + $3000 = $9,744

BL‑used = ($9,744 + $2,000)/5 yr = $2,349/yr

Table 2.1 Automobile Financial Information
	Method
	Cost for three years
	Cost/year for possession of car

	Lease for three years
	     $ 7,946
	     $2,649

	Buy New Car – keep 10 years
	     $12,574
	     $1,747

	Buy Used Car – keep 5 years
	     $ 9,744
	     $2,349


Charlie could see by looking at the cost per year that the new car is the best buy. However, by looking at the total cost for the first three years, Charlie noted that the leased car is the least expensive over the first three years. The used car would be a compromise, but since Charlie knows he will be strapped for money the next three years, the $1,800 he can save during these critical years in leasing rather than buying a used car will come in handy. He feels that this warrants the extra expense he will incur after the next three years. He also really likes being able to obtain a car with only a small amount of help from his parents.

8. Test and Validate

Charlie checks with his friends and relatives concerning the cost of maintenance of an owned car. He finds that the cost varies, but that the numbers he assumed are typical. He also rechecks his calculations and collected information. He finds that since he initially worked on the problem, the prime interest rate has gone up 1/4 percent, making the leased car an even better deal over the next three years.

9. Generalize the Solution

Charlie generalizes that leased cars are a good way to have a car if you have no means of borrowing money to buy one. He also generalizes that, in general an owned car will always be a better deal than a leased car if you are willing to maintain and keep it for its lifetime.

10. 
Communicate the Solution

Charlie explains his decision to his parents. They are happy to hear that he only needs to borrow $200 in order to meet the down payment..
Methodology 2.2: The Learning Process Methodologytc \l2 "Methodology 2.2: The Learning Process Methodology
Mastery of the process of learning to learn is of tremendous benefit to a problem solver. A good learner is not only fast and efficient, but more importantly, a person who is very proficient at the process of learning how to learn. The Learning Process Methodology (LPM) is a key tool in this book because it can be used to help you learn other processes. As you increase your ability to learn, your self-esteem and confidence grow, and you become a more learned person with broader horizons. You also increase your opportunities for personal growth, leading to life experiences which become more rewarding and enjoyable.

	The Learning Process Methodology
1. 
Why

2. 
Orientation

3. 
Prerequisites

4. 
Learning Objectives

5. Performance Criteria

6. Vocabulary

7. Information

8. Plan

9. Models

10. 
Thinking

11. 
Transfer/Application

12. 
Problem Solving

13. 
Self-assessment

14. 
Research


	Explain and identify the reason for learning this.

Develop a systematic overview of what is to be learned.

Identify skill and knowledge background needed to perform the learning.

Set appropriate goals and objectives related to the learning activity.

Determine specific desired outcomes used to measure and gauge performance.

Learn or review the key terminology.

Collect and study information resources used to facilitate learning.

Develop a plan of action to meet the performance criteria.

Study and review examples which assist meeting the learning objectives and criteria.

Pose and answer questions that stimulate thought and promote understanding.

Transfer knowledge to different contexts; apply knowledge in new situations.

Use knowledge in problem solving situations.

Assess your use of the learning process and mastery of the material to be learned.

Create and develop knowledge which is new and unique.


Figure 2.1 – The Stages of the Learning Process Methodology
	Learning Process Methodology
	

	 Preparing to Learn
Set the stage for learning:

Set goals and criteria for learning:

Obtain relevant information for learning:

   Performing a Learning Activity
Implement action for learning:

Apply what you have learned:

   Assessing and Building New Knowledge
Assess the learning process:

Construct new knowledge:


	Why, Orientation, and Prerequisites

Learning Objectives and Performance Criteria

Vocabulary and Information

Plan, Models, and Thinking

Transfer/Application and Problem Solving

Self-assessment

Research


A Simple Example
Scenario
You just received a new digital watch as a birthday gift. The watch is not currently set with the correct time and date. You want to start wearing your new watch and need to know how to set the time and date.
1. Why

You want to start wearing and using your new digital watch.

2. Orientation

Look over the contents of the package, the watch, and the printed materials.

3. Prerequisites

Includes reading skills, ability to tell time, and fine motor skills.

4. Learning Objectives

You want to learn how to set the watch to the correct time and date.

5. Performance Criteria

Set the watch to the correct time and date within five minutes.

6. Vocabulary

Terms to know: LCD screen, functions, mode.

7. Information

The Operating Instructions booklet.

8. Plan

Refer to the watch while reading the instructions for three minutes. Set the time and date according to the instructions within another two minutes.

9. Models

The watch itself, and others you have seen.

10. 
Thinking

Which buttons control which functions? What is the correct time and date? Does the watch need to be set according to A.M. versus P.M.? Does a button need to be pressed more than once?

11. 
Transfer/Application

You should be able to adjust the time correctly when changing time zones or changing between standard and daylight saving time.

12. 
Problem Solving

Generalize what you have learned to other digital watches. Be able to help a friend who is learning to use a new watch. Can you deal with special featur4es such as a stopwatch or alarm?

13. 
Self-assessment

Is the time and date set correctly? Did you meet your time criteria?

14. 
Research

Look at improving the design of digital watches.

Discussion of the Learning Process Methodology
Preparing to Learn
1. Why
The process of learning begins with identifying the need or motive for learning (acquiring knowledge). The reasons for learning vary based upon the context – whether it be getting more enjoyment from life, obtaining a college degree, performing a job better, or learning something to solve a problem. Also, when the objectives are clear and the motivation for learning is strong, the learning process becomes more enjoyable and productive.

However, unless there is some justification that learning will be personally beneficial, most individuals are not willing to invest their time and effort. When it comes to learning something new, people tend to choose how they spend their time based on personal needs and goals. It is common for people to ask “Is this worth my time and is this relevant to meeting my personal, educational, career, or life goals?”

2. Orientation
The Orientation provides a systematic overview of what is to be learned. This information helps you prepare for a learning activity by showing how the new knowledge fits into a larger picture, similar to knowing how a single chapter fits within the context of an entire textbook. Your ability to see the “big picture” helps you stay focused and improve your learning effectiveness. An orientation involves first reviewing all the steps, and then looking to see how the steps are connected and work together as a whole.

3. Prerequisites
A prerequisite is something that is required beforehand; a necessary condition for something to follow. As it pertains to the LPM, prerequisites identify the skills and/or knowledge required at the start of the learning process, i.e., what you need to have before going any further in the activity or learning process. Those who want to learn new knowledge must do what it takes to prepare and obtain the necessary background. Taking personal responsibility for preparing yourself for a new learning experience increases your confidence and self-esteem as a learner. In terms of this book, daily class preparation includes the pre-class readings, and completing the required Exercises and journal entries.

Set goals and criteria for learning
4. Learning Objectives
The Learning Objectives help you focus your efforts and be more productive by providing a clear statement as to what is to be learned and accomplished during the activity (learning process).  Learning Objectives are typically action-oriented  statements written to support the reasons for learning.   The most effective objectives are ones which are relevant, valuable, motivating, and support your overall learning objectives.

5. Performance Criteria

The Performance Criteria provide a standard to measure and assess your performance during a learning activity.   Criteria should be measurable, observable, fair, and reflect high expectations.  Setting and knowing these criteria serve as a guide to keep you focused on what is important and allow you to gauge the quality of your performance.   Setting criteria is a necessary component of the assessment process and is key to improving the process you use to learn.

Obtain relevant information for learning
6. Vocabulary

Generally speaking, learning can be very language dependent.  Many times the process of  learning something new involves being introduced to new and unfamiliar terminology.  Without an understanding of  new terminology (near the beginning of the learning process), you can easily become lost and frustrated.  Therefore, it is important to take time to identify and define new and important terms used during the learning activity.  This is best accomplished by using a variety of sources such as glossaries, dictionaries, textbooks, and the Internet to write a brief description of how each key word fits within the context of the learning activity.
7. Information

The learning process uses prerequisite knowledge (Step 3 of the LPM) as well as introduces new information.  It is important to obtain and use a quality base of information when learning (acquiring knowledge).  Certain factors affect the quality and usefulness of the information.  You will be most productive in learning if the information you use is comprehensive (drawing from various sources such as textbooks, lectures, discussions, libraries, and the Internet), relevant and appropriate, accurate, accessible, and cost/time effective.
Implement action for learning
8. Plan

The steps in the LPM up to this point have been preparing you for the learning activity.  The Why, Orientation, and Prerequisites set the stage for learning; the Learning Objectives and Performance Criteria set the goals and criteria for learning; and the Vocabulary and Information provide the relevant background information for learning.  Now comes time to implement a plan of action for learning.  The Plan is a sequence of steps or tasks you will follow to accomplish the objectives and criteria.  A good plan should define and sequence the necessary tasks, allocate time and other resources, and serve as a tool to guide and assess your performance.

9. Models

Models are tools to assist you in the learning process.  Depending on the learning situation, different types of models are used to explore, identify, understand, and build relationships among information.  For example, when learning a concept or topic, diagrams, graphs, simulations, and mathematical and physical models are beneficial .  When learning a process (such as those mentioned in this book), a methodology or sequence of steps is an extremely useful model.  Contextual learning uses analogies, experiences of others, and role playing as models.  Learning to use tools is best modeled by simulations, demonstrations, tutorials, and instruction booklets.  Models should be flexible, easy to use, comprehensive, and accurate.

10. Thinking

The process of learning and acquiring knowledge requires critical thought, i.e., using a quality thinking process. Thinking critically involves both asking and answering “key” questions that stimulate thought, and promote greater understanding of what is to be learned.  The (critical thinking) questions you answer should (1) be logically sequenced whereby information is clarified, (2) provide links which produce new understanding, and (3) require you to expand, extend, and generalize your thinking.  The answers to these questions should make use of models, methodologies, relevant information, and prior knowledge.  Strong critical thinking skills will significantly  enhance the learning process, particularly the rate of learning and the level of understanding.  Even though Foundations of Learning provides critical thinking questions with each activity, realize that you should be asking (and answering) your own questions at the same time.

Apply what you have learned
11. Transfer/Application

An outcome of the learning process is the ability to apply or transfer what you have learned to new situations and different contexts.  The Skill Exercise section of the learning activities in this book are example of transfer.  You are required to apply what was learned in the activity in a different context or manner.  Your ability to transfer, generalize, and apply what you’ve learned to different contexts will take you to higher levels of thinking, learning, and problem solving. 

12. Problem Solving

Problem Solving requires you to combine your ability to use new knowledge with a (problem solving) methodology to develop or create a useful solution to a problem.  Being able to generalize the solution to one problem so that it can be used in other contexts will greatly enhance your performance when problem solving.  An intended outcome of the learning process is that you be able to effectively apply what you have learned to solve actual problems.  

Assess the learning process
13. Self-assessment

Self-assessment is the key to knowing if you have accomplished the objectives and met the criteria for a learning activity.  Being able to self-assess allows you to distinguish between “thinking you know” (needing someone else to tell you) and “knowing you know” (knowing for yourself).   In general, it your ability to self-assess your performance throughout the entire learning process that will be the basis for your future growth and improvement. Recall that the Learning Assessment Journal is a resource to assist you with self-assessment.  The journal allows you to document information during the learning process which you can later review, analyze,  and use for assessment purposes.

Construct new knowledge
14. Research

The learning process does not necessarily stop with learning and applying current knowledge.  You are encouraged to become a researcher, one who discovers or constructs “new” knowledge. This includes applying your expertise to come up with new ideas, create new methodologies, make new interpretations, and  see things in a completely different way;  i.e., stretch your mind to new heights.
Examples of the Learning Process Methodology
Please notice that every Activity in this book is designed to follow the Learning Process Methodology. You will notice the same structure occurs also at the Chapter level. One of the aspects of the Learning Process Methodology in these examples that relates to mathematical thinking is the recognition of patterns. If you had already noticed the similarity between the organization of chapters and that of activities, then you have already exhibited one of the key characteristics of a Mathematical Thinker!

Methodology 2.3: The Assessment Methodologytc \l2 "Methodology 2.3: The Assessment Methodology
Assessment is the process of evaluating a performance, use of a process, or a work product, in addition to giving feedback which documents growth and provides directives to improve future performance. It is important to note that the feedback given should be non‑threatening and non‑judgmental in accordance with the main goal of the assessment process, which is to enhance self‑growth and improve future performance. Assessments can be made by others or you can self‑assess your own performance. 

The importance of assessment is illustrated by the fact that each of the key processes mentioned in this book incorporates assessment in some way into its methodology. Assessment provides the feedback necessary to gauge progress and make improvements. Without assessment, it is possible and quite likely that a process even when repeated over and over, results in little or no change in the quality of the performance and the outcome. 

Note that the assessment process goes beyond an evaluation of quality, which can be done by looking for and stating strengths and weaknesses. A quality assessment process identifies strengths, including reasons why something is a strength; areas for improvement, offering suggestions for how to make improvements; and insights made by the person assessing about the process that could be beneficial to the person being assessed. This particular format for assessment is called the SII Method. SII refers to Strength, area for Improvement, and Insight.

The ability to assess and self‑assess is an extremely valuable skill that is absolutely necessary for independent learning. Your ability to become a good assessor and self‑assessor allows you to make dramatic improvements in your performance as a student as well as in other areas of your life that are important to you.

Vocabulary
In the Glossary of Problem Solving study: Assessee, Assessment, Assessor, Evaluation, Criterion, Criteria List.
	The Assessment Methodology
	

	1.
Develop Guidelines for the Assessor to Follow When Assessing a Performance.

2.
Design the Methods Used for the Assessment. 
3.
Collect Information During the Performance.
4.
Report Findings to the Assessee.

	Agree on the purpose of the assessment and what aspects of the performance are to be assessed.

Agree on the methods, criteria, and scales to be used to measure performance.

Assessor records notes according to the agreed-on methods and criteria.

Assessor shares the assessment report with the assessee, with feedback for improving future performance.




A Simple Example
Scenario: Len and Rachel are being pestered by their eight-year-old son Michael to be allowed to see a certain new movie. They decide to see it themselves first to decide whether it is suitable for a child of Michael’s age. 
Step 1 – Guidelines


Rachel and Len agree that they wish to avoid excessive violence or sex and hope that the film has a theme that would be interesting to an eight-year-old.

Step 2 – Methods



They agree to rate each of the three characteristics on a scale of from 0 to 2, with 2 meaning highly recommended. They further agree that if either of them gives a rating of 0 on any of the three aspects, they will not allow Michael to see the film. Otherwise, they will discuss their ratings to make a decision.

Step 3 – Collect Information
Seeing the film, Rachel rates it 1 for violence,  2 for sex, and 2 for interest. Len rates it 2 for violence, 2 for sex, and 1 for interest. They agree that although they differed on some points, nothing about the film was bad enough for them to refuse to allow Michael to see it.

Step 4 – Report Findings

Michael is delighted to be allowed to see the film.

Discussion of the Assessment Methodology
1.
Develop Guidelines for the Assessor to Follow When Assessing a Performance.

The first step in setting up an assessment is to define the purpose for the performance and the purpose for the assessment. With this information, the person being assessed (assessee) can better determine what is important to assess, and the person doing the assessment (assessor) is more ensured of giving correct and appropriate feedback. 

After determining these two purposes, the two parties should collaborate to determine what is appropriate to assess. This depends on the nature of the activity being performed, the skill of the person performing that particular activity, the level of assessment skill on the part of the person assessing, and the assessor’s knowledge of the activity/content the assessee is performing. Finally, the assessee and assessor must decide on the form and contents of the assessment report — what the report should include and how it should be reported.

2.
Design the Methods Used for the Assessment. 
In designing a method for assessment, both parties should collaborate to generate a list of possible criteria that could be used by the assessor to give feedback to the assessee. From this list, both should agree and select the most important criteria which best meet the guidelines from Step 1 of the methodology. In most cases, this list should contain no more than four criteria. For each chosen criterion, determine appropriate measures to evaluate the performance and the appropriate scale to measure or determine the quality of each chosen measure (we use the word “measure” here for what is usually called a “factor” -- since this book contains some algebra, we feel that the term “factor” may be confusing). Note that in some cases where the assessment is more narrowly focused, the criterion and measure may be one and the same.

3.
Collect Information During the Performance.
While the assessee is performing, the assessor must collect information based on the criteria and measures from which an evaluation involving the scales can be made. It is important for the assessor to also be noting: (1) the strong points of the assessee’s performance (things done well) and why they were considered strong, (2) the areas in which the assessee’s performance can improve along with how the improvement could be made, and (3) any insights by the assessor that might help the assessee. By including this additional form of feedback, the final reporting back to the assessee can take the form of an assessment rather than just an evaluation.

In some cases, rather than waiting for the final assessment report, the assessee may ask the assessor for an opinion or feedback during the performance, called “real‑time” feedback. If appropriate to the situation, and agreed upon prior to the start of the performance, the assessor may offer feedback (to the assessee) during the performance. For example, a basketball coach may give feedback to a player during a game but it is more difficult for an orchestra conductor to give feedback to musicians during a concert. 

4.
Report Findings to the Assessee.
The final step of the methodology is for the assessor to provide the report to the assessee. The assessment report documents the information collected during the performance, and provides a discussion on how it relates to each criterion. The agreed upon measures and scales should be integrated into the evaluation discussion. An assessment report also includes feedback about how the assessee can improve future performance with references to particular skills. A suggested format requires the assessor to provide information on strengths, areas to improve, and insights made during the assessee’s performance.

When a performance has not gone well from the perspective of the assessor, it can typically be attributed to the poor quality of one or more of the following: (1) the performance itself, (2) the information collected (leading to the wrong evaluation), or (3) the criteria (inappropriately chosen criteria). Finally, the assessee may offer feedback about the assessor’s performance so that the assessor can improve his or her assessment techniques in the future.

Example of the Assessment Methodology
Scenario: June, a junior chemistry major, has been contributing to an undergraduate research project at her college. She plans to present a twenty minute talk on her research at an undergraduate student symposium. She has asked Professor Bohn, who is not her advisor on the project, but has done research in a similar field, to assess the talk she gives at the symposium. He agrees.

1. Develop Guidelines for the Assessor to Follow When Assessing a Performance.

a.
Define the purposes of the performance.

The purposes for June’s performance are to present her scientific findings, and to get practice in talking in front of others.

b.
Define the purposes of the assessment.

June is assessed on her understanding of the research methods she used and the quality of the presentation she makes about her findings.

c.
Determine what is appropriate to be assessed.

Both agree that Professor Bohn should evaluate June’s general understanding of her research and the organization of her presentation. Neither feels he should assess her oral presentation techniques, since Prof. Bohn has little expertise in this area.

d.
Agree on what should be reported and how it should be reported.

June would like Prof. Bohn to give her feedback on how successful he thinks she is as a researcher. Feedback should include strengths as well as areas to improve before attending graduate school next year.

2. Design the Methods Used for the Assessment.

a.
Inventory a list of possible criteria to be used as part of the assessment.

June and Prof. Bohn brainstorm for as many possible criteria that he could assess. Their list looks like:

· Appropriate use of terminology

· Knowledge of other researchers who have contributed in the area

· Quality of presented data

· Quality of analysis of data

· Quality of explanation of future avenues for this type of research

· Ability to answer questions from audience

· Organization of presentation

b.
Choose the criteria which best meet the established guidelines.

After looking at the guidelines already set up, June and Prof. Bohn mutually agree that he will evaluate the following criteria:

· Quality of presented data

· Ability to answer questions from audience

· Organization of presentation

c.
Determine an appropriate measure for each of the chosen criterion which will be used to assess the performance.

The measures for each criterion that Prof. Bohn will use for assessment are:

· Quality of presented data

The methods used to obtain the data

· Ability to answer questions from audience

The accuracy of each answer

· Organization of presentation

Completeness of the presentation

Level of presentation (considering the audience)

d.
Determine the appropriate scale for each measure which will be used to determine the quality of the performance.

Prof. Bohn takes into consideration that this is June’s first research project. The scales he chooses for measuring quality are lower than they might be for an experienced researcher.

· Quality of presented data

The methods used to obtain the data

Numbers from 1‑5 where 1 is not scientifically sound and 5 is extremely scientifically sound.

· Ability to answer questions from audience

The accuracy of each answer

For each answer he will use numbers from 1‑5 where 1 is incorrect or not answering the question and 5 is the correct response to the question. At the end, he will average all the question ratings.

· Organization of presentation

Completeness of the presentation

The chosen scale is qualitative with the following choices: “not at all complete,” “missing more than one element,” “missing one element,” and “missing nothing.”

·Level of complexity considering the audience

The scale used is either “inappropriate” or “appropriate.”

3. Collect Information During the Performance.

a.
Set up a system to compile and collect information pertaining to the measures.

Prof. Bohn will sit in the back of the room while June gives her talk. He will keep a list for each measure used in the assessment.

b.
Evaluate the collected information against the established measures using the determined scales.

During the presentation, Prof. Bohn is quite impressed by June’s level of understanding about the subject. Her data collection was flawless, and the analysis was appropriate. But he noticed that June answered questions from the audience too quickly and sounded somewhat condescending in her responses. In addition, she misunderstood one of the questions and answered a different question than the one asked. He also noted that although the talk was informative and enjoyable, most of the undergraduate audience were waiting to give their talks, and were lost after the first few minutes. Prof. Bohn’s assessment notes for June’s presentation are shown in the following table.

Professor Bohn’s Assessment Notes

Criterion          
Quality of data

Answering questions

Organization




Measure          

Methods used to obtain

Accuracy of answers

Completeness

Level of complexity




Evaluation Using Scale          

   5

   3

Missing nothing

Inappropriate

c.
Document the assessee’s strengths, areas for improvement, and insights which can be shared with the assessee.

As Prof. Bohn takes notes during June’s talk, he arranges his notes so that they are organized according to the SII method of assessment.

d.
Offer feedback during the performance if appropriate and agreed upon prior with the assessee.

It is not appropriate for Prof. Bohn to give feedback during June’s talk.

4. Report the Findings to the Assessee.

a.
Share the assessment report with the assessee.

Professor Bohn writes a report to June which includes his assessment. He reports that one of June’s strengths is her thorough understanding of the underlying science in her research and her skills as a careful experimentalist. He feels that she could improve by taking into account the audience’s level of understanding. Those unfamiliar with the research may find it difficult to follow. He feels she could improve this by looking for reactions of the people she is talking to. Professor Bohn’s insight is that it is important to know who your audience is before giving a presentation.

b.
Analyze perceived poor performance and attribute what portion is due to the information collected, the criteria chosen, or the performance itself.

From Prof. Bohn’s point of view, the only aspect of poor performance was in June’s dealings with the audience. He determines the criteria chosen are appropriate, the information he collected is accurate, and attributes the poor performance to June. He has already given June feedback on this and suggestions on how to improve in the future.
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Communication is a fundamental process that we use daily to transmit our ideas to others in order to create shared meaning.  Communication can be one‑way or two‑way:  one‑way communication occurs in situations where opportunities for immediate feedback are not available, as with reading or watching a television program; whereas two‑way communication occurs in situations where the audience can provide immediate feedback, as with a telephone call, Internet chat session, everyday conversations, and public speaking.   

Information
The methodology described below focuses on writing. Communication can also involve listening, reading, or speaking. You should adapt the methodology given here for these other situations.

Vocabulary
In the Problem Solving Glossary study the terms: Audience, Communication, Medium, Outline, Scope, Skim, Support Material, Synthesize, Thesis Statement.

	Communication Methodology
	

	
	

	5. Identify purpose and topic.
	Define the topic, purpose, and scope of your communication.

	2. Identify audience.
	Define the characteristics of your audience.

	3. Select the medium for communicating your message.
	Will it be spoken or written? For publication?

	4. Develop a plan.
	Devise a plan for preparing the communication.

	5. Gather Information
	Find resources and gather information.

	6. Create an outline.
	Make sure essential points will be covered.

	7. Write rough draft.
	Prepare your message.

	8. Assess and edit.
	Practice, test, and revise the communication.

	9. Produce final copy.
	Rehearse or make final revisions.

	10. Assess the process used.
	Assess the message and the communication process used.


Discussion of the Communication Methodology
1. Identify purpose and topic.
It is important to understand the topic and intent of your communication before moving through the remaining steps of the methodology.  Answering the questions:  “What is my specific topic area?” “What is my purpose, i.e. to inform, persuade, or entertain?”  “How long do I have to spend on this communication activity?”  will provide initial guidance and direction by narrowing the focus of your efforts. This should lead to the development of a strong thesis statement.

3. Identify audience.
Identify characteristics of your audience that are relevant to your communication.  Examples of audience analysis include demographics (age, gender, education level, income level, etc.) or more specialized analysis such as identification of their interests, biases, and attitude toward you topic area.  Effective audience analysis permits you to tailor your communication to their needs ‑‑ which enhances your success of producing shared meaning.

11. Select the medium for communicating your message.
Leading an informal discussion is different from lecturing; an essay for a course is different from a manuscript submitted for publication. Once you have identified your audience, it is important to identify all important characteristics of the medium (spoken or written) that you will be using.

12. Develop a plan.

Construct a comprehensive and feasible plan for your writing that will permit you to meet the stated purpose for the intended audience.  The plan should identify a time schedule for completing your writing, criteria or standards for assessing the final product, a listing of possible resources, and their availability to you, for extracting support material. The plan may be modified as you proceed through the remaining steps of the methodology. Prepare for your writing by following the resource section of your plan. Gather information appropriate to your writing from print, electronic, personal interviews, the Internet and other sources identified in your plan.

13. Gather Information.

Using support material greatly enhances the audience's perception of your credibility.  Begin to construct your information base by surveying what you already know.  After you have determined what additional information is needed for your communication activity, use the Reading Methodology as a guide to quickly and effectively obtain that information.

14. Create an outline.
Create an outline based on the thesis statement.  The outline should include the main points you plan to present in a logical order, typically involving an introduction, body, and conclusion.  The more complete your outline is, the easier it will be to write coherently.  As you work through the writing process, the outline can be modified to reflect changes in your thinking or approach to the writing.

15. Write rough draft.
Use the relevant and appropriate information to write a first version or rough draft based on the outline you created.  However, make sure that your written work does not read like an outline.  At this stage of the process, do not be too critical of your writing.  It is important to let the writing take its own direction at this stage; your primary goal is to record your thoughts.

16. Assess and edit.
Read through the rough draft and assess the work on several levels.  At a general level, determine that the purpose and criteria have been met, the writing matches the audience, the information is not missing parts, redundant, or contradictory, etc.  At a more specific level, find grammar, spelling, and punctuation errors.  Finally, assess your reasoning, look for indications of bias, logical ordering of ideas that leads the reader to your conclusion, and consistency of approach or reasoning used to support you conclusions.  Make the appropriate changes to produce an edited draft.

17. Produce final copy.
Obtain feedback about the edited draft before submitting the final version.  The most important feedback to receive is that regarding content and reasoning.  However, your final copy should be free of grammar and spelling errors.  Those giving feedback should be aware of the purpose, criteria, and plan.  Make revisions and final edits to produce the final version your audience will read.  When appropriate, as with a term paper, make sure the final product meets the style guidelines provided by your audience.

18. Assess the process used.
It is important to assess your use of the communication methodology in order to improve future use of this process.  Use the SII methodology to assess your performance and use of the methodology.  Continual use of this methodology will enhance your overall effectiveness and efficiency as a sender or receiver of a message.

Example of the Communication Methodology
In this example you will see one complex situation involving the use of  three variants of the communication methodology as part of preparing and delivering a research talk.

Professor Bloom is director of Northern University's Foundations of Problem Solving course.  Northern University implemented the freshman‑level course last year in an attempt to provide students with the necessary skills they will need for success in college and life.  Dr. Bloom conducted research during the first semester of last year and is preparing to communicate her results to the problem solving community.

1. Identify purpose and topic.
To share her research results with her professional colleagues.

Topic: The effect of a problem solving course on students’ GPA’s.

Thesis:  The purpose of this paper is to analyze the effectiveness of a freshman level problem solving course on developing students’ preparedness for college as measured by their first semester grade point averages.

4. Identify audience.
Dr. Bloom identifies her potential audience as those individuals interested in improving students’ problem solving skills and/or altering the traditional freshman‑level college curriculum.  Dr. Bloom asks several of her colleagues to suggest vehicles for communicating her results.  One colleague suggests that the national conference on problem solving would be the ideal place her to present her findings.

19. Select the medium for communicating your message.
Dr.  Bloom reviews the guidelines for the conference and realizes she needs to submit a 10 page paper and brief outline for her presentation to the paper review and selection committee.  She decides to write the paper first and use that as the basis for her presentation description.

20. Develop a plan.

Dr. Bloom wants to submit a quality research paper to the paper review and selection committee in four weeks.  She develops the following plan to guide her efforts during the next four weeks.

Schedule for completion:

Week 1:  Outline and Rough Draft

Week 2:  Identify three people who are capable and willing to review her rough draft.  Provide them with a copy of the rough draft and ask for their feedback within three days.

Critically read and edit her own work.

Week 3:  Synthesize reviewers comments, edit and re‑write sections as appropriate.  Write the abstract.

Week 4:  Produce three copies of the paper and mail them to Dr. Stephanie Whitehouse to distribute.

Criteria for Assessing the paper:

1)  Reviewers' comments regarding the quality of her research and writing.

2)  10 pages in length.

3)  Acceptance of the paper for the conference.

4)  Review and selection committee's reasons for accepting or denying the paper.

Resources:

1)  Analyzed data from her students.

2)  Notes she took on the 10 articles while reading.

3)  Author's style guide.

21. Gather Information.

Existing information

Dr. Bloom has collected and analyzed the research data.  Her major finding is  that freshman students enrolled in the problem solving course (50%) of the freshman class averaged a 2.95 GPA for the semester compared to a 2.15 GPA average for students who did not take the problem solving class.

Available information

Dr. Bloom has collected, but not read, 25 research articles that may relate to her major finding.

Needed Information

Author's style sheet, deadlines and general information about the problem solving conference.

Dr. Bloom uses the reading methodology to assess critically the potential value and utility of the 25 pieces of research to her paper.

Dr. Bloom carefully reads the remaining 18 articles keeping in mind her objectives and criteria.  The first three articles she read did not completely explain the methodology used to gather the data.  Dr. Bloom decides to exclude these articles because the study could not be replicated, and the findings, therefore, could not be validated.

She also decides to exclude two articles that contain major inconsistencies between theory and practical application of the theory.

One article is excluded because the recommendations and conclusions are completely unrelated to the results of the study.

22. Create an outline.
I.  Introduction to the study

II.  Review of Related Research

III.  Methodology of the Study

IV.  Findings

V.  Discussion of Findings

VI.  Conclusions and Recommendations

VII.  References

23. Write rough draft.
Dr. Bloom's rough draft is 15 pages long.

24. Assess and edit.
She mails her rough draft to the three reviewers she has selected and asks them to suggests ways in which she could shorten the paper while maintaining quality.

The first reviewer suggests shortening the review of related literature section by synthesizing the findings of the studies collectively, rather than discussing each of them separately.

The second reviewer suggests combining the findings section with the discussion of the findings section by presenting a finding and immediately discussing that finding before moving to the next finding, rather than re‑stating the findings before discussing them in the next section.

Example:  

Finding 1  Students reported higher GPA's

Discussion:  This supports Chan and Weingarts' assertion that the level of students cognitive growth is constrained more by opportunity (access) to engage in meaningful learning experiences than it is by aptitude.

The third reviewer, a professional proof‑reader, makes several changes that result in more concise expressions.  This person's suggestions reduce the draft from 15 pages to 13 and ½ pages.

Dr. Bloom focuses on the methodology section and realizes that she has not included a key component of the study.  

25. Produce final copy.
Dr. Bloom incorporates all the suggestions her reviewers provide and writes the final copy. She asks the first reviewer to serve as a final reviewer of the paper.  That person makes a few minor grammatical corrections and returns the paper to Dr. Bloom.  Dr. Bloom makes the final corrections, duplicates the paper and then turns to preparing her oral presentation. She uses a similar process for converting the paper into a presentation.

26. Assess the process used.
Dr. Bloom assesses the effectiveness of her reading, writing, and speaking processes using the SII method.  She develops a plan of action to address her areas for improvement and then proceeds to plan her next research adventure.  
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Teamwork involves a group of people actively cooperating in an organized way to achieve a goal. The process of teamwork is fast becoming more commonplace in all areas of society, including business and industry, health care, public service, government, and education.

The benefits of teamwork are numerous. When an effective teamwork process is employed, more can be accomplished with greater quality outcomes. Many interpersonal skills are developed as a result of teamwork. Also, individuals within a team benefit by teaching others new skills, learning to negotiate, exercising leadership, working with diversity, and being part of a team effort with individual accountability. It is for these reasons that the activities in this course have been designed to incorporate the teamwork process.

This section introduces the Teamwork Methodology which outlines a general process by which teams can be formed and function effectively. The use of team roles is, of course, an important part of the process.

	Teamwork Methodology

	1.
Define Mission




Establish a common vision and goals for the team.

2.
Recruit Members



Assemble the individuals to meet the needs of the team.

3.
Collect Resources



Identify and collect resources available to the team.

4.
Build the Team




Assign members to appropriate roles.

5.
Create and Implement Plan

Schedule the resources for identified tasks and perform the plan.

6.
Assess Performance



Assess the performance of the team against the plan.

7.
Modify the Plan



Make periodic improvements to the plan.

8.
Provide Closure



Provide final point, or end to the team efforts.  Celebrate accomplishments.


A Simple Example
 Scenario:
A suggestion has been made by a few people in your residence hall to have a Halloween Party.  As the suggestion has been shared with others, there is common agreement about having such a party.  The people in your residence hall must now work as a team to make it happen.  The Team Captain leads the following process.

1.
Define Mission



Plan and implement a fun and safe party.

2.
Recruit members



Create and post flyers for volunteers, and orally ask for volunteers as he/she meets people in the residence hall.

3.
Collect Resources


Determine what money is available for the party from the Residence Hall director and determine what space or location is available for the party.

4.
Build the Team



Have a meeting of volunteers to find out what task each person would like to do.  Determine tasks based on each volunteer's interests and strengths.

5.
Create and Implement Plan
Assign refreshments, decorations, and publicity to volunteer groups.  Create a time line for each task and a system to report progress to the Team Captain.

6.
Assess Performance


Have each group of volunteers implement the assigned tasks and report when completed or when more help is needed.  Check with each group periodically and make sure tasks are being accomplished and done so in a timely manner.

7.
Modify the Plan



As the time nears for the party, the group assigned to refreshments is overwhelmed.  The Team Captain asks the group assigned to publicity to help in this area.

8.
Provide Closure



After the party, meet, review, write down notes for next year's volunteers. The left-over food and beverages are split among the team of volunteers.

Discussion of the Teamwork Methodology
1.

Define Mission

The first step to building a team involves identifying and defining the purpose and objectives for the team. The mission influences who is recruited for the team, what resources the team needs, and the main tasks team members need to perform. Teams are formed for various purposes. In some cases, teams are formed to accomplish a specific goal, while others keep the same structure but the people may change. 

2.

Recruit Members

Identify and then recruit people who believe in, and are committed to, the stated mission. These individuals should define their goals and objectives, share reasons for involvement, and indicate how they can add value to the team.

3.

Collect Resources

The team’s mission statement influences what resources are required and necessary (to meet team goals and objectives). Identify what resources are available to the team and then determine what additional resources need to be obtained. Examples of a team’s resources include the team members and their skills, money and financial assets, information, computers, physical equipment and facilities, time, and team members’ individual resources they are willing to contribute for use by the team. 

4.

Build the Team

It is important that team building occur at this point and continue throughout the process. An important component of team building is the creation of shared ownership of goals and objectives. Team members must believe that the team’s goals are worthwhile and obtainable. The creation of team roles, with job descriptions, enhances accountability, performance, and unity while helping to facilitate team goals. Depending on the purpose and length of the team’s mission, roles should be periodically rotated among team members so that everyone can gain experience, and improve skills in different areas.

5.

Create and Implement Plan

Develop a plan for achieving the team’s goals and objectives. The process of creating the plan need not be democratic. However, it is important that all members accept responsibility for their role in performing the plan. Successful completion of the plan depends on “buy‑in” or acceptance by team members. Implement the plan with team members performing according to their roles. The Team Captain is responsible for the overall performance of the team.

6.

Assess Performance

Regularly assess each member’s performance according to the criteria set for each role. Also assess the team’s progress as it performs the plan, and works toward meeting goals and objectives. By assessing during the early stages of the plan (as well as on a regular basis), you can determine what is working and what needs to be changed.

7.

Modify Plan

Update the plan of action as dictated by the situation and/or the team’s performance. Changes and modifications can be made for both the short term and long term. In addition to modifying the plan, options for change include shifting roles within the team, adding new team members, obtaining additional resources, and changing the goals and objectives. 

8.

Provide Closure

All team members should know when the plan is completed or the objectives have been met. Both individual and team accomplishments should be acknowledged and celebrated.

Example of the Teamwork Methodology 
Scenario: 

The students who make up the senior class at your school would like to purchase a “class gift” to give to the college at graduation.
Define Mission

Senior class president Monica Lane announces that a committee will be formed for the purpose of purchasing the senior class gift.

Recruit Members

Monica places an advertisement in the campus newspaper inviting people to attend the initial planning meeting. Five people in addition to Monica attend. In analyzing the five students’ individual interests, Monica realizes that each person has skills and interests in a particular area. Michelle is a management major and wants to gain experience in leading a team. Joe works in the Student Activities office and wants to build that experience into a career. David’s interest is in sales and he realizes he needs to improve his marketing techniques before beginning his career. Kara plans a career in politics and wants to apply what she has learned in decision making courses to a real‑life situation. Dana will be going to law school next year and wants to practice conflict resolution.

Collect Resources

The student government treasurer has allocated $525 for the gift. The Student Activities director has agreed to serve as a consultant to the team, just as she has for the past five years. She offers the use of her office, telephone, and computer.

Build the Team

Roles are chosen for each person to perform during the project. A brief description of the main duties for each person are as follows: 

Michelle 
Team Leader
· Manage time resources.

· Make sure each team member accomplishes his or her job.

· Help team keep focus on the team's objectives.

Joe


Researcher and Treasurer
· Generate a list of previous class gifts.

· Establish the college's needs and generate a list of possible gifts.

· Obtain the money for the gift.

David 

Salesman and Spokesperson
· Make contact with merchandisers and retailers of possible gifts.

· Provide information about pricing; negotiate prices if possible.

Kara 

Purchaser and Recorder

· Collect and document information throughout the project.

· Synthesize information to assist in decision making.

· Purchase the gift.

Dana

Conflict Resolver and Reflector
· Assess the processes of the team; offer regular feedback about the team’s performance including strengths, areas for improvement, and insights.

· Serve as mediator to help resolve conflicts that arise among team members.

Create and Implement Plan

Michelle develops the plan of action and presents it to the team for their approval. 

The group decides on the following two goals:

1.  Give a class gift that is practical and useful to the school.

2.  Complete the process within 120 hours .

The objectives agreed upon by the team are:

· Inventory the needs of the college.

· Inventory previous gifts.

· Create a plan for soliciting creative ideas.

· Create a process of group decision making in which at least four out of five team members will agree upon.

Assess Performance

Michelle speaks with each member on a regular basis to monitor their progress and the process. Joe notes that it is really late in the school year and most administrators are out of the office in meetings most of the times he is available. David and Kara note that they cannot do anything until Joe’s tasks are completed. Michelle calls a meeting to discuss these issues and asks Joe to identify someone who might be able to help them.

Modify Plan

Joe recruits his friend Claire to help obtain the information. The team also decides to have Claire and Joe collaborate rather than split the task. Their thoughts are that the two of them have a better chance of getting appointments with the necessary people than only one. Kara suggests the team set aside $50 from the budget to have a pizza party to celebrate the purchase of the gift. The team agrees that a pizza party is a good idea but don’t want to spend the class’ money on themselves. Dana speaks with the student government treasurer who decides to release an additional $50 for the team’s personal use.

Provide Closure 

The mission is a success. The class gift is well received and the team spends a total of 115 hours on the project. The pizza party is a great opportunity for all the members to reward themselves for the hours they spent on the project. Michelle leads the assessment process after the party. She asks each member to list his or her two greatest strengths, two areas for improvement, and two insights discovered about teamwork as a result of involvement with the team. Michelle provides the Student Activities Director with a copy of the team’s work for future class gift planners.

Activity 2.1:
The Problem Solving Methodologytc \l2 "Activity 2.1:The Problem Solving Methodology

Theme: Problem Solving

Why Learn This
The Problem Solving Methodology is a tool to help you improve your proficiency at the process of problem solving. Without a methodology, most people are more easily lost and ineffective when it comes to solving difficult problems. Having a common methodology to use in problem solving contexts increases your confidence, and the quality of solutions and decisions you make.

Learning Objectives
1.
Gain a better understanding of the Problem Solving Methodology and how it can be used to develop proficiency with the process of problem solving.

2.
Learn to apply the Problem Solving Methodology by analyzing it in the context of the given example.

Performance Criteria
1.
The level of understanding about problem solving demonstrated in your answers to the Critical Thinking Questions. 

2.
Future criterion: Your ability to apply the Problem Solving Methodology to new situations.

Class Preparation
Read through Methodology 2.1 and this activity and consider the Critical Thinking Questions.

Resources
Methodology 2.1 — Problem Solving Methodology

Plan
1.
Read the discussion and examples of the Problem Solving Methodology.

2.
Take notes from your reading using the Reading Log form in your Learning Assessment Journal.
3.
Answer the Critical Thinking Questions.

Critical Thinking Questions
1.
Why does Charlie have to make assumptions rather than finding out the correct information?

2.
How did Charlie determine the values for each of the following? Where was the information obtained?

Cost of new car

Repair cost of new car

Monthly payment to parents

Number of years Charlie will own car

Number of years Charlie will lease car

Monthly payment to bank

3.
What assumptions made by Charlie do you question? Why? 

26. What assumptions were never used in solving the problem?

5.
Why is it important to build and use models when problem solving? Do you agree with the models Charlie created? Why or why not?

6.
What are some other key issues that Charlie could have considered for this problem? Which key issues were never used in solving the problem? 

7.
Do you feel Charlie made the correct decision? Why or why not?

Activity 2.2:
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Theme: Mathematical Thinking

Why Learn This
The Learning Process Methodology (LPM) provides you with a useful to tool for learning the key processes in this book and exploring the process of how people learn.  When you consider all the situations in life where you will need to learn something new, you begin to realize how important and beneficial it is to be a good learner and keep improving your ability to learn (become a self-learner).  Your understanding, application, and practice with the Learning Process Methodology will help you with the learning and skill development you do in this course and throughout your life.    

Learning Objectives
1.
Understand how the Learning Process Methodology is used in the context of this course: (1) as a tool for learning processes, concepts, and tools, and  (2) as a model for learning when performing activities.

2.
Begin applying and practicing the Learning Process Methodology to improve your learning skills and abilities.

Performance Criteria
1.
The comprehension and understanding of the LPM demonstrated in your answers to the Critical Thinking Questions.

2.
The strength (in terms of meeting the criteria) of Recorder’s and Reflector’s Reports.

3.
Future criterion: Demonstrated use of the LPM in other courses.

Class Preparation
Read through Methodology 2.2 and this activity and consider the Critical Thinking Questions.
Resources
1.
Foundations of Learning, Chapter One- Introduction to Foundations of Learning.

2. 
Figure 2.1- The Learning Process Methodology and Figure 2.2-Simple Example of the LPM.

3.
Discussion of  the Learning Process Methodology (page xx).

4.
The Recorder and Reflector Report forms in the Learning Assessment Journal.

5.
Your team members.

Information
The Learning Process Methodology (LPM) is a tool for helping you better understand the process of learning as well as resource to use when you are learning.   Recall that the LPM is shown in Figure 2.1 along with a discussion of each step. To help you better understand the LPM, the discussion below breaks the methodology into three main parts with a phrase that summarizes and describes two or three steps.

Preparing to Learn
Set the stage for learning:  Why, Orientation, and Prerequisites
At the very beginning of the process of learning something new, it is important for you , the learner, to (1) know why what you are about to learn is important and worthwhile, (2) how what you are about to learn fits into the scheme of things; an overview of the “big picture”, and (3) what you need to know to be successful at learning before you start the process.  In general, the learner should be given some motivation to learn, some understanding of what is being learned, and the basis to determine if he/she has the appropriate knowledge and skills for learning the new material. 

Set goals and criteria for learning:    Learning Objectives and Performance Criteria
The next two steps of the LPM provide you with a clear statement as to what is to be learned and what is expected of the learner at the end of the process.  This helps you focus your efforts as you begin learning; knowing what the objectives are and how your performance will be measured.  You should be continually checking to see if you are on track to meet the Performance Criteria during the learning process.

Obtain relevant information for learning:    Vocabulary and Information


The next two steps provide the learner with the necessary terminology and information necessary to begin the process of  learning something new.

Performing a Learning Activity
Implement action for learning:
Plan, Models, and Critical Thinking
The process of building new knowledge (learning something new) involves constructing and following a plan with a set of tasks which result in meeting the established criteria.   The plan should include the use of he obtained information, models, and questions which require critical thought.  Models and examples help you to explore and build understanding about what you are learning.  New knowledge is constructed by thinking critically , both asking and answering key questions.

Apply what you have learned:
Transfer and Problem Solving 

Transfer means that you can apply what you have learned to a new context, i.e. transfer it to a different situation.  

Assessing and Building New Knowledge
Assess the learning process:
Self-Assessment
It is a good ideas to self-assess your progress through the process of learning.   Truly knowing you have learned requires that you be able to assess your performance and determine that you have met the given criteria.  By self-assessing your performance you can improve future performance.

Construct new knowledge:
Research and scholarship
People who are self-learners continue the learning process to research and construct new knowledge from what they have already learned.  This includes applying knowledge in new contexts, creating new methodologies, and making new interpretations or seeing things in a new way.

Plan
1.
Form teams of four.   Determine who will perform which of the following roles: Captain, Recorder, Reflector, and Spokesperson.


2.
Review Figures 2.1 and 2.2 .   

3.
Read the discussion about the Learning Process Methodology (pages xx-xx).

4.
Read through this entire activity.  The Recorder should note the use of the Learning Process Methodology in the design of this activity.

5.
Answer the Critical Thinking Questions.

6.
Identify and record the three most important discoveries your team made during this activity.

7.
Work with the Reflector to prepare a report that identifies two strengths of your team’s performance (and why they were strengths), two areas for improvement (and how these improvements can be made), and two insights about the learning process.

Critical Thinking Questions
1.
Which steps in the LPM prepare you as a learner (to learn something new) and why is this important?

2.
Given that class time is limited, which steps of the LPM should be done before coming to class?  in class?  outside of class?

Before Class:

During Class:

After Class:

3.
Which steps of the LPM keep you most focused (on the learning task) and should be referred to periodically during the learning process?  Explain.

4.
Why is it important to not skip the prerequisites and vocabulary step of the LPM?  What are the potential consequences?

5.
Which step(s) of the LPM is most important to helping you improve your learning skills in the future?  Why is this so?

6.
How would you explain the Learning Process Methodology in your own words?

Exercises
1.
Choose another course you are presently taking.  Describe and assess how well the first six steps of the Learning Process Methodology were implemented during the first few class periods.  

2. 
Using something you have learned in some other course, explain the difference between “thinking you know” and “knowing you know.”   Refer to steps 10 ‑ 12 of the Learning Process Methodology in your  explanation.

3.
Document and record  your use of the Learning Process Methodology to learn a concept in another course.   Use the Free Writing section in your Learning Assessment Journal.

Activity 2.3:
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Theme: Assessment

Why Learn This
Since most people are not familiar a formalized process for performing an assessment, the Assessment Methodology becomes a very important set of guidelines that can be of great benefit. A common trait of people who have attained positions of respect and authority is that of being a strong assessor. Also, the ability to self‑assess is a requirement if you are to become a self‑learner or independent learner. As you become better at assessing and self‑assessing, you are better able to gauge your progress and to make improvements as you do work in school, or perform in other contexts. 

Learning Objectives
1.
Gain a better understanding of the Assessment Methodology and how it can be used to develop proficiency with the process of assessing.

2.
Learn to apply the Assessment Methodology by analyzing it in the context of the given example.

Performance Criteria
1.
The level of understanding about the Assessment Methodology displayed in your answers to the Critical Thinking Questions. 


2.
Future criterion: Your ability to apply the Assessment Methodology to new situations.

Class Preparation
Read through Methodology 2.3 and this activity and consider the Critical Thinking Questions.

Resource
Methodology 2.3 — Assessment Methodology

Plan
1.
Read the discussion and examples of the Assessment Methodology.

2.
Take notes from your reading using the Reading Log form in your Learning Assessment Journal.
3.
Answer the Critical Thinking Questions.

Critical Thinking Questions
1.
Why does a performer need to know the purpose of the performance before setting up an assessment method?

2.
Should the assessor and assessee always discuss what is important and feasible to assess rather than one of them making the decision? Why or why not?

3.
Why are criteria, measures, and scales all used in an assessment? How are they related and how are they different?

4.
How might Professor Bohn’s scale differ (keeping the criteria and measures the same) if he were assessing a fellow researcher rather than a junior in college?

5.
What other measures could Prof. Bohn have used to evaluate the same criteria? What scale could he have used for each additional measure?

6.
An assessor must have many talents including knowledge of the content area to be assessed, good observation skills, and a desire for fairness. Which of these do you think is the most important for Prof. Bohn to possess in this scenario? Why?

Exercises
1.
Choose a type of performance you would like to improve upon. Find someone whom you trust who is qualified to evaluate this type of performance. As the assessor following the Assessment Methodology, have this person create an assessment report. Write a two‑page paper about the results including comments about the ways in which using this approach improved your performance.

2.
Interview a coach of some sport. Determine what criteria he or she uses to evaluate the team’s performance, the measures for each criterion, and the scales for each measure. Also determine the various types of feedback given to the team members. Write a one or two‑page paper about your findings.

Activity 2.4:
The Communication Methodologytc \l2 "Activity 2.4:The Communication Methodology

Theme: Communication

Why Learn This
The field of communication is broad and encompasses many message forms and media.  The communication process is comprised of several sub‑processes that influence and interact with each other.  Those processes are reading, writing, speaking, and assessment.  The purpose of this methodology is to provide a guide for reading, writing, and presenting technical communication, three of the four key sub‑processes that, in unison, comprise communication. 

Your success in this course, college, and life will depend on your ability to convey your thoughts and opinions, feelings and emotions, suggestions, conclusions and recommendations to others effectively.  The more effort you put into developing your communication skills, the greater your likelihood of attaining success in personal, social, and professional situations.

Learning Objectives
11. To understand how to prepare, write and present a technical report.

12. To use the communication methodology as a means of conflict resolution within your team and personal life.

Performance Criteria
1.  Demonstrated ability to use the communication methodology

Measure 1: 
Accurate identification and selection steps appropriate to your communication.

Measure 2:
Degree to which your team members agree with your self‑assessment of your performance using the communication methodology.

Measure 3:
Measurable growth in the quality of your reading, writing, and speaking performances in this course.

2.  Effective communication between and among team members.

Measure 1:
Application of systems thinking to interpersonal communication situations so as to maximize construction of shared meaning and minimize conflict.

Measure 2:
Degree to which other teams and your instructor assess your demonstrated mastery of the communication methodologies.

Class Preparation
Read through Methodology 2.4 and this activity and consider the Critical Thinking Questions.

Critical Thinking questions
1. 
How would a methodology for making an oral presentation differ from the communication methodology given here (which focuses on writing)?

2.  How does the assessment methodology relate to technical communication?

3.  What role does reflection play in effective team communication?

4.  Why is Martin Luther King's “I have a dream” speech so popular?

5.   How are the main points of a written or spoken presentation related to the thesis statement?  How are they related to each other?

12. Prepare an outline of a modification of the Communication Methodology that deals with reading instead of writing.

Exercises
a Recall a conversation you had with a friend today.  Refer to the speaking methodology to answer the following questions:

a Which steps did you use?

a Which steps did you skip? 

a How effectively did you use those steps?

a  What was the effect of skipping those steps?

2.
Assess your current use of each of the sub‑processes.  Develop a plan of action to address your areas for improvement in each of the areas.  

Activity 2.5:
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Theme: Teamwork

Why Learn This
The Teamwork Methodology is a tool to help you with the various aspects of the teamwork process. There will be many occasions in school, the workplace, and social settings where you can apply the teamwork skills you develop. In whatever teamwork context, the more competent and skillful you are at working with others, the more enjoyable and productive these experiences will be.

Learning Objectives
1.
Gain a better understanding of the Teamwork Methodology and how it can be used to develop proficiency with the process of teamwork.

2.
Learn to apply the teamwork Methodology by analyzing it in the context of the given example.

Performance Criteria
1.
The depth of understanding about the Teamwork Methodology displayed in your answers to the Critical Thinking Questions. 


2.
Future criterion: Your ability to apply the teamwork Methodology to new situations.

Class Preparation
Read through Methodology 2.6 and this activity and consider the Critical Thinking Questions.

Resource
Methodology 2.6 — Teamwork Methodology

Plan
1.
Read the discussion and examples of the Teamwork Methodology.

2.
Take notes from your reading using the Reading Log form in your Learning Assessment Journal.
3.
Answer the Critical Thinking Questions.

Critical Thinking Questions
1.
How does it help the team for each team member to know and share his or her strengths and interests?

2.
Which team member had the most difficult job in the college class gift scenario? Why?

3.
Which team member had the easiest job in the scenario? Why?

4.
Why is it important to collect information about the resources? How does information about resources affect building the team and creating the plan? Use an example from the scenario.

5.
In what steps of the Teamwork Methodology are goals for the project required or used? How do you know? 

6.
How would you change the Teamwork Methodology (including adding, deleting, changing, or reordering steps) to make it more useful for the class gift scenario?

Exercises
1.
Think of a case in the near future where you could use the Teamwork Methodology to improve an outcome. Explain the situation and how you plan to implement the steps.

2.
Think of a time when you have worked on a team. In a one or two‑page paper, explain and assess how you functioned as a team. Discuss how your teamwork process could have been improved by using the Teamwork Methodology.

