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Course Introduction 
 
This course will introduce you to the WorkKeys system of workplace skills 
evaluation.  This course will teach you Applied Mathematics skills. 
 
This section will focus on the goals and organization of the course. 
 
 

What is Applied Mathematics? 
 
This course will provide you with training for the Applied Mathematics skills area 
of the WorkKeys system. 
 
Applied mathematics is the skill of applying 
mathematical reasoning and problem-solving 
techniques to workplace situations. 
 
The application of math skills, along with the 
ability to use reasoning and problem-solving 
techniques is even more crucial to an employee in 
the workplace.  Workers are often responsible for 
determining the important information and the 
best method for setting up and solving problems.  
Mathematics is the tool required to solve these 
problems.  By using applied mathematics skills, 
employees will be able to operate the business 
more efficiently and safely. 
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Course Objectives 
 
The overall objectives of this course are: 
 
 Introduce WorkKeys and Applied Mathematics. 
 
 Improve your Applied Mathematics skills by teaching you skills you need 

and giving you a chance to practice these skills. 
 
 Provide you practice in answering questions similar to those on the 

WorkKeys Applied Mathematics test. 
 
 
 

Applied Mathematics Skill Levels 
 
WorkKeys Applied Mathematics has 5 levels.  The higher levels correspond to 
more difficult skills.  As the level increases, so does the difficulty of the documents 
and problems to be solved. 
 

Level 3      Level 4      Level 5      Level 6      Level 7 
 

Text to Read                  More Detailed 
 

Presentation of Information         More Difficult and Unfamiliar 
 
At the higher levels the problems will become more difficult, with more steps, 
details and unnecessary information. 
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Level 3 
 
In this level you will be doing mostly one-step mathematical operations.  The 
problems will deal primarily with: 
        Quantities                            Time 
         Money                                Measurement 
         Fractions and Decimals      Positive and Negative Numbers 
 
These problems contain only information needed to solve the problem. 
 
 
In Level 3, You Will Learn To: 

 
- Add, subtract, multiply and divide using whole numbers. 
 
- Add and subtract using positive and negative numbers. 
 
- Change a number from one form to another, using whole numbers fractions,  
  decimals or percentages. 
 
An example of a level 3 problem: In your job as a cashier, you receive a $50 
bill for a purchase of $32.91.  How much change should you give back? 
 
Level 3 Applied Mathematics involves simple word problems requiring a single 
type of mathematical operation.  Problems at this level contain only the 
information necessary to solve them and they are organized to make the problem 
straightforward. 
 
At this level you are expected to have some basic mathematical knowledge, such 
as mastery of basic addition and multiplication facts.  You should be able to 
recognize the common symbols such as +, -, x, the dollar symbol and percent 
symbol.  You should be able to convert units of time, such as changing hours into 
minutes.  You should be also be able to convert money quantities, such as between 
dollars and cents. 
 
Level 3 problems deal primarily with quantities, money, time and measurement.  
Unit conversions at this level involve money and one-step time conversion (hours 
to minutes or vice-versa). 
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Level 4 
 
In this level, the problems involve: 
   Multiple-Step Problems  Percentages 

Averages       Diagrams and Graphs 
Ratios and Proportions  Fractions 

   Measurements 
 
In Level 4, You Will Learn How To:  
 
- Reorder information and eliminate extraneous information in order to solve 

problems 
- Calculate one-step conversions 
- One or two mathematical operations; addition, subtraction, multiplication or 

division on positive or negative numbers 
- Calculate averages, simple ratios, proportions and rates using whole numbers 

and decimals 
- Add simple fractions, decimals or percentages 
- Read simple graphs and diagrams. 
 
An example of a level 4 problem: At a clothing store, all coats are on sale 
for 20% off.  The regular price is $49.  What is the sale price (not including 
tax)? 
 
Level 4 problems are multi-step problems that may require the use of more than 
one mathematical operation.  You will be required to use positive and negative 
values, fractions, decimals and percents.  Conversions within the English and 
metric system of measurements will sometimes be necessary to solve the problem.  
Averages, rates, ratios and proportions will also be used to solve problems when 
appropriate.  You will also work on reading and gathering information from 
simple graphs. 
 
At this level, you are expected to have a working knowledge of the four 
mathematical operations (addition, subtraction, multiplication and division).  You 
should understand positive and negative numbers.  You are also expected to 
understand how to change from one form of a number into another (e.g. fraction to 
decimal or percent).  You should also be familiar with common fractions and their 
decimal equivalents. 
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Level 5 
 

At level 5, the appropriate information and operations needed to solve the 
problems are less obvious than at the lower levels.  In previous levels, the tasks 
are more clear and the facts obvious.  At level 5 some extraneous information is 
present.  Types of problems include: 
 

Perimeter and Area  Production Rates 
    Measurement    Best Deals  

Fractions      Percentages 
 

In Level 5, You Will Learn How To:  
 

- Separate the important facts from extraneous information 
- Look up formulas and use them appropriately to perform one-step conversions 
- Calculate using mixed units 
- Calculate perimeter and areas of basic shapes 
- Calculate percentage discounts or markups 
- Complete a balance sheet or order form 
- Calculate the "best deal" using one- or two-step calculations to compare costs. 
 

An example of a level 5 problem:  Quick call charges 18¢ per minute for long-
distance calls.  Econo Phone totals your phone usage each month and rounds 
the number of minutes up to the nearest 15 minutes.  It then charges $7.90 per 
hour of phone usage, dividing this charge into 15-minute segments if you used 
less than a full hour.  If your office makes 5 hours 3 minutes worth of calls this 
month using the company with the lower price, how much will these calls cost? 
©1994 by ACT, Inc.  All rights reserved.  Reproduced with permission. 
 

Level 5 contains problems that include more information than is actually needed 
to solve the problem.  Level 5 also works on measurement skills including 
conversions within or between systems of measurements.  You will also calculate 
the perimeter and area of certain shapes and calculate the percentage discounts and 
markups and find the best price by comparing costs. 
 

At this level, you are expected to have a working knowledge of the four 
mathematical operations.  You should understand how to work with positive and 
negative numbers.  You must understand the connections between fractions, 
decimals and percents and know how to change from one form to another.  You 
should also be able to calculate averages and ratios and use proportions to solve 
problems.  Addition of common fractions, decimals and percents is a skill you 
should be comfortable with. 



KeyTrain 
Applied Mathematics  Introduction 
 

   
Copyright © 2000, ACT, Inc.  For use only by KeyTrain licensed users.                   Page 7  

Level 6 
 
At level 6, the tasks are more complex, both in the number of calculations required 
and in the wording and organization of the problems.  Several calculations may be 
performed and the resulting values then compared, converted and/or used in 
further calculations.  Skills used in previous levels are involved in performing the 
higher tasks.  You should be able to set up a problem in an equation form.  
Problems include: 
   Multiple-Step Problems   Area 
   Fractions        Volume 
   Percentages       Best Deals 
   Rate Problems      Troubleshooting Problems 
 
In Level 6, You Will Learn How To:  
- Solve complicated multiple-step problems that may require manipulation of the 

original information 
- Calculate using negative numbers, fractions, ratios, percentages and mixed 

numbers 
- Calculate multiple rates and then compare the ratios or use them to perform other 

calculations 
- Find areas of rectangles and volumes of rectangular solids 
- Calculate the best deal using the result in another problem 
- Find mistakes in calculations. 
 
An example of a level 6 problem: It takes you one hour to fill 20 boxes.  
Your co-worker can fill 25 boxes in an hour.  If you both fill boxes for 40 
minutes, how many boxes have you filled together? 
 
The skills required in level 6 are similar to those in the previous level, however 
they are of a more complex nature.  Several calculations, conversions, and 
comparisons may be needed to solve a problem.  Organization of a problem will 
be more difficult and the use of equations may be useful to help organize and 
solve some problems.  Manipulation of formulas may also be needed.  Fractions, 
mixed numbers, negative numbers and percents will be included. 
 
In addition to prior learning from earlier levels, you should understand how to find 
averages and use ratios and proportions.  You should be able to determine and 
calculate areas and perimeters. 
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Level 7 
 
Level 7 problems can include extraneous information, many steps of reasoning, 
troubleshooting, best deal calculations and any other skills discussed at the earlier 
levels in any combination.  Emphasis on careful reading and reasoning is very 
important.  Problems can include: 
 

    Multiple-Step Calculations  Percentages 
    Non-Linear Functions    Multiple Areas 
    More than One Unknown   Volume 
    Ratios and Proportions   Best Deals 

    Troubleshooting 
 
In Level 7, You Will Learn How To:  
 
- Do several steps of reasoning and multiple calculations 
- Solve problems involving more than one unknown and/or non-linear functions 
- Calculate the percentage of change 
- Calculate multiple areas and volumes of sphere, cylinders and cones 
- Set up and manipulate complex ratios and proportions 
- Determine the best economic value of several alternatives 
- Find mistakes in multiple-step calculations 
 

An example of a level 7 problem: The farm where you work has a cylindrical 
oil tank that is 2.5 feet across on the inside and 4 feet in height.  If 1 cubic 
foot of space holds 7.48 gallons, about how many gallons of oil should you 
order to fill the tank entirely?  ©1994 by ACT, Inc.  All rights reserved.  Reproduced with permission. 
 
Level 7 problems involve many earlier skills.  Problems may involve 
combinations of one or more skills such as best deal calculations, troubleshooting, 
and sorting out extraneous information.  To solve level 7 problems, you must read 
each problem carefully, deciding what is being asked, locating the necessary facts, 
and determining what steps will be needed to solve the problem.  Reasoning skills 
will be very important in solving these problems. 
 
For level 7 you should be able to perform all of the mathematical skills from the 
previous levels.  These include basic computation involving fractions, decimals, 
percentages, negative numbers, conversions between and within measurement 
systems, proportions, areas, perimeters, volumes and solving multiple step 
problems. 
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WorkKeys ® 
 

 
 
This course helps you to study the skills outlined by the ACT WorkKeys® system.  
But what is the WorkKeys system?  The WorkKeys system was developed by 
ACT, Inc. to help you get the skills you need to be successful in most workplaces. 
 
The WorkKeys system provides a common language for employers and employees 
to describe and discuss the skills needed to perform common work tasks 
successfully.  With this system, you will be able to demonstrate that you possess 
the skills and qualities required for certain job assignments.  This section will 
explain briefly how this works. 
 

The WorkKeys System: 
 

 Was developed by ACT, Inc. in 1991 (the same company that created the 
ACT Assessment® exam). 

 

 Examines your ability to perform common practical tasks. 
 

 Teaches you to deal with common situations you will find in your current or 
future job. 
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The WorkKeys System 
 
Perhaps you have heard of the WorkKeys tests.  You may be using this course to 
study for this test, or you may be using it just to improve your workplace skills.  
However WorkKeys is more than just a test.  It is a system that provides a common 
language to describe common work skills.  The three main parts of this system are 
profiling, assessment, and training.   
 
 
 

 
 
 
 
 
 
 

Profiling - Matching skills to jobs. 
Profiling is a step-by-step procedure for determining what basic skills and 
what skill levels are required to be successful in a specific job assignment.  
An experienced job profiler and current workers in the job examine the job 
assignment and produce a list of the most important skills and the level of 
each skill required by the job. 

 
 

Assessment - The WorkKeys tests. 
A series of tests measure the current skills of an individual person.  This 
provides scores or "levels" in one or more skill areas. 

 
 

Instructional Support – Improving your skills to match job requirements. 
The WorkKeys system includes instructional support that identifies methods 
to help learners improve their workplace skills.  This course was developed 
using these methods as identified by ACT’s Targets for Instruction series. 

 
 
 

Instructional 
Support 

 

Assessment 
 

Profiling 
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WorkKeys Skills Areas 
 
The WorkKeys system includes the skills that are required for almost all jobs.  
These skills are essential to all professions at all levels of education.  The 
WorkKeys system groups common work skills into eight groups. 
 
Reading for Information 

These skills include your ability to read documents and understand the 
information contained in them. 

  
Applied Mathematics 

Measures your skill at performing common math skills. 
 
Writing 

The ability to compose and write documents that communicate ideas. 
 

Listening 
The ability to hear spoken information and understand directions and details. 
 

Teamwork 
Skills required to work together with people in a group towards a common 
goal. 

 
Observation 

Being able to learn tasks and information by watching other people perform 
these tasks. 

 
Applied Technology 

Understanding and working with electrical, mechanical, thermodynamic and 
hydraulic systems. 

 
Locating Information 

The ability to understand and work with information in the form of graphs, 
charts and diagrams. 

 
Note that WorkKeys does not include job-specific skills.  WorkKeys includes the 
basic skills that are used by all employees to understand and learn the specific 
items you need for an individual job. 
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How The WorkKeys System Works 
 
Many businesses use the WorkKeys system to match the skills required by their 
jobs with the skills of their employees.  The WorkKeys System is flexible and 
allows you to choose when and how you apply it.  However certain basic elements 
of the system are almost always used: 
 
Job Profiling 

Job profiling is a way to determine what skills and at what level are required for 
a specific job. 
- A trained profiler gathers a group of people who perform a specific job. 

 

- Together they examine the tasks required to perform the job. 
 

- The tasks are prioritized and ranked according to the WorkKeys scales. 
 

The result is a job profile, which describes the skills and skill levels that are 
required for the job. 

 
Employee Assessment 

- New or existing employees are tested in the skills essential for the job. 
 

- Each person receives a report of their skill levels. 
 
Instructional Support 

- In areas where the person's skills do not match the requirements of the job, 
instructional support is provided to improve the skills to meet the job profile. 
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An Example of the WorkKeys System in Use 
 

In this example, a particular job at the Osprey Manufacturing Company was 
profiled.  The job was a Machine Operator.  After the profiler met with a team 
of people from Osprey, it was determined that the basic skills most needed to 
learn and perform the job were: 

 Reading for Information at a Level 4 
 Applied Mathematics at a Level 5 
 Locating Information at a Level 4 

 
An employee who wanted to be promoted into this job took the WorkKeys 
assessments in these three areas.  Her scores were: 

 Reading for Information - Level 4 
 Applied Mathematics - Level 4 
 Locating Information - Level 5 

  
She has exactly the skill level required in Reading for Information, and has 
more than the skills required in Locating Information.  However she needs to 
improve in Applied Mathematics.  She could then study the Applied 
Mathematics Level 4 section of the KeyTrain course, take the practice quiz, and 
then take that WorkKeys assessment again. 
 

 

 

Osprey Machine Operator

2

3

4

5

6

Reading for
Info.

App. Math. Locating Info.

Job Profile

Employee Assessment

< 3 
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Benefits of the WorkKeys System 
 
For individuals and employees: 
 

- WorkKeys allows you to find areas you are strong in.  It allows you to 
demonstrate the skills that you already have to your current or future 
employer. 

 

- WorkKeys provides a path for you to improve your skills.  These skills 
are valuable to almost any job you have or want to have. 

 
- WorkKeys gives you a way to qualify for better jobs.  Jobs that require 

more WorkKeys skills generally pay better. 
 
 
For businesses: 
 

- WorkKeys allows a company to identify the skills that are needed for 
their most important job positions. 

 
- WorkKeys helps a company to place employees in positions where they 

can succeed.  It helps to ensure that employees in the key positions have 
the skills needed to do the job correctly. 

 

- WorkKeys increases productivity and reduces hidden costs associated 
with poor hiring decisions.  This helps the company to succeed. 

 
- WorkKeys assists the company in making hiring and promotion decisions 

fairly and evenly. 
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Test Tips 
 
You may be asked to take an assessment test as part of the WorkKeys system.  
Here are some tips to help you on this test: 
 

 Get plenty of rest the night before the test.  Eat a good breakfast that 
morning.  Get to the test promptly, to give you time to relax and get 
comfortable before the test begins. 

 
 Bring a watch to the test.  Lay it on the table in front of you so you can 

keep track of time. 
 

 Expect the first part of the test to be easier, and do not read more into a 
question than is asked. 

 
 As the questions continue, you will be given more and more information 

on which to base your answer. 
 
 When solving problems with lots of information, you need to read each 

line and pull out the important facts that are needed to solve the problem. 
 

If you are running out of time and/or you have no idea how to answer the question 
you should try to make an educated guess.  There are no points deducted for wrong 
answers. 
 
The Reading for Information, Applied Mathematics, Locating Information and 
Applied Technology tests are multiple-choice tests.  Each test is normally about 45 
minutes long.  Listening and Writing are given together, and involve listening to a 
tape and writing a description of what you heard.  In the Observation and 
Teamwork tests you watch several video tape segments, and then answer multiple-
choice questions about each segment.   
 
Normally you would not be given all of the tests.  Ask which tests you will be 
given before the test date, and study using the KeyTrain materials which you may 
have available. 


