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Executive Summary

The Manufacturig Skill Standards Council and ACT recognize the benefits to relative stake
holders of “stacking” MSSC certification credentials upon ACT’s WorkKeys Assessments,
specifically the National Career Readiness Certificate (NCRE)he “foundation” for

MSSC'’s Certified Production Technician (CPT), Certified Logistics Associate (CLA), and
Certified Logistics Technician (CLT) credentialing prograni$e results of this project and
review of its findings can help guide the selection of students into the program and encourage
skill development for those applicants whose skills currently do not match the
recommeirlationsfor entry.









Textbooks

MSSC offers two textbooks which are aligned with MSSC standards for CLA and CLT
These books should be viewed as primers for their respective. |&eésof their purposes is

to generate interest and further education in this field so workers will continuously enhance
their knowledgethereby improving the performance of their companeBF versionsf

both textbooks are available to instructors and students enrolled in the courses described
above Hard copiegan be purchased for additional fee.

CLA: Supply Chain Logistics: Foundational Knowledge This textbook describes the
foundationallevel knowledge that frodtne workers in supply chain logistics should

understand. This text instructs students on the foundational knowledge they must have to be
competent in the critical work activities common across all facilities within the supply chain:
safety, quality control, communications, teamwork, good workplace cqrahafamiliarity

with the key computer systems that underpin supply chain operations.

CLT: Supply Chain Logistics: Mid- level Technical Knowledge: This textbook describes
the knowledge and skills that midchnical level workers in supply chain logistics should
understand. This text describes a higher level of knowledge needed bynkeomorkers
through frontline supervisors and traces the flow of a product from the time it enters a
logistics facility through its processing, storagad shipment until it is transported to a final
destination

E-Learning Portal

Courses are offered on a customized OpusWorksual portal for institutios that provide
access to MSSC'slearning for CLA and CLT The portal includes the CLA and CLT
courses PDF copies of both textboqks virtual classroom for instructors to pastssages
and share documents with studept® and postests for each chaptezomprehensive
practice tests for each course, and instructor reports on student perfarimatreetors also
have the ability to organize their own content and distribute it to studémésportal
provides access to the OpusWorks libyavizich includes other courssat are available for
purchase Additional courses available include: the WAh-Work Series, SixSigma, Lean,
Statistics, Statistical Process Control, Project Management, Juran Problem Solving, Effective
Problem Solving, Root Cause Analysis and ISO 9001.



Section 2
Skill Analysis Survey

The Subject Matter Experts (8Es) identified by MSSCGcompleted a skill analysgirvey to
identify the WorkKeys skillsequired to accomplish each objective and to identify how the
skills are used during the training prograr. Hill created a survey for both the CLA and
the CLT curriculums The SMEs werasked to identify which of the three WorkKeys skills
are requiredor each learning objective within a uréind theywere asked to provide specific
examples of how the skills are usdebr example, if a graphic is used, they were asked to
name the graphiand tobriefly describe how it is usedf a formula is used, they were asked
to provide the formula or to reference the page number.

The SMEs participated in a WebEx session prior to receiving their suRelyekah Hutton,

VP of Strategic Initiatives welcomed and thanked the SMEs and explained the purpose of the
study. Dr. Hill then explained that the study would consist of a survey and a second WebEx
session to go over the results of the survey aseéttentry and exit levels for each of the
WorkKeys skils. Dr. Hill then reviewed the definitions for the Weétkys Workplace
DocumentsGraphic LiteracyandApplied Math skills and provided examples from the

training materials of each(Descriptions of the WorkKeys skills can be found in Appendix

A.) The SMEs were given the opportynid ask questions throughout

After the WebEx session, DHill sent each SME anmail containing link to the CLA and
CLT surveys along with the learning objectives for their convenience. SMEs were
encouraged to have the curriculum materials available for reference.

ACT combinel the SME’sinput During the second webcast, the resukksenused to guide
the setting of the skill levels



Section 3
Skill Level Setting

On November 10, 201%, second WebEXx session was held with the SMEsview the

survey results and to set WorkKeys skill levels for entry into the progr@msHill

presented detailed descriptions of the WorkKeys skill levels to the SMEs and showed them
examples of problems or situations that individuals deal with at each lewmeeach

WorkKeys skill, the SMEs decided the skill level that is necessary for entry to the training
program and the skill level that is expected by program completion.

APPLIED MATH

WorkKeys Applied Maths the skill people use when they use meatatical reasoning
and problerrsolving techniques to solve worklated problems Employees may use
calculators and conversion tables to help with the problems, but they still need to use
math skills to think them through

Certified Logistics Associat e (CLA)

The SMEs indicated that students must be able to review numerical examples of
profitability and explain the consequences of losdéswever, they are not required to
work any math problemsTherefore, thépplied Math skill is not required

Certified Logistics Technician (CLT)

The SME group indicated that the WorkKe\gplied Mathskill is required to enter into
and to complete the training programhe skill is used to accomplish 1%6f the
objectives of the training program

In Unit 5, the students need to be able to understand the concept of inventory turnover
and why it is important. An example of how to calculate basic inventory turisrate
provided in the textbook. Bob’s tackle shop had an average inventory cost of $6,000
for his fishing lure department last yeaHe sold $30,000 of fishing lures, at cost last
year. His Turn Ratio for the year was 5 times ($30,000/$6,000)s year, Bob

liquidated slow moving items from his fishing lure inventory, his inventory cost droppe
to $5,000 for the year, but he still sold $30,000 of fishing lukéis Turn Ratio became

6 times, and he freed up $1,000 to use on other expengdsilé students do not need

to actually calculate the turn ratio, it is important that they understand it's importance

In Unit 5, the students will also need to be able to understand ABC Inventory Control
Principles This requires them to understand percentages and proporionsxample,
different proportions can be applied based on objective aediar “A” items typically
account for a large proportion of the overall value but a small percentage of number of
items






kilometers to meters to feet. They can identify why a mistake occurred in a solution.
Employees can find the best deal and use the result for another calculation. They can
find the area of basic shapes (rectangles and circles) when it may be necessary to
rearrange the formula, convert units of measurement in the calculations, or use the result
in further calculations. At Level 6 employees can find the volume of rectangular solids.
They can calculate rates, productions rates, and rate by time. Thielgiotfy the

correct equation for solving a problem.

Students may need Level 6 Applied Math skills in Unit 7 to determine the best mode of
transportation or equipment to usieor example, they may need to transport 40,000
gallons of liquid across coumtr A semitrailer can carry 7,865 gallons, a tanker truck

can carry 9,000, and a rail car can carry 30,240 galldhgy will need to divide 40,000

by 7,865 to find out that they need 5.08 sémailers, 4.44 tanker trucks, or 1.32 ralil

cars They willthen need to calculate the fixed and variable costs to determine the best
deal They will also need to factor in the amount of time required to reach the
destination Once they are in the workplace, the company will have a transportation or
warehouse magement systeriat will make these calculatiomsitomatically

Students often need to decide what information, calculations or unit conversions to use
in order to solve a problemThis often requires them to look up a formula so they can
convert from one unit to another usually between systems of measurddeg@nding

on what information they have and what they need, they may need to rearrange the
formula or convert more than one timanytime students are converting they are likely

to end up with decimals or mixed numbeikhey will not be working with fractions

For example, a barrel holds 28 gallons and you need to know how many liters.it holds
The student will need to look up the conversion and multiple 28 gallons by 3.78541 to
determine tht it holds 105.99148 liters

Another example would be when a student needs to convert a metric volume
measurement to U.Sequivalent A container has a capacity of 500 cubic metdrs
determine its capacity in cubic feet the student will needdo Up the conversion in a
table and then multiply by 35,3147 to determine that the container’s capacity is
17,657,35 cubic feet

As stated previously, students may enter the program with a level 4, but are likely to
increase their math skills to level Glowever, they are unlikely to require this level of
skill on the job due to the availability of technology.

GRAPHIC LITERACY

The WorkKeys Graphic Literacy skill is the skill people use when they work with
workplace graphics such as tables, graphsighdigital dashboards, flow charts,
timelines, forms, maps, and blueprints. Employees use this skill when they find,
summarize, compare, and analyze information to make decisions using workplace
graphics to solve workelated problems.



Certified Logisti cs Associate (CLA)
The SMEs indicated that the WorkKeys



and/or y axis), if there are axes; and if a low moderate graphic and a simple graphic are
required to solve the problem, they should be considered a high moderate graphic. At
Level 4, employees can use one high moderate graphic to locate and find information
and identify the next or missing step in a process.

Warehouse layouts can be very simple or very complex and det&itedhe CLA
training, they tend to be straigbtivard A linear warehouse layout is shown in the
textbook, and it consists @fe areas with arrows showing the flow is important for
the student to understand how each area rdlattbe other and why the order is
important (i.e., receiving dock, storage, picking area, assembly area, shipping dock)

Safety markings and signage are critiche tables included are straightforward, but

the student must understand how the slelate to the meaning and what theyased

to identify. For exarple, an orange warning sign would be used to identify an electrical
box with start and stop buttan3wo different ways of showing a Fire Safety Set are
provided. They are both straightforward, but one uses symbols, colors, and pictures
while the other one is a table with primarily tekt. both, the student has to be able to
identify the class of fire and the type of fire extinguisher to use based on the type of
flammable material. Students have to understand how
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the requirements of the training program to WorkKeys Graphic Liteskifiy_evels 3
through 5. The SMEs agreed that Level 4 skills are required for entry into the training
and that a Level 5 would be reached upon exit from the training

At Graphic Literacy Level 4, workplace graphics are common and of low to high
moderate difficulty. Characteristics of low mod graphics include a moderate

amount of data; more than one level of data, but no nesting; several variables; one or two
axes, if there are axes; and if two simple graphics are required to solve the problem, they
should be considered a low moderate graphic. At Graphic Literacy Level 4, employees
can use one or two low moderate graphics at a time to locate information in a graphic
using information found in another graphic; compare two or more pieces of information;
identify a trend/pattern/relationship; make an inference or decision; and identify the
graphic that accurately represents the data. High moderate graphics may be less
common at Graphic Literacy Level 4 and have characteristics which include a moderate
amount of data; more than one level dfedand it may be nested; many variables such as
types of wood, drill speeds, hole diameter, and type of bit; one or two axes (such as an x
and/or y axis), if there are axes; and if a low moderate graphic and a simple graphic are
required to solve the pradh, they should be considered a high moderate graphic. At
Level 4, employees can use one high moderate graphic to locate and find information
and identify the next or missing step in a process.

At Graphic Literacy Level 5, workplace graphics may be less common and of low
moderate, high moderate, or difficult complexity. Characteristics of low moderate
graphics include a moderate amount of data; more than one level of data, but no nesting;
several variables; one or two axes, if there are axes; and if two simple graphics are
required to solve the problem, they should be considered a low moderate graphic. At
Level 5 Graphic Literacy, employees can use a low moderate graphic to compare two or
more pieces of information; interpret a trend/pattern/relationgiéie a reasonable
inference or decision based on one graphic after finding information in another graphic;
justify a decision or inference based on information; identify the most effective graphic
for the task; and justify the most effective graphic for the task. High moderate graphics
may be less common at Graphic Literacy Level 5 and have characteristics which include
a moderate amount of data; more than one level of data and it may be nested; many
variables; one or two axes if there are axes; and if a low moderate graphic and a simple
graphic are required to solve the problem, they should be considered a high moderate
graphic. At Level 5 Graphic Literacy, employees can use one high moderate graphic to
locate information in a graphic using information found in another graphic; compare two
or more pieces of information; identify a trend/pattern/relationship; make an inference or
decision; and identify the graphic that accurately represents the data. Difficult graphics
at Graphic Literacy Level 5 are &ky to be less common or a composite of graphics.

Data presented is dense; more than one level of data and nesting is likely; there are many
variables such as types of wood, drill speeds, hole diameter, and type of bit; three or
more axes, such as an xand z axis, if there are axes; and if a high moderate graphic

and a low moderate graphic are required to solve the problem, they should be considered
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a difficult graphic. At Level 5, employees can use one difficult graphic to locate and
find information and identify the next or missing step in a process.

Students will use Level 5 skills when they are completing a classroom exercise that
requires them to decide whether to accept or reject materials asehmegeaved For
example, a student would need to compare the material received to the purchase order
and to the bill of lading supplied by the carridddditional documents they may work

with include a delivery receipt, airwdyll, advanced ship notice, and a carrier freight

bill. Students may beequired to compare the documents to each other and to compare
them to the actual product being receivéfdhere is a discrepancy or the product is
damaged, additional forms will need to be completed detailing the problem

The students will use level 5 Graphic Literadylls to understand how to use a

Warehouse Management System (WMB®Jhile most of the data entry into this type of
system are done through haneld devices, the students need to learn how to track an

item within a facility byGrapht Literacyon various screensThese screens can be very
detailed and contain a lot of information that is not relevant for the task they are
performing They may also need to compare what they are seeing on screen to what they
are actually seeing in tlvearehouse

Students must be able to locate information on hazmat labels and platheysmust
understand the Global Harmonization Standard. A Hazmat label will include the class
number at the bottom of the lal@ldthe material symbol at the toptbe label and

should be located near the Proper Shipping NaHezmats are classified into nine
classes based on characteristics or specific hazards pres@medontainer may have
multiple labels The student will need to be able to summarizertfegmation and may
need to label container§hey will also need to refer to the Safety Data Sheet and
shipping papersA Safety Data Sheet has 16 different sections

Students also use Graphic Literdawvel 5 skills when they practice using transatoin
documentation to track and communicate with stationary atrdmsit vehicles and
containers

WORKPLACE DOCUMENTS

WorkKeys Workplace Documents is the skill people use when they read and use written
text in order to do a job. The written texnclude memos, letters, directions, notices,
bulletins, policies, and regulations. It is often the case that these workplace
communications are not necessarily well written or targeted to the appropriate audience.
Workplace Documents materials do not include information that is presented
graphically, such as in charts, forms, or blueprints.

Certified Logistics Associate (CLA)

The SMEs indicated that the WorkKeys Workplace Documskilisis required to
accomplish 95.3% of the learning objectives fos pprogram The Supply Chain
Logistics: Foundational Knowledgetextbook is a critical component of the Certified
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Logistics Associate (CLA) Certificatgrogram There is also anlearning portal
available that allows students to listen or read the text.

According to the SMEsstudents need the Workplace Documeiil to:

X descrile in their own words, the concept of and examples of cost effectiveness as
it related to competitian

X identify four main initiatives that improve international logistiesrity (i.e.,
CustomsTrade Partnership Against Terrorism{®AT), Free and Secure Trade
(FAST), Container Security Initiative (CSIAdvanced Manifest Regulations, and
Interconnection Security Agreement (ISA)

x cite examples of how logistitics activities impact the environment and becom
familiar with government regulations such as The Clean WaterTAetClean
Air Act, and The National Environmental Policy Act

x descrile the functions for various types of equipment

x identify different safety principles and requirements in order to apply them to the
work environment

x differentiake federal agenciesuch as OSHA and DQBnd understand how the
agenciesegulate logistics activities and provide enforcement.

X provideexamples of how frontline wkers support Quality Control Principles

X identify technologies used to capture and store logistics information.

To determine the level of Workplace Documesial needed, the SMEs considered the
difficulty of the reading materials and how hard it is for individuals to find the
information they need and make use offihe SMEs compared the requirements of the
training program to WorkKeys Workplace Documesigl Levels 3 through 6. The
SMEs agreed thatevel 4 skills are required for entry into and to exit from the program

At Workplace Documents Level 4, reading materials include policies, procedures, and
notices. Materials are straightforward with some long sentences and contain a number
of details. These materials use common words, but do have some harder words, too.
They describe procedures that include several steps. When following procedures,
employees must think about changing conditions that affect what they should do. For
example, they can follow directions that includ¢hién statemes. When employees

use Level 4 skills they can identify the main idea and details that may not be clearly
stated, use the reading material to figure out the meaning of words that are not defined
for them (not jargon or technical terms), apply informatigstfuctions to a situation that

is the same as the situation in the reading materials, and choose what to do when
changing conditions call for a different action.

The SMEs pointed out that the textbook assists the reader to identify the main ideas and
specifically what they are expected to be able to do after reading the material by
providing an overview and the objectives for each chapker example, at the

beginning of Chapter 3 there is an Objectives box with the following, “When you have

13



equipment, 4. Describe function and types of conveyors, 5. ldentify common automated
sysems used in material handling.” There is also a separate box titled Overview of
Chapter The following is an excerpt from this box;He purpose of this chapter is to
explain various types of material handling equipment from the simplest hand truck to the
most complex automated systersfferent modes of transportation, types of facilities

and types of products require diverse types of equipment to move products through the
supply chain...”

While the material is straightforward, some of the sentecae$e long and contain a
number of details The following example appears in a Think Aboubdit, “For
example, a sitlown, counterbalanced hidltit rider truck is more likely than a
motorized hand truck to be involved in a falling load accident because -ithevait rider
truck can lift a load much higher than a hand truck.”

Students must apply instructions with several steps to a situation that is the same as the
situation in the reading material, and they choose what to do when changing conditions
call for a different action The steps for lifting are a good example. A few of the steps

for lifting are: get a secure grip, use both hands whenevs

14









and tehnical jargon If students acquireevel 5Workplace Documentskills by the
time they complete the program

17






Appendix A

Skill Descriptions

APPLIED MATH SKILL

WorkKeys® Applied Math is the skill people use when they use mathematical reasoning and
problemsolving techniques to solve worktated problems. Employees may use calculators
and conversion tables to help with the problems, but they still need to use math skills to think
them through.

There are five levels of difficulty. Level 3 is the least complex and Level 7 is the most
complex. The levels build on each other, each incorporating the skills assessed at the
previous levels. For example, at Level 5, employees tieesdkills from Levels 3, 4, and 5.
Examples are included with each level description.

When deciding what level of the Applied Math skill employees need for the tasks they do at
work, consider the following questions:

f How is the information presented? That is:
f Is it presented in the same order that it is needed?

Is it necessary to change the order that the information is in before the math can be
performed?

Is all the information needed for solving the problems provided? That is:
f Is all the inform#&ion presented in the right form?
f Is it necessary to do some calculations to get some of the important information?
f Does the problem require a formula?

f Does the information need to be taken from a graphic?

What kind of mathematical operations do enyples perform? That is:

f Can the math problem be completed in one step?

f
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Applied Math Lev el 3

Level 3 problems can easily be translated from a word problem to a math equation requiring
a single type of math operation. All the needed information is presented in a logical order
and there is no extra information given.

When employees use Le\&Applied Math skills on the job, they can:

Solve problems that require a single type of mathematical operation. They add or
subtract either positive or negative numbers (such as T).ofhey multiply or
divide using only positive numbers (such as 10).

Convert a familiar fraction (such as %2 or ¥ to a decimal) and convert from a decimal
to a common fraction; OR convert between decimals to percentages (such as 0.75 to
75%).

Convert between familiar units of money and time (for example, one hour &Quals
minutes or ¥z of a dollar equals $0.50)

Add the prices of several products to reach a total, and they can make the correct
change for a customer.

20



Applied Math Level 4

At Level 4, tasks may present information out of order and may include extrapasagc
information. One or two operations may be needed to solve the problem. A chart, diagram,
or graph may be included.

When employees use Level 4 Applied Math skills on the job, they can use the skills
described at Level 3, and they can:

Solve problems that require one or two operations. They may add, subtract, or
multiply using positive or negative numbers (such as2)) and they may divide
positive numbers (such as 10).

(10 11 12)

Figure out an average or mean of a set of numbers (suchsas ). For this they
use whole numbers and decimals.

3 10
Figure out simple ratios (such as), simple proportions (such aso cases), or rates
(such as 10 mph).

f Add commonly known fractions, decifsaor percentages (such as %2, .75, or 25%).

1 3 7
f Add or subtract fractions that share a common denominator (su€htas + s).

f Multiply a mixed number (such as %3 by a whole number or decimal.
f Put the information in the right order before they perform calculations.

For example, at this level, employees can figure out sales tax or a sales commission on a
previously calculated total, and they can find out rates of use or business flow.

21



Applied Math Level 5

In Level 5 problems, the information may not be presented in logical order; the item may contain
extraneous information; it may contain a chart, graph or diagram; and the mathematipal set-
may be complicated. Isolving, the test taker may need to perform multiple operations. For
example, at this level employees may complete an order form by totaling an order and then
computing tax.

When employees use Level 5 Applied Math skills on the job, they can useltheescribed at
Levels 3 and 4, and they can:

Decide what information, calculations, or unit conversions to use to find the answer to a
problem.

As part of a multiple step problem, the employee may have to find one value and use it
to find another valuéhat answers the question.

f Add and subtract fractions with unlike denominators (such a%4)% -

Convert units within or between systems of measurement (e.g., time, measurement, and
guantity) where the formula is provided such as converting from oumgesihds or
from centimeters to inches.

Solve problems that require mathematical operations Calculate using mixed units, such
as adding 3.50 hours and 4 hours 30 minutes or subtracting 3 feet and 10 inches from 6
feet and 4 inches.

Identify the best dealybdoing one and twostep calculations and then comparing the
results to determine the solution that meets the stated conditions.

f Calculate perimeters, circumference, and areas of basic shapes like rectangles and
circles.

Calculate a given percentage ajimen number and then use that percentage to
determine the solution (e.qg., find the total cost of a product after calculating discount,
markup or tax.

Identify where a mistake occurred in a calculation (such as identifying the row in a
spreadsheet where a problem occurred).

22






Applied Math Level 7

At Level 7, the task may be presented in an uridsaaat and the information presented
may be incomplete or require the employee to make an assumption. Tasks often involve
multiple steps of logic and calculation, and multiple operations.

When employees use Level 7 Applied Math skills on the joly,¢ha use the skills
described at Levels 3, 4, 5, and 6, and they can:

Solve problems that include ratios, rates, or proportions with at least one of the
guantities related to a fraction

f Identify the reason for a mistake.

Convert between units of measummhthat involve fractions, mixed numbers,
decimals, or percentages.

f Find the area of multiple shapes or find the area of a composite shape.
f Calculate volumes of spheres, cylinders, or cones

Calculate the volume when it may be necessary to rearrangaitingd, convert
units of measurement in the calculations, or use the result in further calculations

Set up and manipulate ratios, rates or proportions where at least one of the quantities
is a fraction.

Determine the better economic value of severalrateres by using graphics or by
finding a percentage difference or a unit cost.

Apply basic statistical concepts for example calculate the weighted mean, interpret
measures of central tendency, or interpret measure of spread and tolerance.

24



GRAPHIC LITERACY SKILL

The WorkKeys Graphic Literacy skill is the skill people use when they work with workplace
graphics such as tables, graphs, charts, digital dashboards, flow charts, timelines, forms,
maps, and blueprints. Employees use this skill when thdy $ummarize, compare, and
analyze information to make decisions using workplace graphics to solveelaidd

problems.

There are five levels. Level 3 is the least complex and Level 7 is the most complex. At each new
level, employees need more demanding skills in addition to the skills used at the previous levels.
For example, Level 5 includes the skills used at Levels 3, 4, and 5. At the lower levels,
employees may need to locate or find information in a simple graphic. At the higher levels,
employes may use information in one or more difficult graphics to draw conclusions and make
decisions. The complexity can also increase as the quantity and/or density of the information
increases.

Skill levels depend on two things: the complexity of the graphic and the task that the
employee is asked to perform. When you consider what skill level is needed for the tasks
that employees complete on the job, think about the following things:

How complex is the workplace graphic?

f Is the graphic simple or di€ult, common or uncommon?

f Is the content familiar or unfamiliar?

f

25






Graphic Literacy Level 3
At Level 3, workplace graphics are common and of simple or low moderate difficulty.
Characteristics of simple graphics include:

f A limited amount of data (i.e., less than twenty data poinlid#e

f One level of data such as number of items in inventory

f One or two variables such as day of the week and number of items in inventory

f If there are axes, there will be one or two, such as an x and/or y axis

Characteristics of low moderate graphics uicld:
f A moderate amount of data
f More than one level of data, but no nesting
f Several variables
f If there are axes, there will be one or two

If two simple graphics are required to solve the problem, they should be considered a
low moderate graphic.

At Level 3, employees use one simple or low moderate graphic at a time to perform the
following tasks:

f Locate and find information

f Identify the next or missing step in a process

27



Graphic Literacy Level 4
At Level 4, workplace graphics are common and of fowigh moderate difficulty.
Characteristics of low moderate graphics include

f A moderate amount of data

f More than one level of data, but no