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Executive Summary

PURPOSE

This content validation report presents the results of an ACT® WorkKeys® profile (job
analysis) of the Customer Service Representative (CSR) job at the GCOMM site in
Anywhere, MN. The profile was conducted by Filerville Community College’s ACT
authorized job profiler Margaret Allen, to establish task lists and identify the WorkKeys
skills (and corresponding assessments) and skill levels necessary for selection into and
effective performance of the CSR job at GCOMM. The results of this project and
review of its findings will also help to inform GCOMM’s use of WorkKeys to improve
the employee selection process for the CSR job.

When developing personnel programs such as selection procedures, it is important to
establish that they are appropriate to use for this purpose. Validation is the process of
collecting evidence to demonstrate that an employment selection procedure is related to
the context of the job. The WorkKeys system uses a content validation strategy. A
selection measure has content validity when evidence shows that it representatively
samples the important aspects of the job for which the measure will be used.

In developing the WorkKeys Program, including WorkKeys assessments and the job
profiling system, ACT has been and will continue to be guided by professional
documents such as the Standards for Educational and Psychological Testing (2014;
developed by the American Education Research Association, American Psychological
Association and National Council for Measurement in Education), the Principles for the
Validation and Use of Personnel Selection Procedures (2002, Society for Industrial and
Organizational Psychology); and the Uniform Guidelines on Employee Selection
Procedures (1978), which have been adopted by the Equal Employment Opportunity
Commission (EEOC) and various other federal agencies (Ref: 29 C.F.R. Part 1607).

This report is designed to address the requirements set forth in Section 15¢ of the
Uniform Guidelines. The report is organized in a manner to permit direct evaluation of
the validity of the WorkKeys assessments. Each section heading corresponds to the
section in the Uniform Guidelines (e.g., Section 15¢(1) of the Uniform Guidelines is
User(s), location(s), and date(s) of study and the title of Section 1 of the report is the
same).

WORKKEYS JOB PROFILING PROCEDURE

WorkKeys job profiling is conducted by job profilers who have been trained and
authorized by ACT Industrial/Organizational Psychologists. The profiling procedure is
designed to systematically develop accurate profiles and establish content validity
through a task analysis that is used to select the tasks most important to a job, and a skill
analysis that is used to identify the on-the-job behaviors associated with the WorkKeys
skills (and corresponding assessments) under consideration and to identify the skill
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levels necessary for entry and effective performance on the job (i.e., cut or passing
scores).

Task Analysis

The first step in conducting the profile session was to develop a Final Task List showing
the critical tasks of the job. Dr. Allen first developed an Initial Task List using the
Department of Labor’s O*NET database, GCOMM’s job descriptions, resources from
similar job profiles, information gathered from the tour of the facility, job shadowing,
and interviews. Dr. Allen toured GCOMM's Filerville, Arkansas, location with Jane
Phillips, Customer Service Supervisor, on October 16, 2017. Dr. Allen job shadowed
Shelley Fisk and Josie Barr, Customer Service Representatives, for four hours the same
day. CSRs speak with customers and potential customers by phone or in-person,
interview applicants for telephone service, respond to customer questions or complaints
(such as billing inquiries), and assist customers in determining the calling plan which
would best suit their needs. They receive and process the paperwork for services
including installation, turn-on, discontinuance, or changes to service. They also place
sales calls to current or potential customers to explain new products or services.

Dr. Allen then met with two groups of Subject Matter Experts (SMEs) to tailor the Initial
Task List to make sure that the resulting Final Task Lists accurately and completely
described the job. Each group worked to develop one list. The job profiler met with the
first group (Group A) of six SMEs on October 18, 2017, and met with the second group
(Group B) of seven different SMEs on October 19, 2017. The SMEs in each group
worked to add, delete, consolidate, and change the descriptions of tasks, as needed, to
make sure they accurately depicted their job as it is performed at their company. Then
they independently rated each task in terms of its Importance. The average Importance
rating for each task was used to sort the task statements and list them in order, with the
most important (or critical) tasks placed at the beginning of the list. Tasks that received
an average rating of 2 (i.e., low importance) or lower were grayed out, italicized, and
moved to the bottom of the list. The SMEs then reviewed the list to see the final order
of the tasks. The Final Task List, with the tasks listed in order of Importance, can be
found at the end of this report.

Skill Analysis

A skill analysis to identify the on-the-job behaviors associated with the WorkKeys skills
under consideration and to identify how the skills are used on the job was then
conducted. The SMEs reviewed four WorkKeys skills and determined that four skills
are required. The skills required are: Applied Math, Graphic Literacy, Workplace
Documents, and Workplace Observation. The skills were considered one at a time, and
the SMEs completed their discussion of one skill before going on to the next. The job
profiler gave each SME a copy of the WorkKeys skill definition, read the definitions
aloud, and then answered any questions the SMEs had. Once the SMEs understood the
definition of a skill and had determined its relevance to the job, they independently
identified the important tasks on their Final Task List that require the skill and explained
how they use the skill to complete the identified task. For a task to be considered in the

ACT®WorkKeys" )



next step to set the skill level (i.e., cut or passing score), the majority of the SMEs had to
agree that the task required the skill (see Appendix D for a table linking tasks of the job
to the WorkKeys skills).

The job profiler then presented detailed descriptions of the WorkKeys skill levels to the
SME:s (see Appendix B) which included examples of problems or situations employees
deal with at each level. Next, the SMEs determined which skill levels are necessary at
job entry and for effective performance. The profile results shown in Table 1 indicate
skill requirements for job entry and the profile results shown in Table 2 indicate the skill
requirements for effective performance. Following the Uniform Guidelines on Employee
Selection Procedures (1978), entry into the CSR job at GCOMM was defined as an
employee's first day in the job. Employees should be expected to come into the job with
the skills shown; they are not expected to learn these skill levels while in the job. The
final entry-level skill requirements reported here are recommended as cutoff (or passing)
scores on the WorkKeys assessments for entry into the job. Effective performance is the
point at which an employee performs competently without continuous supervision.
GCOMM defines this as being when a CSR has completed the four weeks of classroom
training followed by five weeks of on the-job training with a mentor, can handle an
average of 15 calls per hour, and receives ratings of “good” from the supervisor on all
monitored calls. This level of performance is typically achieved after completing the
required training, mentoring, and a total of three months in the job. The final results
shown in Table 2 indicate skill requirements for effective performance and may be used
for training purposes.

Table 1. Entry — Level Skill Requirements for the Job

Skill Level ‘ ‘ Final Entry
WorkKeys Skill Range Group A Group B Level
Applied Math 3-7 4 4 4
Graphic Literacy 3-6 4 4 4
Workplace Documents 3-7 4 4 4
Workplace Observation 1-5 2 2 2

Table 2. Effective Performance Level Skill Requirements for the Job

Skill Level | | Final Effective
WorkKeys Skill Range Group A Group B Level
Applied Math 3-7 4 4 4
Graphic Literacy 3-6 4 4 4
Workplace Documents 3-7 4 4 4
Workplace Observation 1-5 2 2 2
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RESULTS AND RECOMMENDATIONS

There are several issues to consider before using the skill levels established by the
profile to set expectations for employees and potential employees in the CSR job.

m  The WorkKeys assessment scores should be used in conjunction with other criteria
as determined by GCOMM (e.g., interviews, employment history, application
reviews) when making selection or other high-stakes employment-related decisions.

m  GCOMM is not required to administer WorkKeys assessments for all of the skills
included in the profile. Administering WorkKeys assessments along with using other
selection measures (e.g., structured interviews) for the screening of applicants into
the profiled job should provide sufficient information. GCOMM may want to
consider administering assessments only for those skills most relevant to the job.

m  For selection and promotion purposes, GCOMM should consider using WorkKeys
assessments for the following skills: Workplace Observation, and Graphic Literacy.
If GCOMM chooses to administer additional assessments, the following skills should
be considered: Workplace Documents or Applied Math. This recommendation is
based on the number of important/critical tasks identified by the SMEs as requiring
each skill. If GCOMM would like to use different WorkKeys assessments, the
profiler should be consulted regarding the number of important tasks associated with
each related skill. The reasons for assessing individuals on those skills should then
be documented.

m  For training and development purposes, GCOMM should consider using WorkKeys
assessments for the following skill areas: Workplace Observation, Graphic Literacy,
Workplace Documents, and Applied Math. Training on skills at the beginning of the
list may provide more impact than training on skills at the end of the list because the
skills at the beginning of the list are more relevant to performance of the job.

m [f GCOMM would like to use the profile results for hiring applicants at any
additional locations, then GCOMM should consider conducting one or more profile
sessions across these locations. The purpose of this is to have adequate
representation of incumbents and of the work performed at the additional location(s).
If the job does not yet exist at a location (e.g., a new facility), but the jobs are
anticipated to be the same (i.e., using similar equipment), then these profile results
can be used for selection purposes until subject matter experts at the new facility
become available. At that time, profiling should be conducted at the new facility to
confirm that the job requirements are the same.

m  The use of assessment scores for making decisions regarding reductions in force
should be carefully considered. Use of actual measures of employee performance
such as performance appraisal results and attendance records should be taken into
account when making decisions of this nature.

m [f the selection system does not yield enough qualified candidates, modification of
the selection system or a component of the selection system may increase the size of
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the applicant pool. Recruiting efforts could be increased (e.g., by increasing
advertising efforts to cover a larger geographic area), requirements of the job could
be modified, or training could be adjusted to address skill gaps. If the job is
modified, the profiler should be consulted to reevaluate the profile.

m  For the WorkKeys assessments to be as useful as possible, their placement within the
selection process should be considered carefully. In general, selection tools should
be used in an order that allows the most economical and efficient measures to be
placed at the beginning of the process. For example, if an employer's selection
battery consists of (a) one-on-one interviews and (b) WorkKeys assessments, the
employer may wish to administer the assessments prior to conducting interviews.
One-on-one interviewing of candidates may take significantly more staff time, so
administering assessments to groups of candidates first may be more efficient
because it can reduce the number of interviews.
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Section 1
User, Location, and Dates of Study

This content validation report presents the results of an ACT WorkKeys® job profile
(job analysis) of the Customer Service Representative (CSR) job at the GCOMM
(GCOMM ) site in Anywhere, MN. The profile was conducted by Filerville Community
College’s ACT authorized job profiler, Dr. Allen.

Dr. Allen met with the first group (Group A) of six subject matter experts (SMEs) on
October 18, 2017, and met with the second group (Group B) of seven different SMEs on
October 19, 2017.

ACT®WorkKeys" 6



Section 2
Problem and Setting

A. SETTING
The focus of this study is on GCOMM’s CSR job in Anywhere, MN.

B. CURRENT SELECTION PROCEDURES

To hire applicants into the CSR job, GCOMM reviews applications and conducts
interviews. New hires attend four weeks of classroom training and then complete
comprehensive on-the-job training for the next five weeks. During the on-the-job
training, trainees are placed with an experienced worker and continue to learn the
responsibilities of the job as coached, demonstrated, and critiqued by their peer trainer.
At the end of three months in the job, CSRs are evaluated by their supervisor and must
receive ratings of “good” on all monitored calls in order to retain their position.
GCOMM anticipates adding WorkKeys assessments to this procedure.

C. PURPOSE OF THE STUDY

GCOMM intends to implement the WorkKeys system, which includes the job profiling
procedure documented here and the job-related WorkKeys skill assessments. The
WorkKeys system is used to determine an individual’s levels of proficiency in specific
skill areas and to identify pools of qualified applicants who have achieved the levels of
proficiency needed to perform a specific job, as determined through a job analysis using
the WorkKeys job profiling procedure. GCOMM can use the results of this study to
support the inclusion of the WorkKeys assessments in the selection procedure for the
CSR job. The WorkKeys system can also be used to identify skill gaps among
applicants and incumbents, and to design training to eliminate such gaps. GCOMM may
use the effective performance skill levels as training goals for the CSR job.

ACT®WorkKeys" 7



Section 3
Job Analysis — Content of the Job

A. ANALYSIS OF THE JOB USING THE WORKKEYS® JOB PROFILING PROCEDURE

The WorkKeys job profiling procedure is a method of job analysis designed to help
businesses identify the WorkKeys skills (and corresponding assessments) and the skill levels
employees need in order to perform a particular job effectively as well as to establish
content validity. It also gives individuals a clear picture of the skill levels they need if they
are to qualify for and be successful in the jobs they want. When combined with the
assessments, instructional support, and reporting, job profiles allow employers to make
appropriate hiring and training decisions and allow individuals to make appropriate
decisions about jobs and identify areas they need to strengthen as they pursue their
education and career goals. The WorkKeys job profiling procedure is designed to
systematically develop accurate profiles through a task analysis that is used to identify the
tasks most critical to a job, and a skill analysis that is used to identify the skills and skill
levels required for entry-level and for effective performance of that job (i.e., cut or passing
scores).

Dr. Allen met with the first group (Group A) of six subject matter experts (SMEs) on
October 18, 2017, and met with the second group (Group B) of seven different SMEs on
October 19, 2017. During the profile sessions, the groups developed task lists that
accurately and completely describe the job. The SMEs reviewed four WorkKeys skills and
determined that four are required: Applied Math, Graphic Literacy, Workplace Documents,
and Workplace Observation.

The results from the task analysis (including the development of the Final Task List) and the
skill analysis (including the identification of the WorkKeys skills required for the CSR job)
are described in this section of the report. The discussion and identification of the
appropriate skill levels are presented in Section 5 of this report. The SME demographic
information for the profile and incumbent population totals for the job are provided below.

Job Status ‘ Population ‘ Group A ‘ Group B
Incumbent 100 6 7
Gender Population Group A Group B
Female 58 3 4
Male 42 3 3

ACT®WorkKeys' 2



Racial/Ethnic Group

Population

Group A

African American/ 24

Black, Non-Hispanic

Asian-American or ]

Pacific Islander

Caucasian/White, 49

Non-Hispanic

Mexican-American/

. 16
Chicano
Other 10
Years in Profiled Job Group A Group B

Average 20 13
Highest 35 17
Lowest 2 1

Average 22 14
Highest 35 20
Lowest 3 1
Age Group A Group B
Average 54 41
Highest 60 49
Lowest 28 20

Group B

B. A COMPLETE DESCRIPTION OF THE WORK BEHAVIORS AND THEIR ASSOCIATED
TASKS

Creating an Initial Task List

To profile the job, the job profiler first developed a comprehensive Initial Task List using
the Department of Labor’s O*NET database, GCOMM’s job descriptions, resources from
similar job profiles, and information gathered from a tour of the facility.

Conducting the task list review

To develop the Final Task List, the job profiler met with the SMEs to edit the Initial Task
List to make sure the task statements accurately and completely described the work required
of incumbents. The SMEs then evaluated each task on the task list in terms of its
Importance. The average Importance rating for each task was used to sort the task
statements and list them in order, with the most important tasks placed at the beginning of
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the list. The SMEs then reviewed the list to see the final order of the tasks. The Final Task
List(s) are shown at the end of this report.

C. METHOD OF DETERMINING THE MEASURE OF IMPORTANCE

Importance refers to the significance of the task to overall job performance. The SMEs are
asked to consider what may happen if the task is not performed properly (excluding the
effect of gross negligence or intentional sabotage). Each SME is asked to rate each task on a
6-point scale from 0 (This task is not performed) to 5 (This task is critical/extremely
important to the job I perform). The Importance Rating Scale shown below is given to the
SMEs when they make their Importance ratings. The average Importance rating for each
task was used to sort the task statements and list them in order, with the most important
tasks placed at the beginning of the list. Tasks that received an average rating of 2 or lower
were grayed out, italicized, and moved to the bottom of the list. The SMEs then reviewed
the list to see the final order of the tasks.

Importance Rating Scale

Step 1 Read each task statement.

Step 2 If the task is NOT performed as part of your job, write a zero (0) in the box next
to the task statement. If the task is performed as part of your job, think about how
important the task is to your job.

Importance refers to the significance of the task to overall job performance. In
evaluating Importance, consider what may happen if the task is not performed
properly. (Exclude the effects of gross negligence or intentional sabotage.)

Step 3 Choose the Importance statement that best describes how important the task is to
your job. Write the number of that Importance statement in the box next to the
task statement.

0 This task is not performed.

This task is not very important to the job I perform.

This task is of low importance to the job I perform.

This task is important to the job I perform.

This task is very important to the job I perform.

This task is critical/extremely important to the job I perform.

DA W ==

D. COLLECTING DATA AND CALCULATING RATINGS FOR THE WORK BEHAVIORS

After carefully examining and editing the Initial Task List, the SMEs rated each task
according to its Importance. The average Importance rating was used to sort the tasks,
placing the most important tasks at the top of the list. The SMEs then reviewed the list to
see the final order of the tasks. The Final Task List(s) are shown at the end of this report.
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E. OPERATIONAL DEFINITIONS OF THE WORKKEYS SKILLS

The WorkKeys skill definitions are provided in Appendix B.

F. METHOD USED TO DETERMINE THE RELATIONSHIP BETWEEN EACH OF THE
SKILLS AND THE TASKS REQUIRED ON THE JOB

The SMEs completed a skill analysis to identify the on-the-job behaviors associated with the
WorkKeys skills under consideration and to describe how the skills are used on the job. The
skills were reviewed one at a time, and the SMEs finished the analysis for one skill before
going on to the next. The job profiler gave each SME a copy of the WorkKeys skill
definition, read the definition aloud, and then answered any questions the SMEs had. Once
the SMEs understood the definition of a skill and had determined its relevance to the job,
they independently identified the important tasks (i.e., those tasks that received ratings of
3/important or higher) on their Final Task List that require the skill. Then, the SMEs
discussed how they use the skill to complete the identified task. Based on this discussion,
the job profiler documented the Important/Critical tasks for which a majority of the SMEs
agreed that the skill is required for task performance. See Appendix D for a table linking
tasks of the job to the WorkKeys skills.

G. RELATIONSHIPS BETWEEN EACH OF THE SKILLS AND THE FINAL TASK LIST FOR
THE JOB

Applied Math

WorkKeys Applied Math is the skill people use when they use mathematical reasoning and
problem-solving techniques to solve work-related problems. Employees may use
calculations and conversion tables to help with the problems, but they still need to use math
skills to think them through.

The two groups of SMEs indicated that Applied Math skills are used to perform 30% (Group
A) and 26% (Group B) of the critical tasks on their Final Task Lists, respectively.

CSRs use Applied Math skills when they:

m  handle customer complaints by making an adjustment to their monthly bills, such as to
subtract an errant charge from the total of the bill and explaining the corrected total of
the bill ($155 total bill - $10 errant charge = $145 corrected total);

m  help customers understand their bills by explaining the calculation of charges on the bill
such as taxes, fees, toll charges, subtotals ($155 + $8 taxes = $163);

m  sell services or upgrades to business or residential clients and use one or two operations
of mathematics to determine the estimated monthly charge for one option compared to
another (such as to compare a voice-only plan of $50, to a voice plus data plan of $75, or
to a voice plus equipment plan of $80);

ACT WorkKeys
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quote prices for customized plans by adding and subtracting the price of services and/or
equipment and then adding to obtain the new total charges;

determine cost differences between GCOMM s prices and competitor’s prices by adding
up the prices entered on the GCOMM Price Quote worksheet and subtracting total from
current amount paid by customer to competitor ($185 - $175 = $10 saved); and

train new CSRs by listening to their customer calls, completing the same steps of
mathematics used by the CSR during the call, and then comparing their answers with the
trainee’s answers.

Graphic Literacy

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 they find, summarize, compare, and
analyze information to make decisions using workplace graphics to solve work-related
problems.

The two groups of SMEs indicated that WorkKeys Graphic Literacy skill is required for
performing 100.0% (Group A) and 100.0% (Group B) of the critical tasks on their Final
Task Lists, respectively.

CSRs use the Graphic Literacy skill with various graphics when they:

communicate with customers to select and purchase telephone services using pricing
charts and Price Quote Worksheets;

update customer accounts by updating or deleting information from various fields of
computer screens (e.g., to make address, service plan, or other changes on Client
Information, Services, or Payment History screens);

open new customer accounts by entering information (e.g., name, address, service(s)
requested, whether customer has previous history with GCOMM, employment
information) into fields of GCOMM’s New Accounts System or by referring to a
completed Application for Service and transferring data from the application into the
system,;

process customer refunds over phone with customer or by referring to Refund Request
Form and entering approval/denial for refund by filling in pertinent fields such as to
enter checkmarks (e.g., reason for refund/denial) or filling in applicable approval code
(e.g., “021” for charges less than $5) in the customer’s account;

sell services to new/existing clients using computer printouts (containing tables of
prospect data) and service plan information (e.g., pricing charts, Price Quote
worksheets), and completing Follow-up Contact Form at conclusion of call;

share new product and service information with existing and potential customers using
marketing materials (tables, charts) and the Sales Goals Projection Report;
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m  handle billing complaints using troubleshooting diagrams, Call Charge Logs, scripts
(graphics sections);

m set-up payment schedule for delinquent account by entering data into sequential fields of
Delinquent Account Catch-Up (DACU) screens to arrange for customer payment
including customer data (name, account number, address), amount in arrears, beginning
date for late payment, special circumstances; and

m train/coach new Customer Service Representatives (using both the training version and
then actual versions of the graphics listed above).

Workplace Documents

WorkKeys Workplace Documents is the skill employees use when they read and use written
text in order to do a job. The written texts include messages, emails, letters, directions,
signs, notices, bulletins, policies, websites, contracts, 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.

The two groups of SMEs indicated that the WorkKeys Workplace Documents skill is
required for performing 33.3% (Group A) and 27.0% (Group B) of the critical tasks on their
Final Task Lists, respectively.

The reading materials that CSRs use, that require Workplace Documents skills in order to
complete tasks, include the following:

m  CSR Procedure Manual — which is read and the information is then applied to perform a
variety of tasks including resolving customer inquiries or complaints, processing
requests for refunds, initiating work orders, and selling new/additional products and
services to clients;

m  prepared scripts (which outline typical conversations with customers) — which are read
and the content understood so that the CSR can convey the content convincingly to the
customer and be able to respond to customer questions;

m  help screens — the content of which has been read and understood by the CSR so that
during a call they can quickly scan the relevant help screen and then provide an answer
to the customer (in his/her own words preferable to reading answer to customer);

m  product brochures or notices, marketing materials, and company update memos — which
are read and the information applied in order to prepare for sales calls or to recommend
additional services to customers during routine calls; and

® training materials — which are provided during the 4 weeks of classroom training (and
include print and online resources) that describe the job and the resources used on the
job including procedures, job aids (e.g., help screens, glossaries) marketing materials,
scripts, and forms.

ACT WorkKeys 13



Workplace Observation

The WorkKeys Workplace Observation skill is an employee’s skill in visually observing a
workplace event, noticing details, and remembering instructions, procedures, processes, and
demonstrations in order to generalize to workplace situations that may be similar or very
different from what was observed.

The two groups of SMEs indicated that Workplace Observation skills are used to perform
100.0% (Group A) and 100.0% (Group B) of the critical tasks on their Final Task Lists,
respectively.

Tasks that CSRs perform using Workplace Observation skills can be grouped into the categories
of learning the tasks of the CSR job, performing the tasks of the CSR job, and mentoring the
tasks of the job.

Specifically, tasks that CSRs perform and the observations they make include:

®  Learning the job

— CSRs use Workplace Observation skills when they complete their 4-weeks of classroom
training.

— CSR tasks are demonstrated via video-based scenarios, online step-by-step instructional
software, and role-play activities.

— Trainees learn the job by observing demonstrations and then practicing, either individually
or in group settings, and receiving constructive feedback from the trainer(s) and their
peers.

— Group activities involve observing one’s peers take practice calls.

— Individual activities include taking practice calls with the Simulator by observing

variables such as lights (such as those that indicate incoming calls), timers (which indicate
the length of the call), and panel displays (such as those which indicate whether the caller
is a current customer).

— CSRs also use observation skills as they mimic the steps shown in online tutorials in order
to learn the functions of the Customer Service software.

®  Performing the job

— CSRs work at workstations where they use information displayed through numerous
computer screens and following established procedures to accomplish their tasks.

— They have to watch for error messages, incomplete record messages, and incorrect codes.

— CSRs find information on one computer screen and remember that information in order to
take action on a different screen (such as to open the customer’s account, notice the
account has been ‘flagged,” and take action by documenting a payment plan (on the
DACU screen of their account) before completing the customer’s request to add any
additional services.
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— They use Workplace Observation skills as they handle complicated customer complaints

which may require them to retrieve information from multiple screens (e.g., monthly
statement, payment history, services list), incorporate what they’ve seen on those screens,
and take action such as by removing a charge(s) or by telling the customer that because of
their inconsistent payment history, that they will have to return their account to good
standing before adding any new services.

— Workplace Observation is used to take action by documenting Incidents on the Follow-up
Contact form based on observations made during a call.

®  Mentoring other CSRs perform the tasks of the job

— GCOMM has a 5-week mentoring program for new CSRs once they have completed the

4-week training program. Experienced CSRs complete training so that they can participate
as mentors.

— Over the 5-weeks, the mentors guide their mentees through planned activities designed to
grow their skills as a CSR.

— Mentors observe new CSRs and take action based on those observations (e.g., to watch
new CSRs while they are on the phone with customers and make sure that the new CSRs
enter the information correctly into forms and computer screens and take action by
discussing the aspects of the task that were performed incorrectly).

Skill definitions and skill levels

The Final Task List(s) for the CSR job are shown at the end of this report in the appendix.
The mean Importance ratings and skill requirements are also shown. A checkmark in a skill
column means that, according to the SMEs in the profile session, the task in that row
requires that skill. Tasks shown in gray italics are of low importance (i.e., they received
averages ratings below 3) and they did not influence the skill levels set for the profile. The
skill and skill level definitions are shown in Appendix B. WorkKeys terms are defined in
Appendix C.
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Section 4
Selection Procedure and its Content

A. TITLE, FORM, AND PUBLISHER

Titles and Forms

ACT recommends using individual assessments as specified in the Executive Summary.
Representative titles and forms are listed in the table below, but are updated regularly.
Contact ACT Customer Service for information on the most current forms at all times.

WorkKeys Paper and Pencil Internet
Assessment
Applied Math JI1AH J12AH WKAMO00101CDO
J13AH J14AH WKAMO00102CDO
WKAMO00103CDO
WKAMO00104CDO
Applied Technology F10FG AO8FF A30011
A40311
Business Writing D40CB-D44CB JO1IBW
HOIBW
Graphic Literacy JI1AT J12A1 WKGL00101CDO
J13AI J14Al WKGL00102CDO0
WKGL00103CDO0
WKGL00104CDO
Workplace Documents JI1AJ J12A]) WKWDO00101CDO
J13AJ J14A] WKWD00102CDO0
WKWDO00103CDO0
WKWD00104CDO
Workplace NA A01IWO
Observation CO1WO

Publisher
ACT, Inc. with its headquarters in lowa City, lowa.

B. VALIDITY IN GENERAL

When the word “validity” is used in a testing context, it frequently refers to the three-part
model of validity: content validity, construct validity, and criterion-related validity (Guion,
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1980). Most of what has been written and reported with respect to the valid use of test
scores has used these three concepts. Almost every measurement textbook uses these
concepts as the basis for its organizational structure (Anastasi, 1982; Hopkins, Stanley, &
Hopkins, 1990), and they are a central feature of the Uniform Guidelines on Employee
Selection Procedures (1978): “For the purposes of satisfying these guidelines, users may
rely upon criterion-related validity studies, content validity studies, or construct validity
studies” (CFR 41, 60-3).

The Standards for Educational and Psychological Testing (AERA, et al., 2014) uses these
concepts when it describes methods of collecting data for validating the uses of test scores,
but it describes validity as a unitary concept supported by evidence. Instead of focusing on
types of validity, it discusses the same concepts in terms of the accumulation of validity
evidence. The Principles for the Validation and Use of Personnel Selection Procedures
(SIOP, 2003) also embraces this view. So while the Guidelines talks about “criterion related
validity,” the Standards talks about “evidence of the relation of test scores to a relevant
criterion” (p. 17). While the Guidelines talks about “content validity,” the Standards talks
about “evidence based on test content” (p. 14). And when it comes to “construct related
validity,” the Standards explains that this is established by “the validity argument” (p. 21),
which “integrates various strands of evidence into a coherent account of the degree to which
existing evidence and theory support the intended interpretations of test scores for specific
uses.” (p. 21). Evidence may be accumulated in a number of ways. What is relevant is that
validity is established as a whole. The value of each way of collecting evidence is
determined by its appropriateness to the situation, not by any inherent value of its own.

The Standards (pp. 11-14) explains that the need for validity evidence is based on the
assumption that a test is going to be used for a purpose, and it is necessary to provide
evidence showing that it is appropriate to use the test for that purpose. When a test is
administered and a score is reported, it is necessary to determine what the score means
within the context in which it is being used. This is done by accumulating evidence that
shows what the test score means. Validity refers to the degree to which the evidence
supports the interpretation of the scores for proposed uses of tests. This is what is validated,
not the test itself. Therefore, the validation process involves accumulating relevant evidence
to provide a sound scientific basis for the proposed score interpretations. Validation is
achieved when a scientifically sound validity argument has been presented. Such an
argument is one that supports the intended interpretation of the test scores by showing what
they mean within a specific context. The validation process is unitary in that when the
evidence is collected and analyzed, the results will be described in terms of one concept,
“validation,” and not in terms of the three concepts mentioned above. Any or all of the three
may be used as evidence, but none should be viewed as an end in itself. In this, the
Standards differs from the Guidelines, the requirements of which can be met by establishing
validation using any one of the three types of validity it specifies.

Different uses of the WorkKeys system

Education and businesses can use WorkKeys scores for a variety of purposes. For example,
potential educational uses of WorkKeys scores include identification of proficiency status,
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identification of educational needs, program evaluation, certification, and guidance and
vocational counseling. The examinees in this setting include learners of all kinds in settings
such as general education, vocational education, college preparation, and special
certification programs. Potential business score uses include identification of training needs,
training program evaluation, certification, and selection of individuals to be hired, promoted,
or transferred. The examinees in this setting include a wide range of potential job applicants
as well as incumbent employees. These individuals may range greatly in such
characteristics as age, socioeconomic status, language background, and educational history.
Specifically, the WorkKeys scores can be used by education and businesses as support for
their decisions. The figure below provides a depiction of how the WorkKeys system can be
used to provide a rationale that supports a variety of judgments made with the assessments.
Essentially, the figure illustrates the process from identification of which tests to use, to
setting standards of test performance, administration of the tests to examinees, and making
decisions based upon whether or not the individuals meet the standards. For example,
assume that a business is interested in using the WorkKeys tests for selection of applicants
into a job. To begin, they identify the WorkKeys skills that are required for the job (identify
relevant tests) as well as the required level of performance of that skill (set standards) using
the results of a job profile. Then, using the WorkKeys tests for the required skills, the
employer administers tests to job candidates and compares the scores to the standards set by
the profile. Candidates who meet the standard may be selected for employment, or if the
selection system were structured in hurdles, the employer would move the candidates to the
next stage of the selection process. Candidates who do not meet the standards would be
removed from the employment selection process and could be referred to an organization
that provides skill remediation.

ACT WorkKeys 18



Using the WorkKeys System for Decision-Making Support

Test

Incumbents

Identify Set 5 .
romote

Relevant Standards
Tests

Test
Candidates

Provide
Learning

Experience

End
Process

C. WORKKEYS CONTENT VALIDITY EVIDENCE

When developing personnel programs such as selection procedures, it is important to
establish that they are appropriate to use for this purpose. Validation is the process of
collecting evidence to demonstrate that an employment selection procedure is related to the
context of the job. The WorkKeys system primarily uses a content validation strategy. A
selection measure has content validity when evidence shows that it representatively samples
the important aspects of the job for which the measure will be used. The use of WorkKeys
assessments, as specified in the Executive Summary, has been validated in accordance with
the EEOC’s Uniform Guidelines on Employee Selection Procedures (1978).

According to the Standards, important validity evidence can be obtained from an analysis of
the relationship between a test’s content and the constructs it is intended to measure. Test
content includes themes, wording, and the format of the items, tasks, or questions on the test
(p. 14). Each WorkKeys assessment has been built by first defining a hierarchical skill scale
and then creating test items to be representative of both the skill area and each skill level
within that skill area. This process is described below.

Selection of skills

In developing the WorkKeys system, ACT consulted with employers, educators, and labor
organizations to develop a list of generalizable workplace skills that are used in a wide range
of jobs, are teachable in a reasonable period of time, and facilitate job analysis (ACT, 1992).
In 1992, the initial WorkKeys skills were selected on the basis of a review of the literature
relating to employer-identified skill needs (Agency, 1989; ACT, 1987; Bailey, 1990;
Carnavale, Gainer, & Meltzer 1990; Center, 1990; Conover, 1991; Educational Testing
Service, 1975; Electronic Selection Systems, 1992; Greenan, 1983; SCANS, 1990) and a
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survey of employers and educators who participated in the design of the WorkKeys system.
The latter were from seven states (Illinois, lowa, Michigan, Ohio, Oregon, Tennessee and
Wisconsin) and a network of community colleges in California. They assisted in the design
and review of plans and materials and provided examinees for the prototype and field-test
phases of assessment development. Twelve skills were selected for initial development
based on those identified by educators and employers (McLarty, 1992). It was anticipated
that this list would be modified over time in response to changing employer needs.

ACT released the first WorkKeys assessments, Applied Mathematics, Reading for
Information, Listening, and Writing in 1992. Applied Technology, Locating Information,
and Teamwork were released the next year, followed shortly by Observation. The Business
Writing assessment was released in 2002; Workplace Observation was released in 2009; and
Listening for Understanding was released in 2011. In 2017, the Applied Mathematics
assessment was renamed Applied Math and the Reading for Information assessment was
renamed Workplace Documents. The Graphic Literacy assessment was introduced in 2017.
New items are generated and new forms are released periodically. In response to changing
employer demands, ongoing development of new skill areas has continued over the years.

Skill scale development

In assessment development, it is common for the assessment to be developed first and for
the development of score scales to follow (Crocker & Algina, 1986; Nunally & Bernstein,
1994). This is necessary for any score scale that depends on examinee data for its
construction (e.g., norm-referenced score scales) because in that case, the skill scale and
score scale are necessarily identical. Each WorkKeys skill scale can be conceptualized as an
independent definition of the construct to be measured, a definition that is not based on the
psychometric characteristics of the assessment. The score scales reflect the characteristics
of each assessment and can be evaluated with respect to how well the assessment scores
represent the designated skills and skill levels. More than one assessment approach can
conceivably use the same skill scale. In the development of the WorkKeys system, the need
to link job analysis with the assessment of individuals argued for separating the skill scales
from the score scales so that both assessment of jobs (job profiling) and the assessment of
individuals could be described by the same set of skill scales. It was therefore necessary to
develop the skill scales before developing the tests and their score scales.

Several skill scale criteria were identified by WorkKeys staff as critical for the operational
system (McLarty, 1992). WorkKeys skill levels would have to (a) be readily interpretable
as a description of what the examinee can do and of the skills required by the job; (b) be
appropriate for large-scale use and for validation as part of a system for selecting qualified
job applicants; and (¢) provide information that could be useful to a person wishing to
improve skills in order to meet job requirements, an educator or trainer wishing to assist
people in improving their job-related skills, and an employer wishing to select well-qualified
employees. A primary goal was that the skill scales should be able to communicate to test
takers, teachers, trainers, employers, labor union leaders, and other audiences, the levels of a
generalizable skill that a job requires and that a person possesses. Based on their content,
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the WorkKeys skill scales would have to communicate clearly and concisely to people
making decisions using the assessment results.

The WorkKeys skill scales are, therefore, intentional scales, created to ensure that the
resulting score scales will be both meaningful and hierarchical. Cognitive and content-
related aspects of a skill are analyzed to identify and combine their component strands in
order to generate hierarchical scales that will be meaningful to individuals, educators, and
employers. Aspects of content knowledge and cognitive skills that do not contribute to the
hierarchical scale are excluded from it. The quality of the resulting skill scales is then
judged by the degree to which they serve as a common metric to link the job analysis to the
assessments and by their usefulness in identifying the skill levels required by jobs and
possessed by individuals. Clustering approaches (identifying skills perceived as different
but equally valuable) are intentionally excluded from the scale-building process, although
such clusters could become the basis of separate skill scales.

Thus, the WorkKeys skill levels are designed to be standardized, but particular to each skill.
That is, Level 6 in Workplace Documents is not the same as Level 6 in Graphic Literacy.
Level 6 in Workplace Documents does, however, mean the same skill level whether it is
used to describe a job or a person, just as Level 6 in Graphic Literacy means the same thing
when it is an individual’s assessment score that it means when it is part of a job profile. The
common metric, then, forges a link between assessments results and job analysis, but does
not refer to any relationship between the skill areas.

Currently, seven WorkKeys assessments are available for operational use: Applied Math,
Applied Technology, Business Writing, Graphic Literacy, Observation, Workplace
Documents, and Workplace Observation. In defining the basic or foundational skill domain
to be covered in each WorkKeys assessment, ACT applies the following criteria:

m  The way a skill is assessed is generally congruent with the way the skill is used in the
workplace.

m  The lowest level assessed approximates the lowest level for which an employer would be
interested in setting a standard.

m  The highest level assessed approximates the level beyond which specialized training
would be required.

m  The score scales are designed to have practical value in documenting workplace skills.

m  The assessments are sufficiently reliable for high-stakes decision making such as
selecting candidates for jobs.

m  The assessments can be validated against empirical criteria.

m  The assessments are feasible with respect to cost, administration time, and complexity.
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The development process for a WorkKeys assessment consists of five phases: skill
definition, test specification development, prototyping, pretesting, and construction of
operational forms.

Phase 1: SKkill Definition. Working with an expert panel of employers and educators, ACT
first defines the content domains and develops hierarchical WorkKeys skill descriptions.
The panel is asked to develop a broad definition of a skill area and to identify the lowest and
highest levels of the skill to be measured. The panel then identifies examples of tasks within
this broadly defined skill domain and narrows that domain to those examples that are
important for job performance across a wide range of jobs. Next, the tasks are organized
into subtasks (sometimes called “strands”), which are aspects of the general skill domain or
skill area to be measured. The subtasks assessed in Workplace Documents, for example,
include “choosing main ideas or details,” “understanding word meanings,” “applying
instructions,” “and applying information and reasoning.”

Each subtask is also divided into levels based on the variables thought to make it more or
less difficult. In general, at the lower levels of difficulty, the employee has few variables to
attend to. However, at the higher levels of difficulty, the employee must be able to process
information to apply it to more complex situations. For example, at the lower levels of the
subtask “applying instructions” in Workplace Documents, the employee need only apply
instructions to clearly described situations. At the higher levels, however, employees must
not only understand instructions in which the wording is more complex, meanings are more
subtle, and multiple steps and conditionals are involved, but they must also apply these
instructions to new situations.

Phase 2: Test Specification Development. Using the skill definitions developed in
Phase 1 for multiple-choice tests, the ACT WorkKeys development team prepares test
specifications, which detail the skills the assessment will measure and how the items will
become more complex as the skill levels increase. Each level is defined in terms of its
characteristics, and exemplar multiple-choice items (test questions) are created to illustrate
it. Each item is comprised of a stimulus, a stem, and a set of response options. A stimulus
may be a recorded voice, reading passage, video scenario, described situation, or one or
more graphics, depending on the test. The stem is the part of the item for which an answer,
or response option, must be selected. In most cases the complexity of the stimulus and the
stem determines the skill level to which a particular test item is assigned.

The WorkKeys Business Writing assessment uses a constructed-response (essay) format.
For this assessment, the WorkKeys test development staff works together with professionals
from a wide variety of job backgrounds to identify and refine prompt ideas that require a
written response and have meaning to a broad audience. Next, they develop and revise
prompts that are realistic, do not require prior knowledge, are specific and substantive
enough to hold the examinee’s interest, and are representative of situations that could arise
in a wide variety of jobs. Prompts that meet all of these criteria are edited into a form that is
clear, direct, and concise.
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New prompts for all WorkKeys tests are reviewed for realism, accuracy, and fairness by a
number of people including other members of WorkKeys development staff, staff members
from other ACT departments, and business and academic experts outside of ACT from
diverse cultural and ethnic backgrounds.

Phase 3: Prototyping. In Phase 3, the ACT WorkKeys development team recruits content
experts to write items for prototyping. These experts draft items designed to meet the test
specifications and correspond to the respective skill levels. ACT staff then edits the items,
producing a number sufficient to create one full-length test form for the skill area.

The prototype test form is administered to convenience samples, which typically are at least
two groups of high school students and two groups of employees. Usually, one group of
students and one group of employees will be from the same city. The second groups of
students and employees will be found in another state with different demographic
characteristics. For example, if the first groups are from a suburban setting, the second may
be from an urban area. The number of examinees varies according to the test format, with
more being used for multiple-choice tests than for constructed-response tests. Typically, at
least 200 students and 60 employees are divided across the two administration sites for each
multiple-choice prototype test form. In 2001, ACT conducted a prototype administration of
the first forms of the Business Writing assessment to approximately 2,640 Midwestern high
school and community college students.

During the prototype process, interviews or surveys of the examinees are used to gather their
reactions to the test instrument. Educators and employers are also invited to review and
comment on the test. This information helps ACT evaluate the functioning of the test
specifications. Questions such as whether the prototype items were too hard, too easy, or
tested skills outside the realm of the specifications must be answered before development
can move to the pretesting stage. Based on all the information from the prototype testing,
the test specifications are adjusted if necessary, and additional prototype studies may be
conducted. When the prototype process is completed satisfactorily, a written guide for item
writers is prepared.

Phase 4: Pretesting. For the pretesting phase of item development, ACT contracts with
numerous freelance content experts who write a large number of items. WorkKeys item
writers must be familiar with various work situations and have insight into the use of a
particular skill in different employment settings to ensure content and contextual accuracy.
ACT staff edits the submitted items to meet content, cognitive, and format standards. A test
item containing inaccurate content may be distracting even if the specific content does not
affect the examinee’s ability to respond correctly to the skill portion of the item. For this
reason, inaccurate facts, improbable circumstances, or unlikely consequences of a series of
procedures or actions are excluded from the content of the items. An examinee who knows
about a particular workplace should not recognize any of the assessment content,
circumstances, procedures, or keyed (correct) responses as unlikely, inappropriate, or
otherwise inaccurate.
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Given the wide range of employability skills assessed, verifying content accuracy for
WorkKeys is challenging. To help WorkKeys staff detect any possible problems, the item
writers write a justification for the keyed response and for each incorrect response for each
test item. ACT editors check both the items and the justifications, and make modifications,
if needed.

After the items have been edited, they are submitted to external consultants for content and
fairness reviews. Qualified experts in the specific skill area being assessed, usually persons
utilizing the skills regularly on the job, check for content and contextual accuracy. Members
of minority groups review the items to make sure they will not be unfair or offensive to any
racial, ethnic, and gender groups. ACT provides the reviewers with written guidelines
(ACT, 1995) and receives written evaluations from them. ACT staff responds to every
concern the reviewers raise, and make needed adjustments to the test items before pretesting.
The items are then administered in pretest forms constructed to be as similar as possible to
the final test. Examinees for the pretest are drawn from schools and businesses in sufficient
numbers to provide stable data on which to base final decisions.

Statistical studies of the pretest data help ACT staff identify problem items. These items are
then reevaluated by staff and, if necessary, by outside experts. The tests are subjected to
both classical and item response theory-based (IRT-based) statistical analyses to evaluate the
psychometric properties of each item and the test forms. In addition, when sample sizes
permit, statistical differential item functioning (DIF) analyses of the multiple-choice
assessment items are carried out to determine whether items function differently for various
groups of individuals matched on ability. Items that show DIF are eliminated from the item
pool. Based on data collected during pretesting and periodically after operational
administration, no items in the multiple-choice WorkKeys tests show DIF. As statistical
procedures for detecting DIF in constructed-response items are not yet in common use,
analytical reading of the prompts by expert reviewers serves as the basis for detecting
possible bias.

Phase 5: Construction of Operational Forms. Pretest item statistics are considered
carefully when the forms for operational testing are constructed. Test forms for each
assessment are developed from the pool of items that meet all the content, statistical, and
fairness criteria for items and for test forms. The items are presented in approximate order
of their complexity. That is, the least complex items are at the beginning of the test and the
most complex items are at the end. ACT staff construct at least one base form and one
alternate test form for each assessment, making sure that the two forms are similar in terms
of their psychometric characteristics, the test characteristics as a whole, and the within-level
characteristics with respect to content and complexity.

Integral to the test development procedures described above is an effort to minimize the
likelihood of adverse impact resulting from use of the WorkKeys tests. The assessments are
designed to be job-related and fair through careful screening prior to their being made
available to employers. Specifically, the tests and test development must meet these criteria:
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m  The assessments are criterion-referenced, which means that scores are interpreted in
relation to job requirements rather than population norms.

m  The test specifications are well defined.

m [tems tap a domain of workplace skill because people who have experience in the
workplace write them.

m [tems measure a particular workplace skill.

m  Content and fairness experts review the items to determine possible differences in
responses among racial and ethnic groups and genders.

m  Statistical analyses at the item and test level are conducted to monitor the performance
of various subgroups.

The WorkKeys system as a whole provides a well-designed procedure that businesses,
schools, and job seekers can use to facilitate and improve career transitions—from applicant
to employee, from school to work, and from job to job.

Job profiling

Collecting evidence to demonstrate content validity is also important in the business setting.
According to the Uniform Guidelines on Employee Selection Procedures (1978), validation
should demonstrate that the content of the selection instrument “is representative of
important aspects of performance on the job for which the candidates are to be evaluated”
(section 16D). Establishing a well-defined content domain for each test is part of the
process of establishing the content validity of WorkKeys tests for selection purposes. In
addition, the use of a given test for selection purposes should be validated for the applicable
job. The WorkKeys job profiling component addresses this aspect of the process.

It is common to conduct a job analysis to see what tasks are required for a particular job and
to then use the results to build a content valid test for that job (Cascio, 1982; Dunnette &
Hough, 1990). This approach works best where a test will be built specifically for each job.
This is not the case with the WorkKeys system, where the same test is designed to assess
generalizable skills and skill levels associated with many different jobs. Thus, the primary
uses of job analysis by WorkKeys are to (a) establish the content-relatedness between a
specific job and the existing WorkKeys skill area and, if the job and skill are found to be
content related, to (b) establish the WorkKeys skill level required by the job. This latter task
in effect establishes a skill standard for that job.

As with other judgment-based standard-setting methods, job profiling (job analysis relative
to WorkKeys skill scales) must address the key issues of who should make the judgments,
on what basis, and by what method. Because those setting the standards must be familiar
with the job, the decision was made that the subject matter experts (SMEs) would, wherever
possible, be job incumbents. Although some companies choose to include supervisors and
trainers as SMEs, ACT recommends that, when feasible, the standard-setting group be
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comprised predominately of individuals who are doing or have recently done the job that is
being profiled (ACT, 1995b; Anastasi, 1982).

The SMEs make their judgments based on their knowledge of the job under consideration
and on knowledge of the WorkKeys skills and skill levels. The latter information is
provided by WorkKeys job profilers during job analysis. Because of the depth of
understanding that must be gained by the SMEs before they can accurately align the skills
they perform in their jobs with the WorkKeys skill scales, the job profiling process is carried
out in small group settings, much like focus groups. Each group of SMEs is guided by an
authorized WorkKeys job profiler. The profiler is selected based on relevant previous
training and experience and is authorized by ACT after completing training in the job
profiling process and in the WorkKeys skills and skill levels.

Job profiling is conducted in two phases: task analysis and skill analysis. In task analysis,
the SMEs identify the tasks they complete on the job and then rate them for Importance.
The scale used for these ratings is provided in Section 3. The average Importance rating for
each task is used to sort the task statements and list them in order, with the most important
tasks placed at the beginning of the list.

In skill analysis, the SMEs first link the WorkKeys skills (such as Workplace Documents) to
the important tasks on the list (i.e., those with ratings of 3/important and higher), identifying
each task that requires the particular skill and discuss why the task requires the skill. For the
task to be considered in the next step to set the skill level (i.e., cut or passing score), the
majority of the SMEs had to agree that the task requires the skill. Once the set of important
tasks requiring that skill has been identified, the SMEs, using successive approximation,
determine which level of the skills is required for that set of tasks. The SMEs begin with a
description of a skill level that the job profiler believes is just below the level needed on the
job. They determine whether their job requires skills that are above, below, or about the
same as the level described. If they determine that the skills they must have are higher, they
are shown the next higher level; if they determine the skills they must have are lower, they
are shown the next lower level. If they determine that the skills they must have are about the
same, they are shown both the next higher and the next lower levels. No decision is reached
until the SMEs have considered a range of skill levels: the one they have identified as the
required level and at least one level above it and one level below it (unless they have chosen
the highest or lowest level available). SMEs sometimes find that the level required is below
or above the levels measured by WorkKeys.
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Establishing the link between assessments and the job

Careful attention has been given to developing both WorkKeys assessments and the job
profiling procedure in a manner consistent with the standards for content validity established
in the Uniform Guidelines (1978), Standards (2014), and Principles (2003). The essential
element of content validation is a rational demonstration of linkage between test content and
important job performance requirements. In WorkKeys, this linkage is normally
accomplished in two steps: (1) test items are linked to skill and skill level definitions by the
assessment development process, and (2) skill level definitions are linked to job
requirements by the judgment of SMEs, who are generally job incumbents (and may
sometimes be supervisors or others familiar with the job).

Items written and selected for WorkKeys assessments go through a series of screens in an
attempt to ensure job-relatedness and fairness. For example, both minority review (a
judgmental process) and DIF analysis (a statistical procedure) are used to determine possible
differences in responses among racial groups and between men and women prior to
construction of the released assessments. All aspects of the test development process are
conducted to ensure that items pertain to the workplace and that they tap a domain of
workplace skill.

In the case of the WorkKeys job profiling process, the validation procedure involves several
steps to ensure that a link is established between the skill level definitions and the
requirements of a particular job. Ideally, a representative pool of SMEs should be identified.
It would include the variety of races, genders, regions, locations, and so on that is
represented by employees in the job to be profiled. The pool of qualified SMEs then
develops a list of tasks critical/important to the job. A thorough review of each skill level
definition is made and then the SMEs are asked to come to a consensus on the levels of
WorkKeys skills that are required for performing the job as a whole. This comprehensive
and systematic analysis of jobs helps employers identify the important tasks as well as the
skills and skill levels needed to perform those tasks.

During the job profiling procedure, incumbent workers who are knowledgeable about the
job set the skill level requirement for entry into the job and for effective performance (the
level that is expected to be acquired through training). At the end of the skill analysis, the
SMESs complete the following statements, which appear at the bottom of the skill rating

form:
Skill Level is necessary for effective performance of this job.
Skill Level is required for entry into this job. Employees should be expected to come

into the job with this skill level; they are not expected to learn this skill level on the job.

The job profile established by employees who are knowledgeable about the job is based on
entry level job requirements, not on personal capabilities or “wish list” expectations. The
participation of supervisors in determining the skill requirements is recommended only
when the supervisors have had experience in the job.
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It is possible that SMEs may identify a higher skill level as the requirement to perform the
job effectively (after initial entry). However, selection decisions should be based on the
entry level requirements.
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Section 5
Relationship between the Selection Procedure and the Job

A. EVIDENCE DEMONSTRATING THAT THE SELECTION PROCEDURE IS A
REPRESENTATIVE SAMPLE OF A SKILL USED AS PART OF A WORK BEHAVIOR
AND NECESSARY FOR THAT BEHAVIOR

Selection of skills

In developing the WorkKeys system, ACT consulted with employers, educators, and
labor organizations to develop a list of foundational workplace skills that are used in a
wide range of jobs, are teachable in a reasonable period of time, and facilitate job
analysis (ACT, 1992). In 1992, initial WorkKeys foundational skills were selected on
the basis of a review of the literature relating to employer-identified skill needs (Agency,
1989; ACT, 1987; Bailey, 1990; Carnavale, Gainer, & Meltzer, 1990; Center, 1990;
Conover, 1991; Educational, 1975; Electronic, 1992; Greenan, 1983; Secretary’s, 1990)
and a survey of employers and educators who participated in the design of the
WorkKeys system. The latter were from seven states (Illinois, lowa, Michigan, Ohio,
Oregon, Tennessee and Wisconsin) and a network of community colleges in California,
all of which served as charter members of the WorkKeys development effort. These
charter members assisted in the design and review of plans and materials and also
provided examinees for the prototype and field-test phases of assessment. Twelve skills
were selected for initial development based on those identified by educators and
employers (McLarty, 1992). It was anticipated that this list would be modified over time
in response to changing employer needs.

Skill scale development

In assessment development, it is common for the assessment to be developed first and
development of score scales to follow (Crocker & Algina, 1986; Nunally & Bernstein,
1994). This is necessary for any score scale that depends on examinee data for its
construction (e.g., norm-referenced score scales) because in that case the skill scale and
score scale are necessarily identical. Each WorkKeys skill scale can be conceptualized
as an independent definition of the construct to be measured, a definition that is not
based on the psychometric characteristics or the assessment. The score scale reflects the
characteristics of the assessment and can be evaluated with respect to how well the
assessment scores represent the designated skills and skill levels. More than one
assessment approach can conceivably use the same skill scale. In the development of the
WorkKeys system, the need to link job analysis with the assessment of individuals
argued for separation of the skill scale from the score scale so that both the assessment
of jobs (job profiling) and the assessment of individuals could be described by the same
skill scale. This circumstance required the development of skill scales before the
development of the tests and their score scales.

Several skill scale criteria were identified by WorkKeys staff as critical for the
operational system (McLarty, 1992). WorkKeys skill levels would have to (a) be readily
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interpretable as a description of what the examinee can do and the skills required by the
job; (b) be appropriate for large-scale use and for validation as part of a system for
selecting qualified job applicants; and (c) provide information useful for an examinee
wishing to improve skills in order to meet job requirements, an educator or trainer
wishing to assist examinees in improving their job-related skills, and an employer
wishing to select well-qualified employees. A primary goal was that the skill scale
metric should communicate the level of a generalizable skill that the job requires, and
that a person possesses, to the test taker, the teacher, the trainer, the employer, the labor
union leader, and other audiences. Based on their content, the WorkKeys skill scales
would have to communicate clearly and concisely to people making decisions using the
assessment results.

The WorkKeys skill scales are, therefore, intentional scales, created to ensure that the
resulting score scale will be both meaningful and hierarchical. Cognitive and content-
related aspects of a skill are analyzed to identify and combine their component strands in
order to generate hierarchical scales that will be meaningful to individuals, educators,
and employers. Aspects of content knowledge and cognitive skills that do not contribute
to the hierarchical scale are excluded from it. The quality of the resulting skill scales is
then judged by the degree to which they serve as a common metric to link the job
analysis to the assessments and by their usefulness in identifying the skill levels required
by jobs and possessed by individuals. Clustering approaches (identifying skills
perceived as different but equally valuable) are intentionally excluded from the scale-
building process, although such clusters could become the basis of separate skill scales.

Thus, the WorkKeys skill levels are designed to be arbitrary but standardized, and
particular to each skill. To explain, while a hat size of six is arbitrary but standardized, it
is not expected to be comparable to a shoe size of six. A woman who wants to purchase
a hat and shoes will need to measure both her head and her feet using scales that are
appropriate for those parts, and no one would suggest that her feet are better than her
head if she needs size six shoes and a size six hat. Similarly, just as a person who needs
size six shoes does not automatically need a size six hat, a Level 6 in Workplace
Documents is not the same as Level 6 in Graphic Literacy. However, Level 6 in
Workplace Documents does mean the same skill level whether it is used to describe a job
or a person, and Level 6 in Graphic Literacy means the same thing when it is an
individual’s assessment score that it means when it is part of a job profile. The common
metric, then, forges a link between assessment results and job analysis, but does not
indicate a relationship between skills.

Currently, seven WorkKeys assessments are available for operational use: Applied Math,
Applied Technology, Business Writing, Graphic Literacy, Observation, Workplace
Documents, and Workplace Observation. In the process of developing the skill scales,
the WorkKeys development team has refined the following procedure for establishing
hierarchical skill scales. Each WorkKeys skill scale is developed initially by a panel of
employers and educators. The panel first develops a broad definition (such as
“workplace observation™) of the skill area for which a scale is to be developed, identifies
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examples of tasks within this broadly defined skill domain, and narrows that domain to
those examples which are important for job performance across a wide range of jobs (by
excluding things like “the observation of microscopic samples”). Next, they organize
the remaining tasks into strands (such as “observation for the purpose of maintaining
quality control”). Within each strand, they order the tasks into a series of difficulty
levels, with the lowest being the simplest and the highest being the most complex.

The number of skill levels is determined iteratively on the basis of the number of
separate levels that appear to best fit the task groupings. The panel then abstracts the
variables it believes cause a task to be more or less difficult. For example, less difficult
observation for quality control involves (a) directed attention to one or a very small
number of features which are (b) easy to differentiate from the standard and for which
(¢) unlimited time is allowed to make the determination. More difficult observation has
(a) no specific direction as to what to attend to, (b) a large variety of features to be
inspected simultaneously, (c) distractions, (d) a short time in which the determination
must be made, and (e) very fine distinctions between the item inspected and the
standard. This conceptual analysis process is repeated for each strand identified.

Finally, to facilitate combining the strands into a single test, the panel suggests which
levels of each strand are at approximately the same levels of difficulty as given levels of
other strands (the strands do not necessarily have the same number of levels). The
exemplar tasks, the identification of elements of difficulty, and the suggested common
levels across strands form the basis for creating a description of the skill area and its
levels. This description is then reviewed by panel members and others and refined until
it is as conceptually clear as possible. It should be noted here that strand refers to tasks
and content that pertain to a singular concept to be measured.

Once each skill scale is defined, it is necessary to construct a test to measure individuals’
skills relative to it. The WorkKeys system tests were designed to meet the following
criteria:

m  The way in which the skill is assessed is generally congruent with the way the skill is
used in the workplace.

m  The lowest level assessed is at approximately the level for which an employer would
be interested in setting a standard.

m  The highest level assessed is at approximately the level beyond which specialized
training would be required.

m  The steps between the lowest and highest levels are large enough to be distinguished
and small enough to have practical value in documenting workplace skills.

m  The assessments are sufficiently reliable for high-stakes decision making.

m  The assessments can be validated against empirical criteria.
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m  The assessments are feasible with respect to administration time and complexity, as
well as cost.

Skill definitions and skill levels

The Final Task List(s) for the CSR job are shown at the end of this report. The
aggregate importance ratings and skill requirements are also shown. A checkmark in a
skill column means that, according to the SMEs, the task on that row requires that skill.
The skill and skill level definitions are shown in Appendix B and the skill levels required
for performing the tasks are given below. Tasks shown in gray italics are of low
importance (i.e., they received average importance ratings below 3) and they did not
influence the skill levels set for the profile.

B. IDENTIFICATION OF THE WORK BEHAVIOR THAT EACH PART OF THE
SELECTION PROCEDURE IS INTENDED TO MEASURE

The WorkKeys job profiling procedure is designed to systematically develop accurate
profiles through a task analysis that is used to select the tasks most important to a job
and a skill analysis that is used to identify the skills and skill levels required at entry into
the job and for effective performance on that job. A description of the procedure used is
given below.

Conducting the task list review

Dr. Allen toured selected work areas of GCOMM facilities on October 16, 2017, with
Jane Phillips, Customer Service Supervisor. The profiler then met with the groups of
Subject Matter Experts (SMEs) to tailor the Initial Task List to make sure that the
resulting Final Task Lists accurately and completely described the job. Each group
worked to develop one list. The job profiler met with the first group (Group A) of 6
SMEs on October 18, 2017, and met with the second group (Group B) of 7 different
SMEs on October 19, 2017. The SMEs in each group worked to add, delete,
consolidate, and change the descriptions of tasks, as needed, to make sure they
accurately depicted their job as it is performed at their company. Then they
independently rated each task in terms of its Importance. The average Importance rating
for each task was used to sort the task statements and list them in order, with the most
important (or critical) tasks placed at the beginning of the list. Tasks that received an
average rating of 2 (i.e., low importance) or lower were grayed out, italicized, and
moved to the bottom of the list. The SMEs then reviewed the list to see the final order
of the tasks. The Final Task Lists, with the tasks listed in order of Importance, can be
found at the end of this report.

Collecting the Importance ratings

After carefully examining this list of tasks, the SMEs rated each task according to its
Importance. Importance refers to the significance of the task to overall job performance.
The average Importance rating for each task was used to sort the task statements and list
them in order, with the most important tasks placed at the beginning of the list. Tasks
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that received an average rating of 2 or lower were grayed out, italicized, and moved to
the bottom of the list.

Identifying on-the-job behaviors associated with each skill as it is used on
the job

Once the SMEs understood the definition of a WorkKeys skill and had determined its
relevance to the job, they independently identified the important tasks on the Final Task
List that required the skill and they identified how the tasks specifically use that skill.
For example, the Workplace Documents skill may be identified by SMEs as necessary
for reading such documents as Standard Operating Procedures or company policies.
After discussing the relationship between the skill and the tasks, only those tasks which
the majority of SMEs agreed require the skill were included in the subsequent
discussion, and only those tasks were used to determine the level of skill required for the
job.

Determining the WorkKeys skill levels of the job

The job profiler presented detailed descriptions of the WorkKeys skill levels to the
SMEs and showed them examples of problems or situations employees deal with at each
level. For each WorkKeys skill, the SMEs decided which skill level is necessary at job
entry and for effective performance of the job.

Prioritizing the WorkKeys skills

The WorkKeys skills are prioritized in terms of their importance to the CSR job. This is
based on a systematic examination of the number of important (or critical) tasks
identified by the SMEs as requiring each skill and the Importance rating of those tasks.
The result is an ordering of the WorkKeys skills that are most important to the
performance of the job.

C. COMPARISON OF THE MANNER, SETTING, AND LEVEL OF COMPLEXITY OF THE
SELECTION PROCEDURE WITH THOSE OF THE WORK SITUATION

Section 3 of this report documents the need for specified WorkKeys skills by identifying
the important tasks that require those skills. This section (Section 5) summarizes the
SMEs’ discussions of the skill levels and documents their reasons for finding that the
specified levels are required for both job entry and effective performance of the job. The
skill levels required for job entry and for effective performance are presented in Tables 1
and 2 in the Executive Summary.

Applied Math

WorkKeys Applied Math is the skill people use when they use mathematical reasoning
and problem-solving techniques to solve work-related 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.
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In evaluating the level of Applied Math skill necessary for the tasks of the job, the SMEs
considered the types of mathematical operations (including single-step or multiple-step
mathematical operations and conversions either within or between systems of
measurement); how the information in the problem is presented (i.e., the information is
presented in the order in which it is needed or it must be reordered); and whether all the
information employees need for solving problems is provided or if they must derive
some necessary information. The SMEs evaluated their work situation in comparison to
WorkKeys Applied Math skill levels 3 through 5.

The SME:s in both groups determined that Level 4 Applied Math skills are needed for
entry into, and for effective performance of, the CSR job. New CSRs need this level
because they must perform the same mathematical operations when they begin the job as
they do when they are experienced in the job, and no training in mathematics is
provided.

At Applied Math Level 4, tasks may present information out of order and may include
extra, unnecessary 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 they can solve problems that require one or two operations. They
may add, subtract, or multiply using positive or negative numbers, and they may divide
positive numbers. They can figure out an average or mean of a set of numbers using
whole numbers and decimals. They can figure out simple ratios, simple proportions, or
rates. At Level 4 employees can add commonly known fractions, decimals, or
percentages and add or subtract fractions that share a common denominator. They can
multiply a mixed number by a whole number or decimal and they can put the
information in the right order before they perform calculations.

According to the SMEs, Level 4 Applied Math skills are needed for the CSR job because
the calculations that they perform can require them to figure out averages, use one or
two operations of mathematics, and put information in the right order before performing
calculations.

e To illustrate, when they help a customer understand their bill they have to figure
the cost of each individual call, add the prices of calls to get a total, determine the
taxes for the total and then get a grand total price. For each call they multiply the
number of minutes (e.g., 20) by the rate (e.g., .06/minute) to determine the price
of each call (20 x .06 = $1.20), after noting the time of the call to make sure that
they use the correct rate. So the CSR first has to figure out how to set up the
problem by identifying the correct rate to use and then completing the
calculations.

CSRs use multiple operations and/or steps of mathematics to suggest (i.e., sell)
additional services to customers during a routine call with a customer or when asked to
generate a customized price estimate for a customer.
e For example, the CSR can enter the Pricing Screen to enter the total amount that
the customer would like to spend each month and then the system presents the
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pricing plans that would accommodate that estimate, along with an estimated
number of calls (e.g., for $49.95/month the Friends Forever plan allows
approximately 30 30-minute nights/weekends calls), but if the customer wants to
know how many calls can be made during the day with just 4 calls made during
nights/weekends, the CSR re-figures the estimate by hand, multiplying the day
rate per minute (e.g., 20 cents) by 30 minutes by 7 calls (.20 x 30 x 7 = $42) and
then figuring the nights/weekends rate (e.g., 5 cents) by 30 minutes by 4 calls
(.05 x 30 x 4 = $6) to get a revised total ($48).

e Similar calculations are used when the CSR is asked to develop an estimate for a
customized plan (such as the basic Friends Forever plan plus a texting option).

Level 4 Applied Math skills are also used when training new CSRs.

e Trainers have to be able to check the accuracy of the trainee’s math such as in a
test of the scenario described above.

e This level of skill is also used when CSRs generate an average when the
customer requests a price comparison of the average monthly costs for
GCOMM’s service as it compares to a competitor’s rates.

e And when troubleshooting the software for new pricing plans, each CSR is
required to spend a minimum of one hour testing the software including the
mathematical functions built into the software, by creating test customer
scenarios, and computing the required mathematics by hand and comparing with
the mathematics generated by the software tool (such as to use addition or
subtraction to correct a bill or to use multiple operations to generate pricing for
service plans).

Graphic Literacy

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 they find,
summarize, compare, and analyze information to make decisions using workplace
graphics to solve work-related problems.

To determine the level of Graphic Literacy skill needed for the tasks employees
complete in their job, the SMEs considered the difficulty of the graphics and how hard it
is for employees to use the information to complete the tasks. The SMEs compared the
tasks of the job to WorkKeys Graphic Literacy skill levels 3 through 6. The SMEs in
both groups stated that Level 4 Graphic Literacy skills are necessary for job entry and
for effective performance.

At Graphic Literacy Level 4, workplace graphics are common and of low to high
moderate difficulty. 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 Graphic Literacy Level 4, employees can use
one or two low moderate graphics at a time to locate information in a graphic using
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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 of data and 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 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.

According to the SMEs, CSRs need Level 4 Graphic Literacy skills to set-up new
customer accounts and make changes to current customer accounts because they must
enter several pieces of information (e.g., name, street address, transaction codes, service
plans) into a computerized form while referring to tables for the information they need.
The forms and tables are simple. The screens usually contain five to fifteen fields with
drop-down lists and the CSR will need to reference a simple table to find the correct
code to insert into the form. When two simple graphics are used together, they are
considered a low moderate graphic. The CSRs are required to locate information in one
graphic using information found in another graphic.

If a current customer is calling because they want to switch to a competitor’s plan, the
CSR can look at graphics that show their usage for different services and use that
information to determine if a different GCOMM plan might meet the customer’s needs
better than their current plan (i.e., switch to another GCOMM plan rather than
discontinuing their service). Level 4 Graphic Literacy skills are required because the
usage graphics are simple line graphs or bar charts with two axes. The CSR needs to
review the information in these graphics and decide which GCOMM plan to recommend
to the customer. The CSRs perform similar tasks with potential customers, when they
assist them to select a plan.

The CSRs use a troubleshooting diagram to guide the content of a customer call that is
of high moderate difficulty because there can be many variables that require the CSR to
follow different paths. However, the CSR is just finding the next or missing step so
Level 4 is required overall. They also have diagrams for processing requests for refunds
and issuing work orders. Although, they are of only low moderate difficulty and only
require Level 3 skills.

All of the SMEs agreed that level 4 skills are required for entry. While three of the six
SMEs in Group A and all of the SMEs in Group B (i.e., 9 of 12 total SMEs) agreed that
Level 4 skills are also required for performing the job effectively because CSRs are
required to perform all of the tasks in the 4-weeks of training and 5 weeks of mentoring
that they are expected to perform at the conclusion of training (i.e., after 3 months in the
job when effective performance is expected). Neither the classroom training nor the
mentoring period are expected to grow the CSR’s Graphic Literacy skills.
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Consequently, individuals must bring the skills required to the job and that same level of
skill is sufficient for effective performance.

The remaining three SMEs in Group A stated that to be effective, Level 5 Graphic
Literacy skills are required. 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/relationship; make 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 likely 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 X, y, and 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 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.

The three SMEs indicated that Level 5 skills are required because while effective
employees may perform the same tasks as new employees, they use more complex
materials. These SMEs stated that CSRs can receive an individual reward for retaining
customers and for selling new services to customers in addition to the rewards given to
sales teams. They maintained that customers can read marketing literature themselves so
CSRs have to provide them with more convincing information in order to make a sale.
These SMEs said that they gain this information by reading additional literature that is
made available to all employees (such as sales reports, new product development
reports, and product manuals). This literature contains tables, graphs, and diagrams that
are of high moderate difficulty.

The majority of the SMEs in the two groups (i.e., 9 of 12) agreed that Level 4 Graphic

Literacy skills are required to perform the job effectively. The three SMEs who stated
that Level 5 skills are required gave examples of Graphic Literacy resources that match
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the complexity of Level 5 that are used by CSRs who are attempting to increase their
rewards for high sales. These SMEs did report that they had achieved the highest sales
records for the previous year, but conceded that Level 5 skills are not necessary to
effectively perform the tasks of the job.

GCOMM may consider providing voluntary training to CSRs who are interested in
increasing their sales; however, Graphic Literacy Level 5 skills are not required for
effective performance.

Workplace Documents

WorkKeys Workplace Documents is the skill employees use when they read and use
written text in order to do a job. The written texts include messages, emails, letters,
directions, signs, notices, bulletins, policies, websites, contracts, 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.

To determine the level of Workplace Documents skill needed for the tasks employees
complete on the job, the SMEs considered the difficulty of the reading materials and
how hard it is for employees to find the information they need and make use of it. The
SMEs evaluated their work situation as it compares to WorkKeys Workplace Documents
skill levels 3 through 6. The SMEs in both groups agreed that Level 4 Workplace
Documents skills are required for entry into the CSR job and for effective performance.

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 include if-then statements. 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 information/instructions 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.

According to the SMEs, a CSR needs Workplace Documents Level 4 skills because the
reading materials used during CSR training (e.g., training manual descriptions that
explain procedures or script content) contain passages that have a number of procedural
steps and associated details along with longer sentences explaining specific customer
service problems and how to resolve them. For example, the CSR must verify the
identity of the caller before making any changes to the account. The script includes the
following content:
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CSR: May I have the spelling of your first and last name please? And your phone

numberis _ ?

e If'the account is found, verify at least 2 other pieces of information in the account,
such as account number, address, or pin #.

e If the customer’s name is not found in the database, ask for an alternate name or
address that could be associated with the account.

The vocabulary includes common words and some harder words (e.g., accommodate,
resolve, status). CSRs must be able to apply instructions (some of which involve several
steps) to situations that are the same as those described in the materials. Reading
materials that fit this definition include scripts of typical conversations with customers
and marketing materials that incumbents use with customers to explain plan options
(e.g., calling plans such as Friends Forever; text and voice plans) or equipment
specifications (e.g., equipment sales or rental options). CSRs must determine what
information from the reading materials applies to the current situation, such as to read
the three suggested responses to a typical customer question and choose the statement
that best fits the situation.

Other resources that require Level 4 Workplace Documents skills (i.e., the CSR
Procedure Manual, help screens) contain straightforward “if-then” scenarios for the CSR
to apply to an appropriate situation. Product brochures and company memos also match
the Level 4 description because their text is straightforward, but contains a number of
details. For example: The new GCOMM Innovator is a 5G mobile computing device
and is mobile hotspot capable. Or Approval to attend a non-GCOMM sponsored
training event will be based on the relevance of the seminar/workshop to the staff
member’s job.

When shown the definition and examples of Level 5 Workplace Documents, the SMEs
in both groups agreed that skills at this level are not required to perform the CSR job. At
Workplace Documents Level 5, reading materials include policies, procedures,
announcements, legal, and multiple related documents that have many details. The
information that employees need is generally stated directly, but it is hard to find
because there are so many details and some may not be needed for the task being
performed (extraneous information). The materials include technical terms, jargon, and
acronyms, or words that have several meanings. The documents may have complex
sentences and/or contain conditional situations. When employees use Level 5 skills they
can figure out the appropriate meaning of a word based on how the word is used. They
can identify the appropriate meaning of technical term, jargon, or an acronym that is
defined in the document. They can apply technical terms and jargon to stated situations.
Employees can apply information/instructions to a new situation that is similar to the one
described in the material while considering changing conditions. At Level 5, employees
can apply complex information/instructions that include conditionals to situations
described in the materials. Employees may need to make some inferences to accomplish
their goal.
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While some of the materials used by CSRs (such as procedures) contain technical terms,
all technical terms are clearly defined during the course of the 4-week training and there
are resources available after the training (such as help screens and mentor assistance) so
that terminology used in print materials is clearly understood. Other characteristics of
the Level 5 definition are not presented in any reading materials, consequently, the
SMEs agreed that Level 5 skills are not required for job performance.

Workplace Observation

The WorkKeys Workplace Observation skill is an employee’s skill in visually observing
a workplace event, noticing details, and remembering instructions, procedures,
processes, and demonstrations in order to generalize to workplace situations that may be
similar or very different from what was observed. Employees must pay careful attention
to steps that are followed, safety procedures, and quality-control standards.

In determining the level of skill necessary for the tasks of the job, the SMEs considered
the following five characteristics:
= the complexity of the procedures;

= how likely there are to be extra details presented,

= how likely there are to be distractions;

= how difficult is it to detect differences, discrepancies, or changes; and
= the action the employee must take.

The SMEs were shown Workplace Observation skill Levels 1 through 3. According to
the SMEs, new CSRs need Level 2 Workplace Observation skills at job entry to
successfully complete the four-week training. Level 2 Workplace Observation skills are
sufficient for effective performance, as well, because the tasks of the job do not change
and no training in observational skills is provided.

At Workplace Observation Level 2, employees interpret a straightforward procedure that
involves a condition. With a condition, several possible things may happen, and a
specific response is provided for each one. A Level 2 situation includes obvious and
easily disregarded distractions, and there are a few extra details and differences. When
employees use Level 2 Workplace Observation skills on the job, they can recognize
cause and effect in a straightforward demonstration, process, pattern, or procedure; can
filter out obvious distractions; and can identify the cause of a particular effect.
Additionally, employees can recognize what to do next in a situation given a single
condition. At Level 2, employees can also indicate action to be taken when there is an
incorrect step identified.
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According to the SMEs, Level 2 Workplace Observation skills are used in the CSR job
in the following ways:

Complexity: Trainees observe and CSRs perform straightforward processes with if-then
conditions (e.g., if the caller says they had a problem with their monthly bill, that means
the CSR should retrieve the customer’s background information and monthly statement
screens; but if the caller says they want to add services, then a different combination of
screen retrieval is appropriate). CSRs learn which combination of screens to retrieve
based on observing and then participating in training exercises and mentoring routines
that simulate customer call situations. Level 2 skills are also needed to perform the job
after training is complete because the scenarios played out during the 9 weeks of training
(i.e., classroom and mentoring phases) are comparable to the types of experiences that
occur after training (i.e., after the first 3 months in the job).

Details — There are few extra details that are a part of the workplace situation being
observed by CSRs; most details are an integral component of the situation. Extra details
can include a blinking light on the console indicating that another caller is waiting.

Distractors — Distractors are possible, but they can be easily disregarded, such as the
call timer which can be turned off by the CSR when handling a complex, lengthy call, so
that the ‘ticking of the timer’ does not interfere with handling the call appropriately.

Differences — Differences are not difficult to discern and are generally pointed out, such
as during the training when the differences between the purposes of the system computer
screens are explained or the differences between the online scripts for a customer
complaint and the script for a customer sale are explained.

Action — The action taken by the CSR based on observations is generally
straightforward. During the training/mentoring process, CSRs observe multiple
situations and the appropriate responses, and then apply that information to similar
situations. CSRs learn the steps to handle customer calls so that they understand which
step ‘comes next’ in the process. Even if a caller asks a question that is out of sequence
(from the script), the CSR has the training to understand which step to apply next. The
CSR doesn’t need to draw conclusions based on what has been observed because the
conclusion is already evident.

Both SME groups also determined that Level 2 skills are required for effective
performance of the job. According to both groups, the complexity, details, distractions,
differences in details they must notice, and actions they are required to take based on
their observations do not differ from the time they begin the job to the time they become
effective (i.e., by the conclusion of the first 3 months in the job). This is because the 4
weeks of classroom training and 5 subsequent weeks of mentored on-the-job training
expose the CSR to all the tasks required of an effective CSR. Therefore, a higher skill
level is not required for effective performance. Further, when shown the definition and

ACT®WorkKeys" 41



examples of Workplace Observation Level 3, the SMEs indicated that there are no tasks
that require that level of skill.

At Workplace Observation Level 3, employees observe complex procedures that include
several tasks that may occur at the same time, interact, and change from one situation to
another. More than one condition may be present. Several important details are
presented, but a few are not clearly prompted; and some distractions may make
remembering details difficult. And, the employee may be asked to apply information
observed to other similar situations. Steps may seem similar, but differ based on varying
factors, and a few differences may be present that are not clear. When employees use
Level 3 Workplace Observation skills on the job, they can identify a course of action to
take given more than one condition; distinguish steps that seem similar but are different
based on varying factors; and maintain attention to significant details with little
prompting. Employees are able to recognize when steps can be combined and when they
must be kept distinct; and can combine steps to achieve desired result. At Level 3,
employees identify differences and/or details that are not clear; select, interpret, and
integrate the steps, in the correct order, within a complex process; and apply information
to a similar situation.

The SME:s indicated that in the rare instances that a call gets this complex, the conditions
of the call are beyond the training of the CSR, so the appropriate step is to forward the
caller to a Supervisor to resolve the issue(s). Consequently, Level 3 Workplace
Observation skills are not required for the CSR job.

Prioritizing the WorkKeys skills

The skills were prioritized according to their importance to the job based on the number
of important tasks identified by the SMEs as requiring the skills. Skills with the largest
percentage of important tasks requiring the skill and with the highest importance ratings
for these tasks are given the top ranking. GCOMM should consider using assessments
for the following skill areas: Workplace Observation and Graphic Literacy. If GCOMM
chooses to administer additional assessments, the following skill areas should be
considered: Workplace Documents or Applied Math.
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Section 6

Alternative Procedures Investigated

A. TESTING AND PERFORMANCE

It is widely accepted among professionals in the area of personnel selection that
cognitive ability can be used to predict performance. This conclusion is born out in the
cumulative results of an extensive body of research on the validity of performance
predictors (Gottfredson, 1986; Hogan and Hogan, 1990; Hunter and Hunter, 1984). This
body of research reveals that paper-and-pencil tests constitute the most effective method
of measuring cognitive abilities or knowledge for personnel selection. Although other
selection procedures (such as interviews, reference checks, and experience ratings) can
assess cognitive ability and knowledge, cognitive ability tests have more validity than
these and other alternative methods of predicting applicant job performance. In their
large scale meta-analysis of validity research results, Hunter and Hunter (1984) revealed
that commonly used alternatives to ability tests, such as interviews, college GPA, and
biodata had validities that ranged from .10 to .37. Today, most researchers and
practitioners continue to agree with the Hunters’ central contention:

Meta-analysis of the cumulative research on various predictors of job performance
shows that for entry level jobs [those for which current job performance is not
available] there is no predictor with validity equal to that of ability, which has a mean
validity of .53. For selection on the basis of current job performance the work sample
test, with mean validity of .54 is slightly better. (Hunter and Hunter, 1984, p. 72)

The cumulative research suggests that for most jobs, there are currently no selection
procedures for hiring new employees that approach the validity of ability tests.

B. WORKKEYS TESTS

The assessments in the WorkKeys system which map to profiled skills are cognitive
ability tests. They each quantify individual knowledge or ability in specifically defined
content areas. As with many other cognitive ability tests, the developers of the
WorkKeys assessments addressed the potential for adverse impact by having the items
that make up the tests reviewed by minorities and other experts for bias and
offensiveness. The tests were also investigated using Differential Item Function
Analysis for ethnic and gender differences in item responses, and revised accordingly.

Unlike other cognitive ability tests, the WorkKeys assessments further reduce the
potential for adverse impact through the nature of their construction and use. The tests
are criterion referenced. That is, they are constructed to yield specific information about
a person’s performance relative to an established criterion standard without reference to
other test-takers or norms (Buck, 1975). WorkKeys job profiling establishes the passing
score, and then the assessments are used to identify a pool of applicants who have
reached the established criterion level. The tests are not used to rank applicants from
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highest to lowest, so there is none of the adverse impact that typically results from such
ranking procedures (Nathan, 1995).

C. SCOPE OF INVESTIGATION

ACT’s investigation of alternatives to the WorkKeys assessments comprised a search for
testing or screening instruments of similar skills and an evaluation of their validity,
adverse impact, and relationship to work. The skills of interest are Applied Math,
Applied Technology, Graphic Literacy, Observation, Workplace Documents, Workplace
Observation, and Business Writing. The search for other assessments of these skills
began with a broad search for other procedures that have been validated for use in
personnel selection. Three comprehensive references for assessments, Tests in Print
(Murphy, Spies, & Plake, 2006), Mental Measurements Yearbook (Conoley & Impara ,
1995), and Tests (Maddox, 1997), proved to be valuable sources of information and were
used to identify alternative measures of the knowledge and abilities of interest. The
descriptions and reviews published in these references indicate whether a given
assessment was developed for use in personnel selection, and they provide some
information on each instrument’s construction, content, and validity. In some cases,
additional information was obtained from technical reports provided by a test’s publisher
and from published research articles. Finally, the search for alternatives was rounded
out with a review of the catalogs and Internet Web pages of test publishers known to
provide assessments for personnel selection, and by searching the assessment research
literature.

D. METHOD OF INVESTIGATION

The EEOC (1985), in its interpretation and clarification supplement to the Uniform
Guidelines on Employee Selection (1978), identified two criteria for evaluating
alternative selection procedures: validity and adverse impact. In evaluating the
alternatives identified in the search described above, validity, adverse impact, and
relationship to work were used as evaluative criteria. Relationship to work is the extent
to which an assessment’s stimulus materials reflect materials or situations found on jobs,
or the intended behavioral overlap between the assessment and jobs. This criterion was
included to supplement explicit validity information. When considering the assessments
included in this study, “adverse impact” refers to the extent to which attempts were made
to enhance test fairness and eliminate discriminatory language and racial, cultural, or
gender bias from the assessments. As such, it is an indicator of an assessment
publisher’s dedication to eliminating adverse impact and it is not always an actual
measure of the existence of adverse impact.

E. INVESTIGATION FINDINGS

In general, there were several alternatives to the WorkKeys Applied Math and
Workplace Documents to consider. There were only two alternatives to WorkKeys for
assessing applicants on their Graphic Literacy skills. The search revealed six
alternatives for the Applied Technology assessment. There was only one assessment
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similar to the WorkKeys Observation and Workplace Observation assessments and three
alternatives for the Business Writing assessment. The search revealed no other civilian
alternatives designed for these purposes, although there are several observation tests
specific to police work available to law enforcement agencies. Despite the variety of
sources used to compile this section of the report, information needed for the evaluation
of the various alternatives was at times incomplete.

F. INVESTIGATION CONCLUSIONS

No evidence was found to suggest that any of the alternatives investigated exceed the
WorkKeys assessments in validity or attention to reducing adverse impact. While a
number of the alternatives appear work related in content, only the WorkKeys
assessments have an explicit link or reference back to the requirements of a specific job.
Like WorkKeys, a number of the alternative assessments attempt to address fairness and
adverse impact through a careful consideration of test content, but only the WorkKeys
assessments combine careful attention to content with a criterion-based method of test
construction that in itself reduces the potential for adverse impact (Nathan, 1995). Based
upon the results of this investigation, the combination of job specific content validity
evidence and safeguards against adverse impact make the specific WorkKeys
assessments recommended in the Executive Summary a viable selection alternative in
this situation. The WorkKeys assessments recommended in the Executive Summary
should be used in conjunction with their respective entry-level cut scores listed in both
Table 1 of the Executive Summary and in the write-up of Section 5 of this report. Final
decisions about the use of these assessments are entirely within the purview of the
company including whether or not to obtain additional evidence about alternative
procedures prior to making those decisions.
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Section 7
Uses and Applications

A. METHODS CONSIDERED FOR USE AS PART OF THE SELECTION PROCEDURE

The WorkKeys assessments will be used as a part of the GCOMM selection procedure
for hiring employees into the CSR job at the facility in Anywhere, MN. Applicants will
be required to meet the entry-level profile, as set by the subject matter experts (SMEs),
for the skills being assessed. They will either meet or not meet (pass or fail) the
requirements. They will not be ranked by their performance levels as established by the
assessments.

Based on the relevance of the skills to the critical tasks of the job, GCOMM should
consider building a WorkKeys assessment battery for applicants for the CSR job using
assessments for the following skills: Workplace Obseration and Graphic Literacy. If
additional assessments are desired, these skill area should be considered: Workplace
Documents or Applied Math.

B. RATIONALE FOR CHOOSING THE WORKKEYS SYSTEM

The WorkKeys system provides job-related, content-valid cutoff scores by determining
the level of cognitive skills necessary for specific jobs. The job profiling component of
the system requires a trained job profiler to work with one or more groups of SMEs to
develop a thorough list of tasks performed on the job and to provide information about
the level of skill necessary for performing the tasks or job upon job entry and/or for
effective performance. During a job profile session, SMEs are able to make direct
comparisons between the content of their job and the content of WorkKeys skill levels.
The SMEs evaluate and discuss whether job incumbents need a certain skill level (as
defined and described through the use of examples in the profiling session) to enter the
job. The SMEs are asked to decide how a skill description and the accompanying
examples compare to the skill needed on the job: is the skill needed higher, lower, or
about the same as the description and examples? (These are paired comparison
judgments.) The examples used for these judgments are consistent with the ordinal
scaling of the empirically tested skill levels of the tests.

An important issue in selection testing is that of adverse impact. The EEOC considers
adverse impact to be evidence of discrimination. However, showing that the selection
device is job-related despite its adverse impact is the employer’s response to a claim of
adverse impact. Demonstration of a test’s validity for use in selecting qualified
employees is the typical measure of a test’s job-relatedness. A common misconception
is that tests are valid or invalid and that valid tests do not have adverse impact.

However, as Nathan (1995) explains, the reality is that all competently developed
cognitive ability tests are valid (see, for example, validity generalization results) and also
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have adverse impact. The use of information obtained from valid tests must still be
supported by evidence that the tests and the cutoff scores are appropriate to the situation.
WorkKeys addresses the issue of adverse impact in several ways. ACT has developed
the WorkKeys assessments to be job-related and fair by putting the items through a
series of screens prior to their being included in tests that are used for selection
decisions. These are:

m the assessments are criterion-referenced (they use job requirements as the reference);
m the test specifications are well defined;

m items are written by people who have job experience in the workplace, so the items
tap a domain of workplace skill;

® items measure a particular workplace skill;

m content and fairness experts review the items to identify possible differences in
responses by people in different racial groups and between men and women prior to
construction of the released assessment; and

m  statistical analyses at the item and test level are conducted to monitor the
performance of various subgroups and of the items and tests, themselves. For
example, differential item functioning (DIF) analysis, a statistical procedure for
identifying bias for or against such things as race and gender is run for each item.

The job profiling process provides validation evidence by establishing a link between
tasks performed on the job, the skills needed to perform the tasks, and the skills and skill
levels measured with the WorkKeys assessments. The job profiling procedure requires
the participation of SMEs who are knowledgeable about the job and who, together,
constitute a representative sample of the incumbent employees. This group of SMEs
must convene to describe, generally with consensus, the skill requirements for their job.
Another group of SMEs also constituting a representative sample will confirm the task
analysis results and the skill requirements in a replication session, as needed.

C. PURPOSE OF ASSESSMENTS

The WorkKeys assessments will be used as part of the selection procedure for the CSR
job at GCOMM in the Anywhere, MN facility and for training purposes.

D. DETERMINATION OF THE NORMAL EXPECTATIONS OF THE WORKFORCE FOR
THE CUTOFF SCORES
See Section 3A for a complete description of the SMEs, and Section 3G for a discussion
of which skills are required. The entry skill levels for the most critical skills may be

used as hiring cutoff scores on the relevant WorkKeys assessments as recommended in
the Executive Summary.
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Section 8

Contact Person

For further information regarding this validity study, contact:

Dr. Margaret Allen

Job Developer/ACT- authorized Job Profiler
Filerville Community College

801 University Avenue

Filerville, AR 55555

Phone: 555-555-5555

Email: margaret.allen@fcc.edu

Fax: 555-555-5555
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Section 9
Accuracy and Completeness

In order to ensure completeness and accuracy of the collection and analysis of data and
the reporting of the results, the following procedures were followed:

Margaret L. Allen, Ph.D., who conducted the profiling for the CSR job and prepared this
report, is an ACT- authorized Job Profiler for Filerville Community College. She holds
a doctorate in Human Resources Management, performs tasks for customers including
new/existing job development, and conducts profiling activities for clients.

In developing the WorkKeys system, including the WorkKeys assessments and the job
profiling system, ACT has been, and will continue to be, guided by the Uniform
Guidelines on Employee Selection Procedures (1978), which have been adopted by the
Equal Employment Opportunity Commission (EEOC) and various other federal agencies
(Ref: 29 C.F.R. Part 1607), as well as the Standards for Educational and Psychological
Testing (AERA, et al. 2014), and the Principles for the Validation and use of Personnel
Selection Procedures (SIOP, 2003). The profile for the CSR job at GCOMM adheres to
the requirements of the WorkKeys system.
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Appendix B

Skill Descriptions

APPLIED MATH SKILL

WorkKeys® Applied Math is the skill people use when they use mathematical reasoning and
problem-solving techniques to solve work-related 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 need the skills 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:

m  How is the information presented? That is:
m [s it presented in the same order that it is needed?

m s 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:
m [s all the information presented in the right form?
m [s it necessary to do some calculations to get some of the important information?
m  Does the problem require a formula?

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

What kind of mathematical operations do employees perform? That is:
m  Can the math problem be completed in one step?
m  Does the problem need to be done in several steps?

m [s it necessary to convert measurements from one form to another, either within or
between systems of measurement?
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Applied Math Level 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 Level 3 Applied Math skills on the job, they can:

m  Solve problems that require a single type of mathematical operation. They add or
subtract either positive or negative numbers (such as 10 or -2). They multiply or
divide using only positive numbers (such as 10).

m  Convert a familiar fraction (such as 'z 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%).

m  Convert between familiar units of money and time (for example, one hour equals 60
minutes or %2 of a dollar equals $0.50)

m  Add the prices of several products to reach a total, and they can make the correct
change for a customer.
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Applied Math Level 4

At Level 4, tasks may present information out of order and may include extra, unnecessary
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 as 10, -2), and they may divide
positive numbers (such as 10).

(10+11+12)
Figure out an average or mean of a set of numbers (suchas 3 ). For this they
use whole numbers and decimals.

3 10
Figure out simple ratios (such as 4 ), simple proportions (such as 100 cases), or rates

(such as 10 mph).

Add commonly known fractions, decimals, or percentages (such as Y2, .75, or 25%).

1 3
Add or subtract fractions that share a common denominator (suchas 8 + 8 + %),

~

1
Multiply a mixed number (such as 12 8 ) by a whole number or decimal.

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.
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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 mathematical set-up
may be complicated. In solving, 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 use the skills described at
Levels 3 and 4, and they can:

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

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

m  Add and subtract fractions with unlike denominators (such as %4 - %).

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

m  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.

m  Identify the best deal by doing one- and two-step calculations and then comparing the
results to determine the solution that meets the stated conditions.

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

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

m  [dentify where a mistake occurred in a calculation (such as identifying the row in a
spreadsheet where a problem occurred).
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Applied Math Level 6

Level 6 tasks may require considerable translation from verbal form to mathematical expression.
They generally require considerable setup and involve multiple-step calculations.

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

Use fractions with unlike denominators and calculate reverse percentages.

Convert units within or between systems of measurement (e.g., time, measurement, and
quantity) where multiple-step conversions are required and the formulas are provided
such as converting from kilometers to meters to feet.

Identify why a mistake occurred in a solution.
Find the best deal and use the result for another calculation.

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.

Find the volume of rectangular solids.

Calculate rates, productions rates, rate by time (such as, production rate is 59 cups
produced per hour, how many will be produced in an 8 hour shift).

Identify the correct equation for solving a problem
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Applied Math Level 7

At Level 7, the task may be presented in an unusual format 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 job, they can 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
quantities related to a fraction

Identify the reason for a mistake.

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

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

Calculate the volume when it may be necessary to rearrange the formula, 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 several alternatives 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.

ACT®WorkKeys* 53



APPLIED TECHNOLOGY SKILL

WorkKeys Applied Technology is the skill people use when they solve problems with machines
and equipment found in the workplace. This skill includes four areas of technology: electricity,
mechanics, fluid dynamics, and thermodynamics. Employees need to know the basic principles
of each area, as described below.

Electricity involves the flow of electrons. Employees need to know how electrical current
moves through a circuit or a system and how electricity affects a circuit or system. For example,
they need to know how to control current and resistance.

Mechanics involves the way solid things move and how leverage, force, friction, and momentum
affect that motion. Employees need to solve problems with simple machines, complex machines,
and mechanical systems.

Fluid dynamics involves the way fluids (liquids and gases such as water and air) move through
systems. Employees need to use this knowledge to solve problems with plumbing, hydraulics, or
pneumatics (compressed gas).

Thermodynamics involves the movement of heat. Employees need to know which substances
warm up quickly when heated and which ones warm up more slowly. For example, air heats
faster than water. They also need to know how specific heat works. That is, they need to know
how different materials hold heat for different amounts of time. They need to solve problems
with refrigeration, heating, air conditioning, and phase changes.
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Applied Technology Skill Continued

The Applied Technology skill focuses on reasoning, not math. Therefore, employees do not
need to make calculations or use formulas to solve problems.

When employees use the Applied Technology skill, they may:
®m  Analyze a problem by identifying the problem and its parts.
m  Decide which parts of a problem are important.
m  Decide on the order to follow when dealing with the parts of the problem.

m  Apply existing tools, materials, or methods to new situations.

There are four levels of difficulty. Level 3 is the least complex and Level 6 is the most complex.
The levels build on each other, each incorporating the skills assessed at previous levels. For
example, Level 5 includes the skills used at Levels 3, 4, and 5. Individual situations may involve
only one area of technology, but each skill level requires employees to know the basic principles
of all four areas at that skill level.

When considering the level of Applied Technology skill needed for the tasks employees
complete on the job, you should think about the complexity of the system and the physical
principles involved. You might consider the following questions:

How complex is the system? That is:
m s the system one simple object or several objects working together?
m  Are tools or test equipment involved?

®m  How much extra information is included?

How complicated is the troubleshooting task? That is:
m  How many components of the system are involved?
m  Are the underlying principles elementary or complex?

m [s more than one area of technology involved?
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Applied Technology Level 3
Level 3 tasks are straightforward because the situations include the following characteristics:

They involve one simple system (such as a sprinkler) that generally has two to five
components.

They show clear physical symptoms and usually have only one variable.
They include all the needed information.

They use only basic technical terms (such as loosen, temperature, and flow).

When employees use Level 3 Applied Technology skills on the job, they can:

Identify how basic tools (such as hammers and wrenches) work.

Identify how simple machine parts work (such as how turning a screw clockwise drives
it into wood).

Apply basic principles to solve problems involving a simple system (for example,
friction creates heat).

Solve basic problems (for example, using heat to loosen a metal nut stuck to a bolt or
using a rubber washer to stop a leak at a hose connection).

Identify the clear physical symptom (such as an oil leak, a stopped shaft, or warm coils)
that points to the potential source of a problem.

Identify the best solution after getting rid of clearly unsuitable options.
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Applied Technology Level 4

Level 4 tasks are moderately complex because the situations include the following
characteristics:

They can involve two or more simple systems that work together (such as a timer and
sprinkler) or one moderately complex system (such as plumbing for a sink). These
systems have up to ten components.

They can involve one or two variables.
They present all the information that is needed but may contain extra information.

They include less common technical terms that are defined (such as heat exchanger and
circuit breaker).

When employees use Level 4 Applied Technology skills on the job, in addition to the skills at
Level 3, they can:

Understand the operation of moderately complex tools (such as gear pullers) and
diagnostic equipment (such as continuity testers).

Understand the operation of moderately complex machines and systems. These can
include appliances, pulley-driven equipment, or piping systems that carry more than one
fluid. For example, they can find the drive wheel shown on a diagram of a tape player.

Apply less obvious basic principles to solve problems within physical systems (moving
air cools a warm object).

Solve moderate problems such as installing a valve to manage oil flow or using a block
to improve the leverage of a pry bar.

Eliminate physical symptoms that do not point to the source of a problem by choosing
which information is important and ignoring information that is clearly extra.

Identify the best solution after getting rid of other unsuitable options.

ACT®WorkKeys" 62



Applied Technology Level 5

Level 5 tasks can be moderately complex or of advanced difficulty because the situations include
the following characteristics:

m  They can involve two or more simple tools or systems that affect each other or a
complex system (such as the plumbing in a house) that includes several components
(such as drains, hot and cold water lines, and valves). These systems perform somewhat
complex operations and generally have more than ten components.

m  They can involve two or three variables.

m  They may require the use of technical knowledge (for example, condensing coils should
be warm and evaporating coils should be cool) and often include extra information.

m  They use technical terms, which may be clearly defined or whose meaning may be
implied in the context and illustrations.

When employees use Level 5 Applied Technology skills on the job, in addition to the skills at
Levels 3 and 4, they can:

m  Understand the operation of moderately complex tools (such as cutting torches and drill
presses) and diagnostic equipment (such as ohmmeters, micrometers, or thermometers)
and choose the best tool for the task.

m  Understand the operation of complex machines and systems, such as gasoline engines,
dishwashers, freezers, and building electrical systems.

m  Apply two or more principles of technology (within one area or in two or more areas) as
they interact in moderately complex systems (heat from friction causes components to
expand).

m  Solve moderate and advanced problems, such as how to change the speed of pulley-
driven machines, protect electric circuits from overload, place fans in the best position,
or find a problem in a hydraulic cylinder.

m  Eliminate physical symptoms that do not lead to the source of a problem by choosing
which information is important and ignoring extra information. To do this, it is
necessary to use clues to find the source of a problem. For example, the smell of hot
rubber near a conveyor might indicate a loose drive belt.

m [dentify the best solution after getting rid of other suitable options.
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Applied Technology Level 6
Level 6 tasks are advanced because the situations include the following characteristics:

They involve complex tools or systems (such as the water system of a new subdivision)
with more than ten components and they include large amounts of information.

They present a variety of possible sources of problems that are subtle and difficult to
diagnose.

They may involve many variables at the same time.

They require the use of technical, although not job-specific, knowledge (for example,
how an electromagnetic relay operates) and contain considerable extra information.

They use technical terms, which may be clearly defined or whose meaning may be
implied in a complex context and illustrations.

When employees use Level 6 Applied Technology skills on the job, in addition to using the skill
at Levels 3, 4, and 5, they can:

Understand the operation of complex tools (such as an arc welder or compound miter
saw) and diagnostic equipment (such as an oscilloscope) and choose the best tool for the
task.

Understand the operation of complex machines and their components (for example,
hydraulic lifts, automobiles, and water treatment facilities).

Apply two or more principles of technology (within one area or in two or more areas) as
they interact in complex systems. For example, fluids, like refrigerant, are often
subjected to phase changes in order to move greater amounts of heat.

Solve advanced problems where a variety of mechanical, electrical, thermal, or fluid
faults could be the reason for the problem.

Eliminate physical symptoms that do not lead to the source of a problem by choosing
which information is important and ignoring extra information. To do this, it is
necessary to use less obvious clues to find the source of a problem. For example,
discolored oil may mean a faulty gasket is allowing moisture into an engine.

Test possible hypotheses to ensure the problem is diagnosed correctly and the best
solution is found. This is necessary when systems have difficult problems that could be
caused by a variety of mechanical, electrical, thermal, or flow faults.

ACT®WorkKeys" 64



BUSINESS WRITING SKILL

WorkKeys Business Writing is the skill people use when they write an original response to a
work-related situation. Components of the Business Writing skill include sentence structure,
mechanics, grammar, word usage, tone and word choice, organization and focus, and
development of ideas.

The main requirement of workplace writing is clarity. Employers want their employees’ written
communications to be direct, grammatically correct, and easy to read. Careless errors may lead
the reader to believe there are also errors in the facts, and the writer loses credibility and
trustworthiness. WorkKeys Business Writing requires standard business English, defined as
writing that is direct, courteous, grammatically correct, and not overly casual.

There are five skill levels. Level 1 is the least complex and Level 5 is the most complex. At
each new level, employees demonstrate more competent writing skills than those used at the
previous levels. For example, Level 3 builds upon the skills used at Levels 1 and 2. With the
increased skills at each level, the writing that employees produce communicates more clearly and
smoothly as they move to Level 5. At the same time, errors become less frequent and less
serious.

When you evaluate a job to see what skill level employees need for completing their tasks,
consider the following questions:

m  To what extent do the ideas need to be developed? Should the writing include relevant
supporting examples and details, or should there just be a focus on the main ideas
themselves?

m  How important is the writing style? Does the writing have to flow smoothly, or can it be
choppy as long as the writer’s thoughts are successfully communicated?

m [s it necessary to have a professional tone? Does the writing need to be formal, or is it
all right to be casual?

m  How important are the writing mechanics and grammar? Is it important for all the
grammar, punctuation, and spelling to be correct, or are errors acceptable as long as the
ideas get across?
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BusINESs WRITING SKILL Continued

When measuring the WorkKeys Business Writing skill, we focus on the writing a person can
produce without help from a dictionary, a spelling or grammar checker, another person, or any
other aids. As you decide which writing skills employees need on the job, you need to consider
what kind of writing they must produce.

m  The assigned skill level will be higher if the writing must be polished and well
developed, but the writer does not have the chance to get help from a dictionary, a
spelling or grammar checker, another person, or any other aids.

m  The assigned skill level will be lower if the final product must be polished and well
developed, but the writer has the chance to use writing aids.

m  The assigned level will also be lower if the important thing is to convey the information,
and what the writing looks like is not as important.

After this skill description, the skill levels are described individually. Sample responses are also
provided, and each sample is followed by an explanation of why the response is at the specified
level.
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Business Writing Level 1

Employees with Level 1 skills can write responses in English. However, a large number of
errors make the response very difficult to understand.

When employees use Level 1 Business Writing skills on the job, they produce writing:
m  That consists of incomplete sentences the majority of the time.

m  That includes a large number of major grammatical, mechanical, and word usage errors
that interfere with communication.

m  That has rude or overly casual language, tone, and style that may be inconsistent with
standard business English.

m  That has no organization.

m  That attempts to communicate their ideas but provides little or no development or
support.

Business Writing Level 2

Employees with Level 2 skills can write responses that are generally understandable. When
employees use Level 2 Business Writing skills on the job, they can produce writing:

m  That has some complete sentences, although some sentences may be simple or repetitive.

m  With enough correct mechanics, word usage, and grammar to convey an idea, although
many errors may somewhat interfere with comprehension.

m  That has rude or overly casual language, tone, and style that may be inconsistent with
standard business English.

m  With some organization, but with an unclear focus. They use few or no transitions.

m  With ideas that are generally understandable but that are not expanded.
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Business Writing Level 3

Employees with Level 3 skills can write clear responses. The writing may include incorrect
structure, some errors in grammar and punctuation, and adequate development, although the
ideas may be limited.

When employees have Level 3 Business Writing skills on the job, they produce writing:
m  With most of the sentences complete. Some variety and complexity are attempted.

m  With few mechanical, grammatical, and word usage errors so that the response is
adequately conveyed, but may be repetitive. Spelling is generally correct.

m  With style and tone that are generally consistent with standard business English. The
writing may have somewhat casual language, but does not contain rude language.

m  That exhibits some organization but that may lose focus at some point. Transitions are
simple.

m  That has adequate development of ideas, but which may be limited in depth and
thoroughness. Supporting examples tend to be general and details are relevant, but they
may be repetitive.

Business Writing Level 4

At Level 4, employees write responses that are clear, with almost no errors. When employees
have Level 4 Business Writing skills on the job, they produce writing:

m  With all sentences complete and generally varied in length and complexity.

m  With very few mechanical, grammatical, and/or word usage errors. These do not
interfere with communication. Word usage is precise and varied.

m  With style, tone, and language that are consistent with standard business English (the
writing contains no rude or overly casual language).

m  That is organized and maintains consistent focus. Transitions are effective, if not
especially varied.

m  That has most of the ideas developed well with relevant supporting examples and details.
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Business Writing Level 5

At Level 5, employees write responses that are clear, precise, and generally free of errors. The
writing communicates in a professional, courteous manner.

When employees have Level 5 Business Writing skills on the job, they produce writing:

That uses complete sentences that are varied in length and complexity.

With few or no errors in grammar and/or mechanics. Any errors present do not interfere
with communication. They write with word usage that shows considerable precision and
variety.

With style, tone, and language that are consistent with standard business English (the
writing contains no rude or overly casual language).

That is smoothly organized and that maintains clear and consistent focus from beginning
to end. Transitions are varied and effective, creating a seamless flow of ideas.

That has well-developed ideas elaborated on with relevant supporting examples and
specific details. The writing shows insight, perception, and depth.
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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 they find, summarize, compare, and analyze
information to make decisions using workplace graphics to solve work-related 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, employees 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?

m [s the graphic simple or difficult, common or uncommon?
m [s the content familiar or unfamiliar?

m  How many graphics are there? Is there one graphic, two graphics multiple graphics, or a
composite graphic (such as a bar chart with a line graph over it)?

m  How many pieces of information are presented? Is there a lot of data presented or not
very much?

m  How many variables are there? Are there one or two variables such as weight and age or
are there many variables such as height, weight, age, gender, and body mass index?

m  [f there are axes, how many are there (such as X, Y, and Z)?

m  How many levels of data are there? Is the data nested such as major cities within states?

How complicated is the employee’s task when using the graphics? That is:

m [s it only necessary locate, find, or compare information in a single graphic, or is it
necessary to use the information in another graphic?

m  Does the next step in a process or procedure need to be identified?

m Do trends, patterns, or relationships in a graphic need to be identified, compared, or
interpreted?

m [s the information in the graphic used to make inferences or decisions? Does the
inference or decision need to be justified?

m [s it necessary to identify the graphic that accurately represents the data or is the most
effective? Does the choice need to be justified?
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Graphic Literacy Level 3
At Level 3, workplace graphics are common and of simple or low moderate difficulty.
Characteristics of simple graphics include:

®m A limited amount of data (i.e., less than twenty data points/fields)

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

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

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

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

m [f 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:

m Locate and find information

m  [dentify the next or missing step in a process
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Graphic Literacy Level 4
At Level 4, workplace graphics are common and of low to high moderate difficulty.
Characteristics of low moderate graphics include:

® A moderate amount of data

m  More than one level of data, but no nesting

m  Several variables

m [f there are axes, there will be one or two

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

At Level 4, employees have demonstrated all of the skills defined at Level 3 and they can use
one or two low moderate graphics at a time to perform the following tasks:

m  Locate information in a graphic using information found in another graphic
m  Compare two or more pieces of information

m  [dentify a trend/pattern/relationship

m  Make an inference or decision

m  Identify the graphic that accurately represents the data

High moderate graphics may be less common and have the following characteristics:

A moderate amount of data
More than one level of data and it may be nested

m  Many variables such as types of wood, drill speeds, hole diameter, and type of bit
m If there are axes, there will be one or two such as an x and/or y axis.

m [falow moderate graphic and a simple graphic are required to solve the problem, they
should be considered a high moderate graphic.

At Level 4, employees have demonstrated all of the skills defined at Level 3 and they can use
one high moderate graphic to perform the following tasks:

m  Locate and find information

m  Identify the next or missing step in a process
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Graphic Literacy Level 5

At 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

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 5, employees have demonstrated all of the skills defined at Levels 3 and 4, and they can
use a low moderate graphic to perform the following tasks:

Compare two or more pieces of information
Interpret a trend/pattern/relationship

Make 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

Justify the most effective graphic for the task

High moderate graphics may be less common and have the following characteristics:

A moderate amount of data
More than one level of data and it may be nested

Many variables
If there are axes, there will be one or two.

If a low moderate graphic and a simple graphic are required to solve the problem, they
should be considered a high moderate graphic.
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Graphic Literacy Level 5 Continued

At Level 5, employees have demonstrated all of the skills defined at Level 3 and 4, and they can
use one high moderate graphic to perform the following tasks:

m  Locate information in a graphic using information found in another graphic
m  Compare two or more pieces of information

m [dentify a trend/pattern/relationship

m  Make an inference or decision

m  Identify the graphic that accurately represents the data

Difficult graphics are likely to be less common or a composite of graphics and have the
following characteristics:

Data presented is dense.
More than one level of data and nesting is likely

m  Many variables such as types of wood, drill speeds, hole diameter, and type of bit
m  [f there are axes, there will be three or more such as an x, y, and z axis.

m  [f a high moderate graphic and a low moderate graphic are required to solve the problem,
they should be considered a difficult graphic.

At Level 5, employees have demonstrated all of the skills defined at Level 3 and 4, and they can
use one difficult graphic to perform the following tasks:

®  Tocate and find information

m  Identify the next or missing step in a process
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Graphic Literacy Level 6
At Level 6, workplace graphics may be less common and of high moderate or difficult

complexity.
High moderate graphics may be less common and have the following characteristics:

A moderate amount of data
More than one level of data and it may be nested

m  Many variables
m If there are axes, there will be one or two

m  [f a low moderate graphic and a simple graphic are required to solve the problem, they
should be considered a high moderate graphic.

At level 6, employees have demonstrated all of the skills defined at Levels 3, 4 and 5, and they
can use a high moderate graphic to perform the following tasks:

m  Compare two or more pieces of information
m Interpret a trend/pattern/relationship

m  Make a reasonable inference or decision based on one graphic after finding information
in another graphic

m Justify a decision or inference based on information
m  [dentify the most effective graphic for the task

m  Justify the most effective graphic for the task

Difficult graphics are likely to be less common or a composite of graphics and have the
following characteristics:

Data presented is dense.
More than one level of data and nesting is likely

m  Many variables
m If there are axes, there will be three or more.

m  [f a low moderate graphic and a high moderate graphic are required to solve the problem,
they should be considered a difficult graphic.
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Graphic Literacy Level 6 Continued

At Level 6, employees have demonstrated all of the skills defined at Level 3, 4 and 5, and they
can use one difficult graphic to perform the following tasks:

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

Identify the graphic that accurately represents the data

Graphic Literacy Level 7
At Level 7, workplace graphics may be less common and of difficult complexity.

Difficult graphics are likely to be less common or a composite of graphics and have the
following characteristics:

Data presented is dense.
More than one level of data and nesting is likely

Many variables
If there are axes, there will be three or more.

If a low moderate graphic and a high moderate graphic are required to solve the problem,
they should be considered a difficult graphic.

At level 7, employees have demonstrated all of the skills defined at Levels 3, 4, 5 and 6, and they
can use a difficult graphic to perform the following tasks:

Compare two or more trends/patterns/relationships
Interpret a trend/pattern/relationship

Make a reasonable inference or decision based on one graphic after finding information
in another graphic

Justify an inference or decision based on information
Identify the most effective graphic for the task

Justify the most effective graphic for the task
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OBSERVATION SKILL

WorkKeys Observation is the skill people use when they pay attention to and remember work-
related instructions, demonstrations, and procedures. There may be distractions or other
information competing for the employees’ attention. The details observed will differ depending
on the job, the task, and the situation.

There are four levels. Level 3 is the least complex and Level 6 is the most complex. The levels
build on each other, each incorporating the skills assessed at the previous levels. For example,
Level 5 includes the skills used at Levels 3, 4, and 5. The skill level is determined by the
complexity of the procedure(s) being observed and the task(s) that employees are asked to do
based on their observations. At Level 3, employees must notice and recall straightforward
information, which moves slowly, with very strong hints or reminders.

There are few distractions, and differences are obvious. At Level 6, employees remember details
after they have been shown a complex situation with many distractions. The information moves
quickly, and hints or reminders are minimal. Details are subtle, and differences are not easy to
notice.

A DVD shows examples of situations that belong at each skill level. 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 procedure being observed and remembered?

m [s it logical or illogical, familiar or new, commonplace or unique, straightforward or
complicated?

m  How much information is involved, and are the procedure’s parts independent or
interactive?

m  How fast is the information presented? Does it move quickly or slowly? Can the
employee control the speed, or does the employee have to keep up with a set pace?

m  How much distracting information is there?

How difficult is the task that employees are asked to do?

m [s it clear what employees must pay attention to, or must they work hard to pay special
attention to important details (selective attention)?

m  Are there obvious hints or reminders that the task needs to be done, how to complete the
task, when the task should be completed, or whether the task was done correctly?

m  How subtle are the details or differences in the procedure to be noticed by employees?
Are these differences significant?
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Observation Level 3

At Level 3, employees watch a straightforward procedure and remember it. The task is
performed at a slow pace, generally under the employees’ control, and in a routine, predictable
manner. There are no extra details or distractions. Obvious hints or reminders prompt
employees that the task needs to be done, how and when it should be completed, and whether it
is done correctly.

When employees use Level 3 Observation skills on the job, they can:
m  Pay attention to the basic parts of a straightforward procedure that is done at a slow pace.
m  Remember a few strongly prompted details.
m  Remember instructions and reminders that give them strong cues.

m  Remain focused on the important parts of a procedure shown without distractions or
irrelevant information.

m  Notice clear differences.

Observation Level 4

At Level 4, employees pay attention to and remember a straightforward procedure that involves
more than one part. The tasks are performed at a moderate pace, and some extra details and
distractions are present. The procedure is normally routine and somewhat under the employees’
control, but employees must watch for important details and use their judgment to decide which
information to pay attention to. The employees’ attention is directed toward important details.

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

m  Select and pay attention to parts of a straightforward procedure with some details that
are hard to notice.

m  Pay attention to details that are shown at a moderate pace.
m  Remember a few important details that are reinforced.

m  Remain focused on the important details when there are some extra details or
distractions.

m  Notice less obvious differences.
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Observation Level 5

At Level 5, employees pay attention to and remember work procedures that include several tasks
that may occur at the same time and that may be outside of their control. The tasks, which are
performed at a moderate pace, often interact with each other and may change from one situation
to another. Several important details are presented, most of which are not strongly prompted.
The employee must examine differences and figure out if the differences are important to note
(for example, detect differences from standards and figure out if the differences are big enough
to report). There are often several extra details or distractions that make it difficult for the
employee to pay attention to the important points.

When employees use Level 5 Observation skills on the job, they can use the skills described at
Levels 3 and 4, and they can:

Focus their attention on and remember several important details from a work procedure
that includes several tasks that may occur at the same time and at a moderate pace.

Maintain attention to important details with little prompting.
Remember relevant aspects of the information presented.
Remember several important details about unfamiliar material.

Ignore irrelevant background information or distractions and pay attention only to
important points.

Recognize several differences that are presented at the same time.

Examine a subtle difference and decide whether or not it is acceptable.
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Observation Level 6

At Level 6, employees pay attention to complicated work procedures and remember them. Tasks
are performed at a quick pace that is usually outside of the employees’ control. The tasks
contain a number of extra details and often involve unusual elements. The tasks performed have
a number of steps, but none of them is highlighted and only some of them are discussed directly
or explained. There are strong distractions that must be ignored. Employees must understand if-
then and cause-and-effect relationships involved in the tasks so they can make predictions,
comparisons, and evaluations, visualize how a detail fits into a procedure, and detect differences
that are hard to notice.

When employees use Level 6 Observation skills on the job, they can use the skills described at
Levels 3, 4, and 5, and they can:

Focus their attention on and remember a number of steps and details from a complicated
work procedure that includes unusual elements and is presented at a quick pace.

Notice and remember a number of steps when none of them are discussed directly or
explained.

Visualize how a step fits into the procedure even if there are not many hints or
reminders.

Disregard irrelevant information.
Interpret if-then and cause-and-effect relationships that affect their tasks.
Make predictions, comparisons, and evaluations.

Examine a subtle detail to judge if there is a significant difference.
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WORKPLACE DOCUMENTS SKILL

Employees read and use workplace documents in order to do a job. The documents include, but
are not limited to, messages, emails, letters, directions, signs, notices, bulletins, policies,
websites, contracts, and regulations and are based on materials that reflect the actual reading
demands of the workplace.

It is often the case that these workplace communications are not necessarily clearly written or
targeted to the appropriate audience. These documents do not include information that is
presented graphically, such as in charts, forms, or blueprints.

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 preceding levels. For
example, at Level 5, employees need the skills from Levels 3, 4, and 5. The reading materials at
Level 3 are short and direct. The material becomes longer, denser, and more difficult to use as
readers move toward Level 7. The tasks also become more complex as readers move from

Level 3 to Level 7. At Level 3, readers begin by finding very obvious details and following short
instructions. At the more complex levels, tasks can also involve more application and
interpretation.

When you consider what level of skill is needed for the tasks employees complete on the job,
you might consider the following questions:

How difficult are the materials? For example:

m  Are the sentences short, simple, and clear; or are they complex and possibly even
confusing?

m Do the materials use only common words; or do they include difficult words, jargon, and
words used in unfamiliar ways?

®m  How much extra information is included?

How complicated is the task? For example:
m [s it only necessary to use information that is stated clearly?

m [s it necessary to make inferences based on the reading materials before using the
information?

m Do the employees need to apply the information to a situation exactly like the one
described in the materials or to one that is quite different?
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Workplace Documents Level 3

Level 3 reading materials include basic work related policies, procedures, and announcements
with the following characteristics:

m  They are short, with no extra information.
m  Employees read the materials to find out what they should do.
m  All the information within the document is stated clearly and directly.

m  Short sentences and common, everyday, and workplace words (such as employee,
timecard, office) are used.

m  The document contains a small number of clearly stated details.

When employees use Level 3 skills on the job, they can:
m  Find the main ideas and clearly stated details.
m  Choose when to perform each step in a series of short steps.

m  Apply information/instructions to a situation that is the same as the one they are reading
about (such as knowing what button to push first after reading instructions on how to run
a copy machine).
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Workplace Documents Level 4

Level 4 workplace documents include policies, procedures, and notices with the following
characteristics:

m  They are straightforward with some long sentences and contain a number of details.
m  These materials use common words, but do have some harder words, too.
m  They describe procedures that include several steps.

m  When following the procedures, employees must think about changing conditions that
affect what they should do. For example, they can follow directions that include “if-then”
statements.

When employees use Level 4 skills on the job, in addition to using Level 3 skills, they can:
m  Identify the main idea and details that may not be clearly stated.

m  Use the reading material to figure out the meaning of words that are not defined for them
(not jargon or technical terms).

m  Apply information/instructions to a situation that is the same as the situation in the
reading materials.

m  Choose what to do when changing conditions call for a different action.
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Workplace Documents Level 5

At Level 5, workplace documents include policies, procedures, announcements, legal, and
multiple related documents that have many details with the following characteristics:

m  The information that employees need is generally stated directly, but it is hard to find
because there are so many details and some may not be needed for the task being
performed (extraneous information).

m  The materials include technical terms, jargon, and acronyms, or words that have several
meanings.

m  The documents may have complex sentences and/or contain conditional situations.

When employees use Level 5 skills on the job, in addition to using the skills described at Levels 3
and 4, they can:

m  Figure out the appropriate meaning of a word based on how the word is used.

m  Identify the appropriate meaning of technical term, jargon, or an acronym that is defined
in the document.

m  Apply technical terms and jargon to stated situations.

m  Apply information/instructions to a new situation that is similar to the one described in
the material while considering changing conditions.

m  Apply complex information/instructions that include conditionals to situations described
in the materials.

m  They may need to make some inferences to accomplish their goal.
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Workplace Documents Level 6

At Level 6, workplace documents include policies, informational, instructional (procedures),
legal, and multiple related documents with the following characteristics:

They use mostly complicated sentences.
Documents may be long and/or complex and/or contain conditional situations.

There are implied and/or extraneous details with difficult words, jargon, and technical
terms.

Most of the information is not clearly stated.

Meanings may need to be determined from context.

When employees use Level 6 skills on the job, in addition to using the skills at Levels 3, 4, and
5, they can:

Infer implied details.
Infer the meaning of an acronym, jargon, or technical term from context.

Apply information/instructions to a situation not directly described or to a completely
new situation.

Apply principles inferred in a passage to a situation not directly described or to a
completely new situation.

Identify the rationale behind a procedure, policy, or communication.
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Workplace Documents Level 7

At Level 7, workplace documents include policies, informational, instructional (procedures),
legal, and multiple related documents with the following characteristics:

The documents contain a lot of details, and the concepts are complicated.
May cover uncommon topics (concepts) and/or contain conditional situations.
There are implied and extraneous details.

Advanced, unfamiliar, and/or uncommon words, technical terms, and jargon;
meanings must be determined from context.

Not clearly stated, pieces of information may be spread throughout the document and
may be extraneous.

When employees use Level 7 skills on the job, in addition to using the skills at Levels 3, 4, 5,
and 6, they can:

Infer the meaning of an acronym, jargon or technical term from context.

Apply principles inferred from the materials to a situation not directly described or to
a completely new situation.

Identify the rationale behind an entire document or a section of a document.

Infer implied details.
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WORKPLACE OBSERVATION SKILL

WorkKeys® Workplace Observation is the skill that employees use to visually observe a
workplace event, notice details, and remember instructions, procedures, processes, and
demonstrations in order to generalize to workplace situations that may be similar or very
different from what was observed. Employees must pay careful attention to steps that are
followed, to safety procedures, and to quality-control standards.

There are five levels. Level 1 is the least complex and Level 5 is the most complex. The
levels build on each other, each incorporating the skills assessed at the previous levels. For
example, Level 5 includes the skills used at Levels 1, 2, 3, 4, and 5. The skill level is
determined by the complexity of the situation being observed and the task(s) that employees
are asked to do based on their observations. At Level 1, employees must be able to recall
information from a short, straightforward sequence with few details, no distractions, and
obvious differences from the standard. For example, they may need to identify the next step
in a series of steps. At Level 5, employees must be able to generalize information from a
complex situation to new situations in order to make accurate predictions or anticipate
changing variables. Distractions and differences are difficult to recognize.

Video examples examples of situations that belong at each skill level are providesd 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 procedure being observed and remembered?

m s it logical or illogical, familiar or new, commonplace or unique, straightforward or
complicated?

m  How much information is involved, and are the procedure’s parts independent or
interactive?

m  How much distracting information is there?
®m  Are extra details likely?

m  How difficult is it to detect differences, discrepancies, or changes?

How difficult is the task that employees are asked to do?

m  How much generalizing is the employee required to do? Are they identifying the
next step in a straightforward process or are they determining how a change will
affect an outcome?

m  How subtle are the details or differences in the procedure to be noticed by
employees? Are these differences significant?

m  Are employees required to apply instructions, demonstrations, procedures, or
processes to other situations?

m Do employees need to take changing conditions into account to choose the best
course of action?
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Workplace Observation Level 1

At Level 1, employees follow a short, straightforward, and simple procedure with each step
clearly shown. The task is performed in a routine and predictable manner. There are no
distractions and differences are obvious. There are a few details, but no unnecessary details.

When employees use Level 1 Workplace Observation skills on the job, they can:

Repeat a short, straightforward demonstration, process, pattern, or procedure
Recognize an incorrect step (wrong order or not in process)

Identify the next step in a series of steps

Put steps in correct order

Identify a missed or incorrect step

Match placement or identify misplacement of components (e.g., follow instructions
for putting phone cord in proper location when packing a box)

Workplace Observation Level 2

At Level 2, employees interpret a straightforward procedure, but there is a condition (if —
then or cause-effect). Several possible things may happen and a specific response is
provided for each one. There are obvious and easily disregarded distractions. There are a
few extra details and differences.

When employees use Level 2 Workplace Observation skills on the job, they can:

Recognize cause and effect in a straightforward demonstration, process, pattern, or
procedure

Filter out obvious distractions

Identify the cause of a particular effect (e.g., alarm sounds when pressurized air is
released)

Recognize what to do next in a situation given a single condition

Indicate action to be taken when there is an incorrect step identified
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Workplace Observation Level 3

At Level 3, employees watch complex procedures that include several tasks that may occur at
the same time, interact, and change from one situation to another. More than one condition
(if-then or cause-effect) may be present. Several important details are presented, but a few
are not clearly prompted. Some distractions may make remembering details difficult. The
employee may be asked to apply information observed to other similar situations. Steps may
seem similar, but differ based on varying factors. A few differences may be present that are
not clear.

When employees use Level 3 Workplace Observation skills on the job, they can:
m  Identify course of action to take given more than one condition
m  Distinguish steps that seem similar but are different based on varying factors
®  Maintain attention to significant details with little prompting
m  Recognize when steps can be combined and when they must be kept distinct
m  Combine steps to achieve desired result
m [dentify differences and/or details that are not clear

m  Select, interpret, and integrate the steps, in the correct order, within a complex
process

m  Apply information to a similar situation
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Workplace Observation Level 4

At Level 4, employees must analyze and determine the basic principles before a process can
be generalized to a new situation. Several conditions are present that may influence the
course of action. Strong distractions compete for attention. Some steps may not be
demonstrated (i.e., inferred). Some of the differences are difficult to notice.

When employees use Level 4 skills on the job, they can:
m  Make inferences from situational cues in a demonstrated process or procedure

m  Derive steps that are missing from a partial or non-explicit pattern, process or
procedure

m  Apply complicated instructions to new situations
m  Decide which conditions apply to a new situation
m  Determine the general principle underlying the condition, process, or procedure

m  Determine what comes next (e.g., tiling a floor and figuring out the next placement
in the pattern)

m  Break down a given process and apply results to unfamiliar processes to complete a
task or diagnose a problem

m  Use situational cues to determine steps to be taken
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Workplace Observation Level 5

At Level 5, employees evaluate a new situation with multiple conditions and then choose the
best course of action. General principles may be difficult to determine and may need to be
applied differently in order to achieve a desired outcome. The situation requires innovation
and the level of abstraction may be high. Distractions are present that appear to be relevant
but are not. Differences are difficult to recognize and/or evaluate.

When employees use Level 5 skills on the job, they can:

m  Determine the best course of action by applying principles to a new situation and/or
when the information is not complete.

m  Make accurate predictions based on what has been observed (e.g., what is the likely
result).

m  Consider the implications of a process or procedure and how they will affect
outcomes.

m  Prioritize appropriately (identify aspects of process that should be given priority
under certain circumstances, identify parts of the process that can be omitted in
different circumstances)

m  [dentify ways to improve the process

m  Evaluate whether something is or is not a distraction
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Appendix C

WorkKeys Terminology

This information is presented in the order that it typically appears during a job profile.

WorkKeys Skills

Job Profiling

Job Profile

Profiler

SME

Profiling Session

Initial Task List

Applied Math, Applied Technology, Business Writing, Graphic
Literacy, Observation, Workplace Documents, Workplace Observation

A procedure to determine the most critical tasks for a job and to
determine the WorkKeys skills and skill levels required to perform
these tasks. Variations on this model include curriculum profiling —
which analyzes WorkKeys-related curriculum requirements through a
review of the curriculum objectives and a skill analysis that identifies
the WorkKeys skills and skill levels required for entry into, and exit
from, a program, and occupational profiling — which identifies the
WorkKeys skill levels required for an occupation across jobs,
companies, or industries; or an employer.

The result of conducting one or more job profiling sessions which
shows the most critical/important tasks for a job and the WorkKeys
skills and skill levels required to perform a job.

An individual who has completed ACT's WorkKeys Job Profiling
training program successfully. An ACT authorized profiler has been
trained to facilitate the job profiling process while using the SkillPro®
software and write a report of the profile results

Subject matter experts are employees currently performing the job or
people knowledgeable about the job being profiled (e.g., supervisors or
people who have been recently promoted from the job).

A focus group meeting facilitated by an ACT authorized job profiler.
The job profiler meets with SMEs to perform a task analysis and skill
analysis.

Prior to the profiling session, the profiler develops an Initial Task List
using information compiled from databases (e.g., O*NET), job-related
documentation (e.g., job descriptions, resources from similar job
profiles, training materials), and information gathered from the tour of
the facility.
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Task Analysis

Importance

Final Task List

Skill Analysis

Entry-Level

Effective Level

Replication

A task analysis consists of three parts:

e The job profiler meets with the SME group to tailor the Initial Task
List (i.e., add, edit, and delete tasks), making sure that the Final
Task List accurately and completely describes the job.

e The SMEs independently rate each task for Importance.

e The profiler calculates the importance of each task using the SME
Importance ratings, and sorts the task statements by placing the
most important tasks at the beginning of the list. The SMEs
review and confirm the order of the tasks. The product of the task
analysis is the Final Task List.

The importance of the task to the job. Importance is represented by
the mean Importance rating for each task.

A list specifying the critical/important tasks for a job in statements that
have been reviewed and edited by SMEs and then placed in order
using SME Importance rating averages.

A skill analysis occurs after a task analysis is completed and consists

of two parts:

e The SME group identifies the critical/important on-the-job
behaviors (i.e., tasks from the Final Task List) that are associated
with the WorkKeys skills under consideration.

e The SME group compares detailed descriptions of the WorkKeys
skill levels to the critical/important tasks that require the specified
skill. The job profiler seeks to bring the group to a consensus
regarding the skill levels required at job entry and for effective
performance.

Following the Uniform Guidelines on Employee Selection Procedures
(1978), WorkKeys defines entry as an employee’s first day performing
the job. The entry-level skill requirements are recommended for use
as cutoff scores on the related WorkKeys assessments.

Effective performance is the point at which an employee performs
competently without continuous supervision. Effective performance
Level levels are provided for use as training goals.

Replication sessions are additional profiling sessions with different
groups of SMEs. Replication sessions are used to make sure that the
results are consistent from one group to another, when there are a large
number of incumbents on the job.
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Reconciliation When SME groups do not agree on skill requirements (generally for
job entry) the profiler meets with representative SMEs from each
group to resolve the differences in a reconciliation session.

Content Validation

Report A summary generated by the profiler that includes the Final Task List,
detailed descriptions of the session discussions of each skill, and
recommendations for using the results.

Assessment A test used to evaluate individuals' performance in a skill area. Scores
on the WorkKeys assessments can be compared to the WorkKeys skill
levels identified in a profile. The difference between the profiled level
and a score indicates the need for training.

Skill Gap When the profiled skill level is higher than the assessment score, the
difference is referred to as a “skill gap.”

ACT®WorkKeys* 94



) stowen LOV

‘suondo dAISuadxa )sed[ ) YIm
X X X [] S Suruurdaq ‘sue[d uonudY [eroads SULILJO AQ [BIP 19139q $,103139dWOD B 10 IJIAIS
J00d 03 anp SI UOSLAI JIAY} JI IDTAIIS JIAY) SUINUNUOISIP WO} SIOWOISNI SJUIALJ

"s)sanbar 19Yj0 FuIpIemIo] pue ‘SI011d SUI[[Iq JOUIW SUNIALI0D ‘Wd[qoid
] I I B s oy Jo aumeu o) SulkJraudpt Aq Surf[iq SuTwIdOU0d sjure[dwod JowoIsnd sA[puey

"9seqejep ay} ul Apeale UuoleuLIoJul
X ] X ] S oy} 03 31 Surredwod pue UOHBULIOJUL SIY} JOJ WY} FUDSE AQ SOILIM IO S[[€D
JOWOISND B QW) OB SSAIPPE SUI[IeWl PUB JWEU JOWO0)ISND JO AOBINJIE JOJ SYOY))

"p10931 1ndwos 9y} ur umoys se uonewiojur o3esn pue uefd JuoLINd
X X X [] S S,JUDIO Ay} Uo paseq syreyd 3urond pue ‘sjendiew Junodrew duos eudordde
oy} Suisn Aq sjonpoid pue S9IIAIS MU ure[dxd 0] SIOWO0ISNd Mau dANdAdsoxd sje)

‘suonsanb 1omsue 03 pue suordo 31s933nS pue MII1AI 03 SIALIOS
X X X X S JUBAQ[AX WOLJ 1x3) pue suondrosop ue(d Suisn Aq suejd doueisip uo[ se yons
‘S901AIdS duoydard) paziferdads Jo aseyoind pue UONII[IS A UI SIOWOISND SISISSY

OM || dM || 1O || NV || ddueytodu] syse

"Z€1 st o[qissod wng soueyrodwy [€301 AU, "9[qe} Y} JO PUD Y} JB UMOYS B [[IS Yord 10J ([[13s oy3 Surnnbar syse)
yueodwir Jo a8ejuddrad ©9°1) JuddIdd [[IS Pue ([[1I[S 2y3 J0F s3urjes ddueprodwr Jo wns “9'1) wng dduerodwy oy, “SISATeUR [[IS oY) UI
papn[our jou d1om pue (douenodwr MO “9°T) 7 M0[2q douenrodw] Jo sFunes UBdW PIAIIII SOI[eIl ABIT UL SYSE] O], ‘[BONLID }SBI[ IS0y}

03 douew1o}rad qol 03 [eonLId 3soW SOy} WO ‘IOPIO0 Ul pAjuasaid are syse], (OA) UoneAIdsqQ 9e[d3I0A Pue ‘(QAL) SHUdWNI0
doe[dyaop ‘(TD) Aderdr owydern) ‘(INV) YIeIN parjddy :Smo[[o} se ‘9oeds dABS 0) PIIRIAdIqQE UdAQ JABY S][INS SAIIIO M

oY) JO sQwreu Y[, [[IS ey} SaInbar Mo jey) uo yse) ay) ‘uorssas a1yo1d ay} ur SIS Y} 03 SUIPIOII. B} SUBIW UUN[OD [[IS B

Ul SIBWSOAYD YV "UMOUS OS[e e sjudwaanbai [[fs pue sSuner souejrodwr ueaw oy ], ‘MO[q [qe} Y} Ul UMOYS SI ISI'T JSe ], [eul oy,

}siTse] |eul vy dnois
a xipuaddy




96

wonon T IV

‘(pxeA ur Sop snoxd3uep ‘QuiIy/A1ep IIIAIIS pPIisanbar ©3 9) suoronnsul
[ero0ads Aue yim 3uofe prodax 1ndwod s JudI[d Y} ul Ipod uordesueny derdordde
oy Sunasur Aq (93ueYD J0 QOUBNUIIUOISIP ‘UOIE[[BISUI “'F'9) SIIPIO SISSII0IJ

*MO[[0J 03 1d11os drerrdosdde ay) ouIUIIdOP 03 SWOOUL [ENUUE pUB
‘proyasnoy ur 91doad jo soquinu ‘Auedwod suoyd juarmo s,303dsoid ay3 Surmoys
mnojurid 3y} SUIMIIAIL AQ JW0ISND ININODD-UOU B 0} [[€d s[es © 10§ saredarg

*MO[[0J 03 3dLIOS 9} PUB PUIWIOIAI 0} SIJIAIIS [BUOIIIPPE I} QUILLIOIIP
0} UONBULIOJUT SIY} SUISn PUB ‘IOWO0ISND Ay} £q 0} PAQLIISNS AJJUILIND SIOIAIIS
Ay} SMOUS Je} UdaI0S 303dso1d 1001100 9y} Surpuly Aq [[eo s9[es & 10} saredaiq

‘(s)uondo ueyd 901419
pue ssaIppe 3ul[[Iq ‘SSaIppe J9a1s ‘Dl Se yons sp[a1y paimbair ay) Sunejdwos pue
aseqejep 19Indwod Ay} Ul PIOIAT MU B SUIPPE AQ SIQWOISND JOJ SIUN0IIE sudd()

*189) AU} AQ PIIBIIPUI JI JOPIO JIOM B SUINSSI PUL JOWOISND Y} 0} B} 0} UOI)IR
oy} Surpeas pue ey Surzooysa[qnol], Ay uo wajqod ayy urpuly Aq (ouoydad
JO ‘S9[qed ‘sax0q “3°9) dIrempIey] 0) NP A1k SWI[qOoId IOWO0ISND JI SUTULII(]

‘Auedwod 1a1ued 991A19s derrdordde ayy 03 way) 3undUUOD
IO ‘W) J0J [[€d Ay} SuI[BIp PUB JUNOIIL JIAY) SUISSIIIB JAYYIA pue wid[qoid ay)
Jo aimyeu oy} wdy) Supyse £q s[[ed auoyd doue)sip-3uo] Suroe[d ur SIAWOISNI SISISSY

‘suLI) uodn padise Ayl UM I919] WLIOJ B SUIPUIS Pue ‘dseqeiep Ay}
ur Sunuawnodop ‘syudwied Jo sjunowe pue sajep Surnds ‘uefd juowked e uo 22138
01 WAy 3unjag ‘s1owolsnd Jul[[ed £q syunodde juanburdp jo judwied 10§ soueiry

‘s3d1os pue suondrosap uerd ayj ur paurpno sopeiddn pue
sue[d Teroads SuLRyjo Aq s)unodde ssaursng parrd)ard 01 SAIIAIIS duoydadl S[[oS

"U92IdS JUI[[1q JIdY) UI P09 JIPAId 10 31q3p drendordde oy 193ud 03 aseqerep
o} Ul PI09AI S, JOWO0ISND aY} Funeoo] Aq 9[04 Ful[[Iq © JO J[PPIW Y} UI SIIIAIOS
[e1oads Jo o3ueyo 10 dA0W B 0} NP JIe JBY) SPUNJaI 10J S3sanbar 10wosnd sassa001g

oM

am

™

v

ddueproduy

Syse .




L6

wonon T IV

"[189 9y J0J Wy} Sunjuey) pue ‘[BUWIOU 0} UINJAI 0} PAIIAAXI SI I UdYM WY} Sul[[d)

‘uonydnisip 901A19s 9y} 10} Surzidojode ‘paisi| SI I JIOY) JI 99S 0} USIOS $aFeINQ
pa110day oy Suroayd Aq 991AI13S pajdnuidiur Jo 310dar 19W0)Snd SHUAWNI0(

"wed) yoed 0} panqLusip Hoday
uonddloig speon sores ay Surpear Aq S[e03 saes FurOAW ST Wed) JI SOUTULINR(]

"WIQISAS
19indwod Jo 1no urd3o| pue suoyd uo ¢H# uo FurdI[d Aq duoyd saIeA1IBI(

X IX (WX X

O (U)X O

X (IX (WX X

I I

ouoyd Aq Jowo3snd Ay yoear 03 sjdwape [nyssaoonsun
9AlJ J19)Je wiof Joeu0) dn-mo[[o,] oy} Sunodwod pue 19)39] WLI0J djep-03-dn
oy Sursn £q SIUNOOIE JIAY) INOQE UONBULIOJUL 9IOW UIB}O 0} SIOWO0)SND S}0eIU0))

X

X

X

]

*A[[Bo1U0I}09]9 SuIpruqgns pue
9sonbai [eroads pue uorrEWIOUI JOWO0ISNO SULIAUD ‘s)sanbar [eroads 10 ud2I0s Ay}
3uneoo| £q swopqoid [ensnun 10§ sysanbax aredar 10 vonereisul [eroads sajodwo)

X

[

X

]

*A[[BOIUOJI09]0 SUIPIUQNS PUB ‘PI[IBW 3q P[NOYS SAINYI0I]
$901A19s pue sjonpold Auedwod Yorym Suriedrpul ‘UorjewIoful }08jU0d PUL dWeu
Iowolsnd 10 309dsoid Sunud Aq w0y 19pIo pIrsanbay uonewrojuy sayodwo)

“WAISAS 19ndwod
ojur 3ur330[ pue auoyd Uo # SUDII[O AQ S[[BD JAIIAI 0} duoyd s91eANdY

‘(Appodoad pansst jou sem 19pI0 JIom B udym J0 A[orerrdoidde pajuswmnoop
10U SBM 9DIAIJS JO 9[ES JUd0aI & “°F'9) wo[qoid oy way) Surmoys Io/pue way}
3ur[[o) pue Josiazddns 1J1ys o) 3undoeIU0d AQ Aseqerep Y} ur sanLeMIAL sp0doy

"] I9[189 10 “9J1AIDS JOUIUI ‘soul] ouoyd [UOnIPPE Se Yons SIJIAIIS
SuLI0JJO UAY) pUB SIOTAISS JuaLInd pue ue[d 901AI0S SUNSIXd JOJ dSeqRIEp ) Ul
PI0OAI $,19W0ISND ) SUIMIIAJI Aq SIOWOISND 0} SIOIAIIS [BUONIPPE SPUIWTOINY

159q
st ueld s, NINODD Aym urejdxa 03 uonewIojul Ay} SuUISn UIY) PUE. JAIYSNIOM d)0n()
2011 91U01OI[9 Ay} 0juo ue[d JUALIND 10J sa31eYD pue djonb oY) ur papnjour so3reyo

[1€ SuLIIUd AqQ SIoWO0ISNd NNODD-uou 03 sue[d pazrwoisnd 10J saoud sajond)

oM

am

™

v

ddueproduy

Syse .




86

wonon T IV

-ooud oY) 9je[NO[BD
0 J0Je[NI[BD B pue ‘13ys3Iom djonQ) a0 ‘syreyd 3urond Suisn £q uerd o
Ul papn[oul JouU dIe Jey} SIJIAIIS [RUONIPPE J0J d0LId AU} YIIM JJWO)ISND SOPIAOI]

"S[ELIdJBW [[€ SUIMOIAAI
pue ‘sanianoe ur Sunedionied ‘Surpuane Aq sdoysyzom Sururen ur sajedronied

‘SunoyIew
£q papraoid uoneuIojur Juisn ‘sajes 9SeAIOUl 0) SAeM pPue S[e0T SIS Jnoqe
suorssnosip utl Sunedonted pue Surpuope Aq sSunW wWed) Apypuow ut sdjedonied

‘[1ed paadysuer; e dn yoid 3,upip A3y} 10 SINOY Jd3Je Ul dWed
wo[qoad pajrodar ayy J1 juduntedap dreudosdde oy 03 wojqold ayy IurUIINO IJIAIIS
103 3sanbar rewd ue Jurpuas Aq wdqod s, 10w0)snd Jo syudwIedap 1Yo SAYNON

"pIeoisod 1O [Tewd W0 B SIOW0ISND ) SUIPUIS Pue ISI|
0014198 pajo[dwos oy Sunurid £q pajojdwios st uone[[EISUL JBY) SIOWO0ISND SAFIION

"1sanbai oy yrwugns 01 9pod uondesurI)
orerrdoxdde ayy Sursn pue ‘(spIed Jo Joquinu ‘duieu 3-9) UOIBWIOJUL PAIINbax
o) SuLIUD pue FuIUILIqO ‘AINUIPI S, I[[BD Y} SUIAJIIOA AQ SpIed SUI[[BD SINSS]

TN

‘SN pue auoyd Aq 10WwoIsnd ay) JorIu09 03 undwane pue (poudd Aep-duo & ur
001$ Surpadaxa s[[ed sk Yyons) asn [ensnun 1oy Jondwod ay) Aq pa33e|) usaq daey
16} SIUNOJIE UD(IAYD AQ SPIed JUI[[BD JO ASNSIW JO pnely [enudjod sa1e3rsaAu]

"udye)
uornoe dY) Jo uonduosop & Surjou pue ‘JUNod9e JY) 1991109 0) USAIOS SUONOBSURI)
1091100 ) 3ursn ‘AduQ)sIsuod 10j 31 Surredwod ‘pIoddI JIAY) JO JOWOISND

o} WO} UoIeWIOUI SULIdYIeS AQ SIUNOJOE JOWOISNO Ul PUNOJ SIOLID $9JES1ISOAU]

"(3unoo9e 03 pappe sIdquIdW AJIWe) JO dweu “39) I SOpIA0Id JowoIsnd
U} S UOIBWLIOJUI Ay} SULIdIUS pue dseqeiep 1Induwos oY) Ul UdAIOS 091100
oy} Suneoo] Aq 31sanbar 10woisnd uodn UOHBWIOUI JUNOJIJE [RUOIIIPPE SISJUY

oM

am

™

v

ddueproduy

Syse .




66

wonon T IV

"2SVqVIVP S2IDS dY) Ul 102dS0.4d Y] A0f PL0I.A
aY} 01 2p02 1P ou,, dy] SuIPpPY pupv ‘Is1] Yy} 0] PappY 2q 0 35anha.d oym pajonIuod
sp0adso.d fo sioquinu auoydaja) pup sowvu ayj SuLijud Aq 3817 , 1100 ON,, saivpds)

‘307 23.40Y)
11PD Y3 ul Loquinu uonvILfiyuapl s,22401dwia ay) puv ‘1o Yy} 10f UOSD.L ‘A2QUINU
auoyd ‘pajno uos.ad ayj fo duwvu Y] UNOP SUILIM LG dPVUL SIZ.ADYD ]]0] SPL0IDY

"SPadU §,42UI0)SND Y] SUIL[1JUIP1 pun SIP1IIDU SULJIYADUL
aYyJ 3uisn Aq SLoul03SNd 0} JUa.1/2svY24nd 10 S]PpOoU dUOYdD]2) SPUIUULIOIDY]

U2[JO UD pau1jI2P 40 JY3N0q SA2U0ISND AYM SUOSDI.L pUD PJOS 214498 A0 SJONpo.Ld
Jo sadA) oy Surzravwuns Aq s217141J00 S2]pS AJIVP UO J10dd4 [DGL2A D S2UDAD.A]

U2y}
SUOIOD §SN01A.A1d puv UODNILS Y] JNOGD [IDULD UD Ul A0 A]]DqL2A SUIL2AU0D 42Y)1D
Aq spuowidpd 112y u1 Juanbuijap SyIUOW OM] UDY] 210Ul ST ADULOISND Y] J1 410 ()()]§

pa2aoxa Spudusnipn 3uijj1q udym juduilvdap 3uijjiq ayj 0} SAIUI0ISND SAdJSUn.L]

"SYD2AG UO PUD IJ1YS YOV 2D1M] SISIDAIXD JS1AM
-423ulf ay) Sulop Aq jpuuny [Pdind JuIA.Ld 0} SIS12.42X0 PIPUIUWULOIIA SULLOJLD ]

"UO S1 J]DD Y] U] Yo1Yym SUIDIIPUL PUb UOJUIIID
1 128 071 w21sA's SuiSvd asnov-u1 sy Sunp.iado Aa . -, 10 Saad01dus 250
A12Y] 103 0] wa1sAs 3ur3dvd asnoy-u1 ayj Suyn.1ado Aq 100]f ayj uo saadojduia sa3vg

"9seqejep sa[es dy) ojul (SOJOU [eUONIPPE
J0 suorjoeal pue ‘saseyoind ‘sassaIppe ‘sowreu 3°9) uonewojur 393dsoxd Junepdn
10 undyud Aq [[eo uonejrorjos suoyd e Suunp uoneuojur 30adsoid soyepdn

"pasiazadns Furaq S[IYM 9I18MJOS JUNOJIB JOWOISND I} Y3NOIY) dJeIIAeU

Ue S[[ed JOMSUR SQJUIRI) JABY 0) SI[OI SUIYOIIMS UJY) PUe (JOIIUOW JI3Y)
pue S[[ ! 4 [ o y p ! P % ASO
POUALId XD 9AIOSQO “9°T) S[[BO MOPEYS 0} WAY) SUIMO[[e Aq SIOWOIMAU SUTBL],

“UOIIBIIPISUOD 10J Josiazadns oy
01 waY) UIK9AU0D A[[€qIA pue ‘SUI[[9S QAIISAZ3NS Sk Yons ‘SuoIssas Jururer) Jurmp
szo1Aeyoq Surkeld o101 Aq sarnpadsod pue spoyiow JIoMm Ul sjudwdAoIdwr $1sa33ng

oM

am

™

v

dduepioduy

Syse .




00T

wonon T IV

[ 0001 || €€¢ || 0001 || #61 ||

U™ [[1S |

[ zer || os || ze1 || o€ |

wng doueyioduwy _

oM (A || TO || NV

dduepioduy

Syse .




101

wonon T IV

‘(s)uondo ueyd 901419
pue ssaIppe Sul[[Iq ‘SSaIppe 19a1s ‘Ol Se yons sp[a1y paimbair ay) Sunejdwos pue
aseqejep 19Indwod Ay} Ul PIOIAT MU B SUIPPE AQ SIQWOISND JOJ SIUN0IIE sudd()

"udye)
uornoe ) Jo uondrosap & urlou pue ‘JUNOJIE JY) 1991109 0} USIOS SUONILSULI)
1001100 9y} SuIsn ‘Aoud)sIsuod 10 31 Surredwod p10oal IIOY) 10 JOWO0ISND

oy} woyJ uorewIoyul SuLRYles Aq SJUNO0IIE JOWOISND Ul PUNO) SIOLD sdJe31SIAU]

*s3sonbax 19yj0 SurpiemIo) pue ‘S10119 Sul[[Iq Jourw SurjoaI0d ‘wajqoid
9y} JO arnjeu dy) SUIAJIIUAPI AQ Sul|[Iq SUIUIOUOI sjure[dwod Jdwolsnd sa[puey

"P10921 JIndwod Ay ur uMoYs Se uoneuLIojur dgesn pue ue[d JudLINd
S,JUSI[O Y} uo paseq syreyd surond pue ‘syerrajew Jundrew duos deudordde
o Sursn Aq s3onpoid pue SIJTAIIS MAu ure[dxd 0} SIW0ISNd Mau 9ANdAdsoxd s[e)

X

X

‘suonsanb 1omsue 03 pue suondo 3sa33ns pue MAIAL 0} S3ALIOS
JUBAJ[QI WOy 1x9) pue suonduosop ued Sursn Aq sueld ooueisip Suoj se yons
‘s901A19s duoydara) pazijeroads Jo aseyoind pue UONII[IS A} UI SIOWOISND SISISSY

oM

am

O

v

ddueyroduy

syse],

‘961 s1 9[qissod wng soueyrodwy [€301 AU, "9[qe} Y} JO PUD Y} JB UMOYS B [[IS Yord 10J ([[13s oy} Surnnbar syse)
juelrodwr Jo a3ejuddrad ©a°1) JuddIdd [[IS Pue ([[IfS 2y} 10§ s3urjes dduejrodwir Jo wns “9'1) wng ddueprodw] oy, ‘SISAJeUR [[IS o)
ul papnjoul jJou dIom pue (dduenroduwr Mo Jo ©9°T) 7 M0[dq douenodw] Jo sFunjer UBdW PIAIIOAI SOI[e)l ABIS UL SYSB) AU ], ‘[BONLID }SBI]
asoy} 03 doueuLIordd qof 03 [RONLID JSOW ASOY) WO ‘IOPIO Ul PAIUISAId dJe SSB], "UONBAIISqQ 9B[ANIOA PUR ‘(QAL) SIUDWNI0(]
doe[dyaop ‘(TD) Aderdr owydern) ‘(INV) YIeIN parjddy :Smo[[o} se ‘9oeds dABS 0) PIIRIAdIqQE UdIQ JABY S][INS SAIIIO M
oY) JO SQweu Y[, [[IS ey} SAInbax Mo jey) uo yse} dy) ‘uoIssas a1yo1d ay} ur SIS Y} 03 SUIPIOII. e} SUBIW UUN[OD [[IS B

Ul SIBWOAYD YV "UMOUS OS[e e sjudwainbai [[fs pue sSuner souejiodwr ueaw oy ], ‘MO[q [qe} Y} Ul UMOYS SI ISI'T JSe ], [eul 9y,

IsI7se] |euld g dnoi9

3 xipuaddy



01

wonon T IV

‘su1d) uodn paasse Ay} YIIM J19)3J] WLIOJ B SUIPUIS pue ‘dseqelep Ay
ur Sunuawnoop ‘syudwAied Jo sjunowe pue sajep Sumas ‘uepd judwAed e uo 2213k
0} WY} Sumyas ‘s1awolsnd ul[ed Aq sunodde Juanburfap jo yjuowAied 10J safueLry

"pasiazadns Furoq oIy AIEMIJOS JUNOII. JOWOISND JY) Y3NOIy) dJeIIAeU

Ue S[[ed JOMSUR SQJUIRI) JABY 0) SI[OI SUIYOIIMS UJY) PUe (JOIIUOW IIdY)
pue S[[ ! 4 [ o qnp ! P % ASO
POUALId XD 9AIOSQO “9°T) S[[BO MOPEYS 0} WAY) SUIMO[[e AQ SIOWOIMAU SUTRI],

‘s3dr1os pue suondrosap uerd ayj ur paurpno sopeiddn pue
sue[d Teroads SuLRyjo £q spunodde ssaursng parrd)ard 01 SAIIAISS duoydadl S[[oS

159q
st ue[d s,INJZNODD Aym ure[dxd 0} uonewIojur oy} JuIsn uay} pue J3YSIoM 9j0Nn()
90114 91UOIII[R Y} ojuo ueld JudLmd 103 sA31eyd pue dj0nb ay ur papnour sAZILYd

[T SuLud Aq S19W0ISNd NINODD-uou 0} sue[d pazrwolsno 10J sooLd sojong)

-oo1d oY) oje[NO[BD
0 J0Je[NIO[BD B pue ‘13ysIom djonQ) a0 ‘syreyd 3urond Suisn £q uerd o
Ul papn[oul JouU A1 Jey} SIJIAIIS [RUONIPPE J0J d0LId AU} YIIM ISWO0)ISND SOPIAOI]

‘(pxeA ur Sop snoxd3uep ‘QuiIy/A1ep AIIAIIS pPIisanbar <3 9) suoronnsul
[eroads Aue yim Juofe prodax 1ndwod s JudI[d Y} ul Ipod uordesueny Aerdordde
o) Sunasur Aq (93ueYD J0 ‘QOUBNUIIUOISIP ‘UOIE[[BISUL “°F'9) SIIPIO SISSII0IJ

‘suordo aarsuadxa 3sea] oyl YPIm
Suruuidaq ‘sue[d uonuddY [er0ads Surdjyo Aq [BIp 19132q $,1033dWOI B IO IIIAIIS
J00d 03 onp SI UOSBAI JIAY} JI 9OIAIIS 1Y} SUINUNUOISIP WOIJ SISWOISND SJUIAIJ

"MO[[0} 03 1dL1os djeridoidde ay) QUILIOP 0} JWODUI [BNUUR pUE
‘proyasnoy ur 9pdoad yo soquunu ‘Kuedwod suoyd juarmd s,303dsoxd a3 Surmoys
mnojurd oy} Surmaraal £q WoIsnd WINODD-UOU B 0 [[Bd SI[es & 10J saredarq

*MO[[0J 03 }dLI0S 9} PUB PUSWOIAI 0} SIJIAIIS [BUOIIIPPE I} QUIULIOIP
0} UOnBWLIOJUI SIY} SUISN PUB ‘IOWO0ISND A} £q 0} PAQLIISNS A[JUILIND SOIIAIIS
A} SMOUS e} UdAIDS 103ds01d 1021100 Ay Surpuly Aq [[ed so[es & 10§ saredarg

oM

am

™

v

ddueproduy

Syse .




€0l

wonon T IV

*(3uno99e 03 pappe sIdquIdW AJIWe) JO dweu “39) I1 SOpIA0Id JowoIsnd
U} S UOIBWLIOJUI 9} SULIdIUS pue dseqeiep 1Indwos oy} Ul UAIJS 091100
oy} Suneoo] Aq 1sanbar 10woisnd uodn UOHBWLIOUI JUNOJIJE [RUOIIIPPE SINJUY

"[[89 9y J0J WAy} Sunjuey) pue ‘[BWIOU 0} UINJAI 0} PAIIAAXI SI I UdYM WY} Sul[[d)
‘uonydnisip 901A19s 9y} 10} Surzidojode ‘paisi| SI I JIOY) JI 99S 0} USIOS $aFeINQ
pa110day oy Suroayd Aq 991AI13S pajdnuidiur Jo 310dar 19W0ISNd SHUAWNI0(]

"wed) yoed 0} panqLusip Hoday
uonddloig speon sores ay Surpear Aq S[e03 saes SurOAW ST Wed) JI SOUTULIR(]

"1S91 9y} Aq PIjedIpUl JI JOPIO YIOM B JUINSSI pUE JOUWI0)SND Y} 0} 3.} 0) UOIJOoE
oy Surpeas pue ey Jurooysa[qnoi], Yy uo wajqoid ayy Surpury £q (duoydoray
10 ‘sa[qeo ‘sax0q “3'9) arempiey 0} anp e Swo[qold JIOWO0ISND J1 SOUIIINA(

-ouoyd Aq JowoIsnd Y} yoear 03 sydwope [njssaoonsun
JA1J J9)Je W0} Jorjuo)) dn-mof[oq ay3 Sunajdwod pue 19139] wIof dep-03-dn
oy} Sursn £q SIUNOJOE J19Y) JNOGE UONJBULIOJUI JIOW UIR}qO 0} SIOWO0ISNI S}OBIU0))

"A[[eo1U0I)99[d umIuqns pue
“sonbau [eroads pue uoneuLIOJUI JOWO)SND FULINIUD ‘s}sanbai [e1oads 10J uU0a10s oY)
3uneoso] Aq swaqod Tensnun 103 sysanbax aredar 10 uoneyreisur eroads sajo1dwo)

*A[[BOIUOIIO9]0 SUIPIUQNS PUB ‘PI[IBW 3q P[NOYS SAINYI0I]
$901A19s pue sjonpold Auedwod Yorym Surjedrpul ‘UorjewIoful }08jU0d Pue dwWeu
Iowolsnd 10 309dsord SuLud Aq w0y J9pIo pIrsanbay uonewrojuy sayodwo)

"9seqejep oy} ul Apeale UoeuLIoJul
o 03 31 Surredwod pue UoIIEWIONUL SIY} J0J WAY) SU S AQ SAILIM JO S[[BD
JOWOISND B QW) OB SSAIPPE SUI[IeW PUB SWEU JOWO0)SND JO AOBINJIE I0J SYOY))

‘Auedwod 191Ied 9914198 djeridordde ayp 03 way) SurddUU0d
10 ‘woy) 10 [[eo oY) uI[BIp pUE JUNOJIL IIoY) JUISSIOIL IO pue wo[qoid oy
Jo amgeu oy woy) Jupyse Aq s[[ed duoyd doueysip-3uo] Juroed ur SIOWOISND SISISSY

oM

am

™

v

ddueproduy

Syse .




141!

wonon T IV

"9SeqeIep S9[es dY) ojul (S9Jou [BUOLIPPE
JO suorjoeal pue ‘saseyoind ‘sassaIppe ‘sowreu 3-9) uonewojur 303dsoxd Sunepdn
J0 SuLrajud Aq [1ed uoneyorjos suoyd e SuLmp uoneuwLoyur 303dsoid sajepdn

"9seqejep safes Ay} ul Joadsord ay) 10J p10dx
a1} 03 9pOJ ,[[Bd Ou,, Ay} FUIppe pue ISI] Y} 0} PIpPe 2q 03 }sanbar oym pajoeIu0d
$303dsou1d jo sroqunu duoyda[d) pue sdweu Ay} FULIUD Aq ISI , [[8D ON,, sdrepdn

‘(Appodoad pansst jou sem 19pI0 oM B udym J0 A[arerrdoidde pajuswmnoop
10U SBM 9DIAIJS IO 9[ES JUd0aI & “°F'9) wo[qoid oy way) Surmoys Io/pue way}
3ur[[o) pue Josiazddns 1J1ys o) 3unoeIu0d Aq Aseqeiep Y} ur sanLeMIaL sp0doy

" 19[[BD 10 ‘991AIS JOUIdUI ‘Soul] duoyd [euonIppe se yons SAIIAIOS
SULIgJO USY) pUB SIIIAIS JUALIND pue ue[d 901AIS SUISIXD 0] dSeqe)ep ) ul
PI0J3I S,JOW0ISND Y} SUIMIIAJL AQ SIOWOISND 0) SIOTAIDS [EUONIPPE SPUIUOINY

"uQa10s 3Ul[[Iq 1Y) Ul 9p0od 3IPaId 10 31qap djeridoidde oy 19jud 03 Oseqerep
AU Ul PIOJAI S, JOWOISND A} 3uned0] Aq 9[040 SUI[[Iq B JO J[PPIW Y} UL SIJTAIIS
[e10ads Jo 93ueByd 10 dAOW B 0} NP JIe JBY) SPUNJal 10j s3sanbar 10wolsnd sosso001g

"S[eLIdJBW [[€ SUIMIIAI
pue ‘sanianoe ur Sunedionted ‘Furpuane Aq sdoysyzom Jururen) ur sajedionied

‘Sunayrew
Aq papraoid uorjewrojur SuIsn ‘s[es aseIOUl 0) SAem pue s[eo3 Sa[es Jnoqe
suorssnodsip ur Juriedronted pue Surpuape Aq s3uroow wed) Apypuow ur sajedronied

‘[1ed paadysuery e dn yoid 3,up1p A3y} 10 SINOY Jd3Je Ul dwed
wo[qoad pajrodar ayy J1 juduntedap djeudosdde oy 03 woyqold ayy FurUIINO IJIAIIS
103 3sanbar rewd ue Jurpuas Aq wdqod s, 19w0)snd Jo syudwIedap Y0 SAYNON

TN

‘SN pue auoyd Aq 10WwoIsnd ay) JorIu09 03 undwane pue (poudd Aep-duo & ur
001$ Surpadaxa s[[ed sk Yyons) asn [ensnun 1oy Jondwod ay) Aq pa33ey) usaq daey
16} SIUNOJIE UD(IAYD AQ SPIed JUI[[BD JO ASNSIW JO pnely [enudjod sa1e3rsaAu]

oM

am

™

v

ddueproduy

Syse .




[ 0001 |[0'LT || 07001 || €4C || I 10010 (IS |
L ost || v |[ 9s1 |[ 1% || I wng ooueiroduy |
“UOYDAIPISUOD 40f 10S1042dNS Y] 0]
_m [ woy) Su124u0d A])pq.ioa puv ‘3uljjos 24112331 SV YoNs ‘SUO1SSIS SUIUID.A] SULIND

$.101a0Yaq uldv]d 2]0.1 AG S2.4npa20.4d pup Spoyjauw Y10M Ul SJUUWIA0LAULL S]SIS3NG

U2[JO UD Pau1jIdP 40 JY3N0Qq SL2UL0ISND AYM SUOSDIL PUD PJOS §2D144S L0 S]ONpOo.Ld
Jo sadAy oy Suizravwuns Aq sa13141300 s2]0S AJIDP UO 110do4 [DG42A D S24DAD.A]

‘$Yvaaq Uo puv \\\ YS YoDa 201M] SIS1049Xd JSTAM
|k~u%ﬁ,~\.%N\N Arwﬁ.:&@ .%Q jouuny \Em\k;v N:m;w.\m\ 0] §981249X2 PIPUIUUIOII A %Ek&\k%&

"UO S1 []DD Y] U] YO1Yym SUIDIIPUL PUb UOJUIIID
A12Y] 323 0] wa1sAs 3u1dvd asnoy-u1 ayj Sunv.rodo Aq .100]f 2y} U0 saodojduid Sa3Dg

X X X

"udye)
suornoe SnorAdld pue uonemIs Ay} JNOQe [IBWD Ue Ul 10 A[[BqIdA SUIASAUOD IO
Aq syudwiAed J1ay) ur Juanbur[op SyjuOW 0M) UBY) AIOW ST JOWOISND Y} J1 10 00 $

Pa9ox9 sjuoumsnipe Jur[[iq uaym juduntedop 3ul([iq oy} 03 SIOWOISND SIQJSULBI],

X
[
X
X

"807 93r1ey)
S 18D 9y} Ul Joquinu UonBduIpI s,9340[dwd oy} pue ‘[[ed 9y} J0J UOSLAI ‘IdquInu
ouoyd ‘paes uosiad ay3 Jo dweu Ay} UMOP SUNLIM Aq dpeW SAZIRYD [[0} SPI0IIY

"SpaU S, JoW0ISNd Y} SUIAJUOPI PUE S[ELIdJEW SunjoIew
o Sursn Aq s1owoisnd 03 Judl/aseydind 10J sjopowr duoyda[d) SPUAWOIY

“pIeoisod Jo [Tewd W0 B SIOW0ISND ) SUIPUIS Pue IsI|
0014198 pajordwos oy Sunurid £q pajojdwios st uone[[EISUL JBY) SIOWO0ISND SAFIION

"1sanbax oy ywugns 01 9pod uondesuer)
€ orendosdde oyp Suisn pue ‘(spied Jo Joquunu ‘Qweu 3-9) uoneuLIojul pasmnbar
o) SuLUD pue FurUILIqO ‘AINUIPI S, I[[8D Y} SUIAJIIOA AQ SPIeD SUI[[BD SANSS]

X IX (X X
O ooy
X (IX (X X
I | N O

OM || dM || 1O || IV || dduerrodury syse




