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ABSTRACT

This study measured the rating e_ffectiyeness (interrater reliabillty, halo error, leniency
or severity, range restriction) for each sector (Private Manufacturing Sector, Private
Service Sector, Public Local Sector, and Public Stat_e and Federal Sector) ofa State. :
Quality Award using exarniner scores from the 1_999 award process. l{esults were
compared with the rating effecti\'reness of the"l‘998 étate ‘Quality Award examiner scores.
Interrater reliability for the Private Manufacturing Sector and range restriction for all ‘
sectors were recalculated for the 1998 State Quality Award examiner .scores.A

The Private Manufactunng Sector’s scores exh1b1ted low to moderate 1nterrater o
reliability in both 1998 and 1999 Both the Private Serv1ce Sector’s and the Publlc Local
Sector s scores exhibited low 1nterrater reliability in 1999,. whlch is lower -than the 1998’s -

low to moderate interrater reliability. The Public State and Federal Sector’s scores

~ exhibited low interrater reliability in both 1998 and 1999. Halo error was present' for all

examiners (both years) whose halo error could be measured by the detenninant of the

correlation coefficient matrix, Scores from most of the dimensions in each sector showed

- severity in the 1999 process, while scores from most of thie dimensions in each sector

showed leniency in the 1998 scoring process: _Scores from ‘onlyla‘ few of the dimensions. -

_in each sector showed rangé‘restn'ction for both the'l99‘8“ and 19‘9A9 scoring préce;seé. -

Due to the small sample sizé Acautl'on should be taken in generalizing the results of SO

' thls study The small sample isa result of us1ng field data from an actual Award rather >

§ than a controlled laboratory settmg
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CHAPTER I

INTRODUCTION AND SCOPE OF RESEARCH

This chapter introduces the research topic and defines the research scope. Section 1.1
provides backgfound information. The reséarch problem approach is defined in Section
1.2. Section 1.3 gives the resea“r‘ch obj ectiv.‘es and Section 1.4 defines the researcﬁ
questions. The premises @d delimitation of this research are outlined in Section 1.5.

A review of existing research is discussed in Chapter 2. Chapter 3 presents the;
research methodology. Results and analysis are presented in Chapter 4, and Chapter 5
presents the conclusions.

1.1 Introduction

Organizations are seeking every opportunity to succeed or even survive in today’s
rapidly changing and competitive marketplace. .Award-based assessment or self-
assessment has been used by organizations to identify their weaknesses and strengths
whether they are applying for a productivity and quality award or not. Based on a survey,
Hankes (1996) listed the ranked benefits of organization self-assessment (see Figure 1.1).
It is particularly noteworthy to observe that “yvinning awards” is ranked second to last
and that the ke‘y,perceived benefit of éelf-assés:gment is about using the process(es) to
hélp measure current successes and tar%& future imrprovement activities.

Today, there is a growing tendency to adopt thé assessment approach used by the
quality awards for self-assessment. The Baldrigé »‘Crite_ria for Performance Excellence

have been significant tools used by many organizations to assess and improve their
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Benefit 1 Benefit2 Benefit3 Benefit4 Benefit5 Benefit 6

Benefit 1: Measure success and target future improvements Benefit 2: Highlight and share best practices
Benefit 3: Vision or "role model" of excellence Benefit 4: Support customer wishes
Benefit 5: Public recognition from winning awards Benefit 6: Inter-divisional comparisons

Figure 1.1. Ranked Benefits of Organization Self-assessment (Hankes, 1996)

performance. “There is no better assessment of your organization's performance available
than applying for the Award (Malcolm Baldrige National Quality Award (MBNQA)).
The Criteria for Performance Excellence are unique in addressing all the critical elements
of your performance system.” (Woolpert, in NIST, 1998, p. 2). “The application and
review process for the Award (MBNQA) is the best, most cost-effective, and
comprehensive business health audit you can get” (Weimerskirch, in NIST, 1998, p. 1).
Besides MBNQA, many states have their own quality awards, some of which predate

the MBNQA. The web site www.qualitytoday.com/library/states-1.htm gives links to all

the state quality awards, and information about these awards can be found from these
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links. According to www.qualitv.nist.govl985&i‘tbl.htm m 1998 j:there were 58 stateand “
local quahty award programs (44 state quahty award programs 3 state senate o

‘ product1v1ty award programs and 11 local quahty award programs) and 48 states were “ ) ;
covered. For these programs, 830 apphcations were recelved and 65 209 criterla were
distnbuted n 1998 Many orgamzatmns use the. critena for other purposes than actually .
use it to apply for the award (Bemowsk1 and Stratton 1995) | |

To the extent that quahty awards are used in any form itis 1mportant to consrder the

effectiveness of the instruments and processes used for eva]uatlon. Thrs is espnemally the

case for.publicized quality awards, which depend on ei'fective assessments for valid
results. The rating effectiveness of an assessment can be defined as the degree towhich
the scoring process is yielding 'expected .ou’tc‘omes (Sienknecht,‘ 1999). Research on rating
effectiveness, particularly rater error, can be and has been generaliZed to the scoring of .
quality awards (see Coleman, 1996; Coleman and Koeiling, 1998; Keinath and Gorski; '
1999; Sienknecht, 1999). In light of the research ﬁndings from Coleman'(vll9.96l), Coleman |
and Koelling (1998), Keinath and Gorski (1999), and Sienknecht (1999), this research
w111 focus. on measuring.the rating’ effectiyeness ofa state ciuality award scoring process.
1.1.1 Deiinitions of Terms. | | |

A nur‘nher of terms are used to describe particular classiﬁcations or elements of the
State Quality Award process exarnined in this research. For the sake of early clarification,
these terms and their synonyms are listed in Table 1.'1. Note also that when the term |
“state quality award” is used in a general sense, it is not ‘capitalized. However, when the
specific State Q‘uality Award (SQA) studied in this research‘is mentioned, the term is

capitalized.




Table 1.1. Definition of Rating, Rater, Ratee

Term' Synonym Definition
Rating Score The numerical outcome of a
. single evaluation
Rater Examiner, SQA examiner, | The person who performs the
Judge evaluation
Ratee || Applicant, SQA applicant | The organization being
‘ organization evaluated

1.1.2 The State Quality Award

e  Private Sector Manufacturing
e . Private Sector Service

e Public Sector State and Federal Agencies

e Public Sector Local Agencies

Theré exists a state of confusion in the literature around conceptual and operational
definitions of popular rating effectiveness criteria (Saal, ‘Downey, and Lahey, 1980,
Sienknecht, 1999). Saal et al. defined four common forms ‘of rater error: halo, leniency of
severity, central tendency and restriction of range, and interrater reliability. The literature
.review section will give a detailed discussion of the alignment between conceptual
definitions and operatidnal definitions for these rating effectiveness criteria. For the sake

of consistency in this research, the definitions listed in Table 1.2 will be used.

" The State Quality Award (SQA) under consideration in this research is part df the
U.S. Productivity and Quality Award system of state-level awards. The awards are

organized into four categories or sectors (State Quality Award, 1999):




Table 1.2. Rating Effectiveness Defined

~ Rating Conceptual Definition Operational Definition
Effectiveness ‘
Criterion
Halo Error Assigning ratings to Measured by the correlations
individuals by attending to a | among different dimension ratings, -|
global impression of each using a single rater’s scores (over
ratee rather than by carefully ‘| ratees) for each dimension as data
distinguishing among levels | points (Pulakos, Schmitt and
of performance that ) Ostroff, 1986). Higher correlations
individual ratees exhibit on | suggest-less discrimination among
different performance different aspects of behavior and
dimensions (Borman, 1975). | thus more halo.
Leniency or A tendency to assign a . Measured by the comparisons of
Severity higher or lower rating to an | -grand average dimension ratings
individual than is warranted | with the midpoint(s) of the rating
by that ratee’s behavior (Saal | scale(s) used (Bernardin, Alvares,
and Landy, 1977). and Cranny, 1976). Mean
. dimension ratings that exceed the
midpoint are thought to reflect
leniency, whereas mean ratings
below the midpoint are thought to
reflect severity.
Central Tendency | Central Tendency: The Measured by calculating the
and Restriction of | situations in which ratings standard deviation of the ratings
Range are clustered about the assigned to all ratees on a particular
midpoint of the rating scale, | performance dimension (Borman
reflecting rater’s reluctance | and Dunnette, 1975). Smaller
to use either of the extreme | standard deviations reflect greater
ends of the continuum. range restriction. Whether such
Restriction of Range: The range restriction represents
situations in which ratings leniency, severity, or central
are clustered about any point | tendency can only be determined by
on the rating continuum, be it | examining the mean rating.
favorable (lenient) point, an
unfavorable (severe) point,
or the midpoint (central
tendency) on the rating scale
(Saal et al., 1980).
Interrater The extent to which two or Measured by intraclass correlation
Reliability more raters independently coefficient (Shrout and Fleiss,
provide similar ratingson | 1979).
given aspects of the same
individuals’ behaviors (Saal
et al., 1980).




1.1.2.1 The Award Levels
There is no limit or maximum number of organizations that may receive reco gnition.

It is also not mandatory for the SQA Board to present awards in each sector. There are

three levels of recognition that may be awarded rn each of the four award categories

(State Quality Award, 1999): ;

¢ Medallion of Excellence: This i's‘rt‘he:hi;h'est level of recognition presented to
organizations which have demonstrated‘thr}ough their practices and achievements the
highest level of product1v1ty and quahty excellence Reco gmtlon is prov1ded at this
level to organizations Wthh have been 1dent1ﬁed as model orgamzatlons These
_orgamzatlons have demonstrated e)rceltence -and matunty in each criterion and have -
produced outstanding results. - | :

’ Plaque for Outstandmg Achlevement Recogmtron 18 provrded to orgamzatwns ',
which have demonstrated through their commitment and practlce of quahty pnnc1p1es
significant process in burldlng sound processes. Orgamzatlons, recogmzed at th1s'1evell.
clearly dernonstrate results drrectly attrihutable to .a' systematic; well-deployed |
approach. | : |

o Certiﬁcate for Significant Achievementr. Recognition‘is provided to organiz‘ations
which have demonstrated through the1r comrnltment and 1mp1ementat10n of quahty
management pnncrples notable pro gress 1n bulldmg sound processes These

- ‘orgamzatlons have documented a sohd approach and are 1mp1er_nent1ng plans and .

procedures. ) | -
In addition to these three le\rels of achicvement, .:th'e SQA gives the Award for

‘Continuing Excellence (ACE) to‘.past,:recipients of the SQA Medalhon that have

6




demonstrated “sustained exemplary perfonnance in quality and'productivity'
improvement” three years after their initial award: |
¢ Award for Continuing Excellence: Recognition is provided for past medallion
recipients demonstrating sustained exemplary performance in quality and .
~ productivity. An organization is eligible to apply for ‘the ACE three years after
receiving a medallion.
1.1.2.2 ’l‘he Award Criteria i
The State Quality Award applicants are assessed on the seven criteria described in
Table 1.3 (State Quality Award 199‘9).I ’l‘hese critefia were modified to a “condensed
Baldrige” format. Table 1.4 gives a comparison of the 1999 SQA cntena with 1999
MBNQA criteria. It seems there are llttle differences between these two cnterla
1.1.2. 3 The Award Rating Scale |
The State Quallty Award sconng process uses two sets of rating scales (scormng

guidehnes) One set of sconng guidehnes pertalns to the orgamzatlon s approach and

' deployment and the second set to the orgamzatlon S results (State Quahty Award 1999).

_ Approach refers to how the apphcant addresses the 1tem requirements — the method(s)
used. The factors used to evaluate approaches include the followmg

. Approprjiateness of the methods to the reciuirernents.

'S Effectiveness of u's”e 'ofrneth-ods Degree 0 whrch the approach is systematic
1ntegrated and cons1stently apphed embodies evaluationllmprovement cvcles is
based upon data and 1nformat10n that are objective and rehable

e Evidence of innovation. This 1ncludes' sigmﬁcant and effective adaptation of
approaches used in other typlesrof applications or husiness.: |

B 17 -




Table 1.3. 1999 SQA Criteria (State Quality Award, 1999) .

Criteria
(point value of 1000 total)

Description

1 Leadership (140 pts)

1.1 Organizational
Leadership (100 pts)

1.2 Public Responsibility

Th1s category examines how an orgamzatlon s senior
leaders address values and perforrnance expectations, as
well as a focus on customers and other stakeholders,
empowerment, innovation, learning, and organizational
directions.- Also examined is how an organization addresses
its responsibilities to the pubhc and supports its key
communities. .

How do senior leaders guide an orgamzatlon and review
orgamzatlonal performance?

How does an organization address its responsibilities to the’

and Citizenship (40 pts) public and how does an organization practice good
citizenship?

2 Strategic Planning This category examines an organization’s strategy

(100 pts) development process, including how an organization

2.1 Strategic Development
(50 pts)

deploys strategic objectives and action plans.

An organization’s strategy development process to
strengthen organizational performance and competitive
pos1t10n

‘An organization’s strategy deployment process.

2.2 Strategy Deployment”
(50 pts) :
3 Customer and Market, This category examines how an organization determines
.| requirements, expectations, and preferences of customers

Focus (110 pts) -

3.1 Customer and Market
Knowledge (50 pts)

| 3.2 Customer Satisfaction
and Relationships (60 pts)

and markets. Also examined is how an organization builds
relationships with customers and determines their
satisfaction.

How does an organization determine short- and longer-term
requirements, expectations, and preferences of customers'
and markets to ensure the relevance of current ' '
products/serv1ces‘7

How does an organiz'é.tion determine the satisfaction of
customers and build relationships to retain current busmess
and to develop new opportumt1es‘7




Table 1.3. Continued

4 Information and
Analysis (80 pts)

4.1 Measurement of
Organizational

Performance (80 pts)

This category examines an organization’s performance
measurement system and how an organization analyzes
performance data and information.

How does an organization provide effective performance
measurement systems for understanding, aligning, and
improving performance at all levels and in all parts of an
organization?

5 Human Resource Focus
(110 pts)

5.1 Work Systems (40 pts)

5.2 Employee Education,
Training, and
Development (40 pts)

5.3 Employee Well-being
and Satisfaction (30 pts)

This category examines how an organization enables
employees to develop and utilize their full potential, aligned
with the organization’s objectives. Also examined are an
organization’s efforts to build and maintain a work
environment and an employees support climate conducive to
performance excellence, full participation, and personal and
organizational growth.

How does an organization’s work and job design,
compensation, career progression, and related work force
practices enable employees to achieve high performance in
the organization?

How does an organization’s education and training support
the achievement of the business objectives, build employee
knowledge, skills, and capabilities, and contribute to
improved employee performance?

How does an organization maintain a work environment and
an employee support climate that contribute to the well-
being, satisfaction, and motivation of all employees?

6 Process Management
(100 pts)

6.1 Product an(i Service
Processes (75 pts)

6.2 Supplier and
Partnering Processes
(25 pts)

This category examines the key aspects of an organization’s
process management, including customer-focused design,
product and service delivery, support, and supplier and
partnering processes involving all work units.

How does an organization manage its key product/service or
support process design and/or delivery processes?

How does an organization manage its key supplier and/or
partnering interactions and processes?




Table 1.3. Contjnued

7 Business Results
(360 pts)

7.1 Customer Focused
Results (90 pts)

7.2 Financial and Market
Results (90 pts).

7.3 Human Resource
Results (50 pts)

7.4 Supplier and Partner
Results (40 pts)

7.5 Organizational
Effectiveness Results
(90 pts)

This category examines an organization’s performance and
improvement in key business areas — customer satisfaction,
financial and marketplace performance, and human resource
results.

An organization’s customer focused results, including
customer satisfaction and product and service performance
results.

An organization’s key financial and marketplace
performance results, segmented by market segments, as
appropriate. '

An organization’s human resource resuits, including
employee well-being, satisfaction, development, and work
system performance.

An organization’s key supplier and partner results.
An organization’s key operational performance results that

contribute to the achievement of organizational
effectiveness.

Table 1.4. Comparison of 1999 SQA Criteria with 1999 MBNQA Criteria

SQA Criteria
(point value of 1000 total)

MBNQA Criteria
(point value of 1000 total)

1 Leadership (140 pts)

1.1 Organizational Leadership (100 pts)

1 Leadership (125 pts)

1.1 Organizational Leadership (85 pts)

1.2 Public Responsibility and Citizenship . | 1.2 Public Responsibility and Citizenship

(40 pts)

(40 pts)

1 Strategic Planning (100 pts)
2.1 Strategic Development (50 pts)

2.2 Strategy Deployment (50 pts)

1 Strategic Planning (85 pts)

| 2.1 Strategic Development (40 pts)

|22 Strategy Depldyment (45 pts)




Table 1_.4. Continued -

3 Customer and Market Focus (110 pts)

3.1 Customer and Market Knowledge
(50 pts).

3.2 Customer Satisfaction and
Relationships (60 pts)

3 Customer and Market Focus (85 pts)

3.1 Customer and Market Knowledge
(40 pts)

3.2 Customer Satisfaction and
Relationships (45 pts)

4 Information and Analysis (80 pts)

4.1 Measurement of Organizational
Performance (80 pts)

4 Information and Analysis (85 pts)

4.1 Measuremént of Organizational
Performance (40 pts)

4.2 Analysis of Organizational
Performance (45 pts)

5 Human Resource Focus (110 pts)
5.1 Work Systems (40 pts)

5 .2'Employee Education, Training, and
Development (40 pts)

5.3 Employee Well-being and Satisfaction
(30 pts)

5 Human Resource Focus (85 pts)
5.1 Work Systems (35 pts)

5.2 Employee Education, Training, and
Development (25 pts)

5.3 Employee Well-being and Satisfaction
(25 pts)

6 Process Management (100 pts)

6.1 Product and Service Processes (75 pts)

6.2 Supplier and Partnering Processes
(25 pts)

6 Process Management (85 pts)

6.1 Product and Service Processes (55 pts)

-6.2 Support Processes (15 pts)

6.3 Supplier and Partnering Processes
(15 pts)

7 Business Results (360 pts)

7.1 Customer Focused Results (90 pts)
7.2 Financialnand Market Results (90 pts)
7.3 Human Resource Results (50 pts)

7.4 Supplier and Partner Results (40 pts)

7.5 Organizational Effectiveness Results
(90 pts)

7 Business Results (450 pts)

7.1 Customer Focused Results (115 pts)
7.2 Financial and Market Results (115 pts)
7.3 Human Resource Results (80 pts)

7.4 Supplier and Partner Results (25 pts)

7.5 Organizational Effectiveness Results
(115 pts)
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Deployment refers to, the extent to which the applicant’ s approach is apphed to all’

requirements of the 1tem The factors used to evaluate deployment include the followmg '

e Use of the approach in addressing business andltelm requlrerrnents.

e Useofthe approach b}r 'all appropriate workunits,. : o |
Results refer to outcornes in achievlng the purposes given in the itemn. The factors

used to evaluate :resu"lts include t}}éifQ{IOl’Viné:, |

o Currentperformance lerfels.: -

. Performance 1§§e1s relative to, appropriate 1conrparisons and/or benchmarks.

e Rate, hreath' and -importan‘ce of perforrnance irnpro{/errients :

o Demonstratron of sustalned unprovernent and/or sustamed high- level performance
The 1999 SQA scorrng gu1de11nes for Approach/Deployment and Results are shown

in Table 1.5 and Table 1.6 respectlvely (State Quahty Award 1999) Note that the

Approach/Deployment scoring gu1de11nes are used by cntena 1 through criteria 6 and the

Results scoring gurdelmes are used only for criteria 7. It seems there 1s no d1fference
between the 1999 SQA sconng gurdehnes and the 1999 Baldnge scoring gurdelmes
1.1.2. 4 The Award Scormg Process

The timeline for the State Quality.Award sco_ring process is shown in Table 1.7 (State
Quality Award, 1999). This’.research is concerned with condu‘ctinjg rating effectiw'eness
analyses on thel initial individual scoring of the written applicatlons (This scoring happens
after November 1 and before.J anuary) ’How‘ever,hﬁ‘ndings frorn this research will have

implications for the entire process.
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Table 1.5. 1999 SQA Scoring Guidelines for ‘Approach/Deploy'meInt

Score

Approach/Deployment

0%

no systematic approach evident; anecdotal information

10% to 20%

beginning of a systematic approach to ‘the basic purposes of the Item
major gaps exist in deployment that would 1nh1b1t progress 1n '
achieving the basic purposes of the Item

early stages of a transition from reacting to problems to a general
improvement orientation :

30% to 40%

a sound, systematic approach, responsive to the overall purposes of
the Item A
approach i is deployed, although some areas of work units are in early
stages of deployment

beginning of a systematic approach to evaluatlon and 1mprovement of-
basic Item process

50% to 60%

a sound, systematic. approach responsrve to the overall purposes of
the Item .

approach is well deployed, although deployment may vary in some -
areas of work units

a fact-based, systematic evaluatlon and improvement process isin
place for basic Item process

approach is aligned with basic orgamzat10na1 needs 1dent1ﬁed in the
other Criteria Categories ‘ ‘

70% to 80%

a sound, systematic approach, respons1ve to the mu1t1p1e requlrements
of the Item

approach is well deployed; with no s1gmﬁcant gaps .’ ‘

a fact-based, systematic evaluation and improvement process and -
organizational learning/sharing are key management tools; clear
evidence of refinement and improved 1ntegrat10n as a result of
organizational-level analysis and sharing .

approach is well integrated with orgamzatlonal needs 1dent1ﬁed in the |
other Criteria Categories

90% to 100%

a sound, systematic approach exists which is not subJ ect to turnover

' in leadership -

approach is fully deployed without s1gmﬁcant weakness or gaps in
any areas or work units

a very strong, fact-based, systematic evaluatlon and 1mprovement ‘
process and extensive organizational learning/sharing are key =

' management tools; strong refinement and integration, backed hy

excellent organizational-level analysis and sharing
approach is fully integrated with organizational needs 1dent1ﬁed 1n
the other Criteria Categories B
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Table 1.6 1999 SQA Scoring Guidelines for Results

Score

Results

0%

no results or poor results in areas reported

10% to 20%

some improvements and/or early good performance levels in a few
areas

results not reported for many to most areas of i 1mportance to the
organization’s key business requirements

30% to 40%

improvements and/or good performance levels in many areas of
importance to the organization’s key business requirements

-early stages of developing trends and obtalmng comparative
* information

results reported for many to most areas of i 1mportance to the
organization’s key business requirements

50% t0.60%

improvement trends and/or good performance levels reported for
most areas of i 1mportance to the organization’s key business
requlrements

no pattern of adverse trends and no poor performance levels in areas
of importance to the organization’s key business requirements

some trends and/or current performance levels — evaluated against
relevant comparisons and/or benchmarks — show areas of strength
and/or good to very good relative performance levels

business results address most key customer, market, and process
requirements :

70% to 80%

current performance is good to excellent in areas of importance to the
orgamzat1on s key business requirements

most improvement trends and/or current performance levels are
sustained

- many to most trends and/or current performance levels — evaluated

against relevant ¢ comparisons and/or benchmarks — show areas of
leadership and very good relative performance levels
businéss results address most key customer, market process, and

. action plan requlrements

| 90% to 100%

" current performance is excellent in most areas of importance to the ‘
: orgamzatlon S key busmess requirements

excellent improvement trends and/or sustained excellent performance

“.levels in most areas’ o

3 “evidence of industry and benchmark leadershlp demonstrated in many
.areas

business results fully address key customer, market, process, and
action plan requirements -
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Table 1.7. Tireline for the 1999 State Quality Award

Timeframe g Event

July/August | Applications available for distribution or available on the web site.

October 1 Intent to apply due. Fax a completed copy of the application cover sheet

November 1 | Application submission deadline

January Selection of site visits by SQA Board
February Site visits _
March Selection of finalists and final award determination by Board

April 20 Forum For EXcellence and SQA Awards Celebration
1.1.3 Need for Research ’ v‘ |

The maj ority of rating effectiyeness literatnre is on indiyi_dual-level performance
appraisals, and there is 1itt1e 'resear‘ch carefully examining the rating effectiveness of
major duality awards’ orgamzational assessments or self-assessments. Sienknecht (1999)
measured the rating effectiyerte_ss (tnterrater reliability, halo errTor, leniency or severity,
and range re’strict.i.on) ofithe 1998 SQA sCoring vp.rocess', 'hut' since then, the SQA criteria
| have been modified to a “c'ondensed Baldrige” format. The comparison of the 1999 SQA
“criteria with the 1'998'SQA criteria is shown in Table 1.8. ‘This study will measure the .
ratlng effectlveness (mterrater re11ab111ty, halo error, lemency or seventy, central
tendency. and restrictions of range) of the 1999 SQA scoring process and make a
‘companson of the ﬁndmgs W1th those from Slenknecht s research Since the 1999 SQA
criteria are in condensed Baldnge format the ﬁndmgs from th1s research may be more
.apphcable to 1mprov1ng the  MBNQA or. other state’ quahty award processes
1.2 Problem Approach .

Th1s research (15 Vselects‘ the proper methods for. assessing ratiné effectiveness based
on 11terature review, (2) employs these methods to analyze the rating effectlyeness of the

State Quahty Award based on the 1999 award crltena and 1999 scoring data, and (3)
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Table 1.8. Comparison of 1999 SQA Criteria with 1998 SQA Criteria

1999 SQA Criteria T 4 o 1998 SQA Criteria

(point value of 1000 total) o (point value of 1000 total)
1 Leadership (140 pts) 2 Top Managert_lent Commitment and
‘ Involvement (Leadership) (140 pts) -
2 Strategic Planning (100 pts) 5 Plan for Continuous Improvement (120 pts) |
3 Customer and Market Focus (110 pts) 7 Customer and Supplier Involvement (120 pts)
4 Information and Analysis (80 pts) 6 Performance Measurement Process (Use of ﬂ
- | | Information) (120 pts)
5 Human Resource Focus (110 p’ts‘)‘- o (35Elgnployee Involvement, Development, and

_ | Management of Participation (120 pts)
o | 4 Recognition and Rewards Systems (100 pts)
6 Process Management (100 pts) .| 7 Customer and Supplier Involvement (120 pts)
| 7 Business Results (360 pts) . ‘ . |8 Results Over Time (140 pts)

1 Matunty of Effort ( 140 pts),

Note: for comparison purposes, the 1998 SQA criteria are not listed in order and 1998’s criterion 7 is
repeated. ,

compares the research- ﬁndings with those 'balsed on the 1998 award criteriaand scoring

data.

1.3 Research Objectives
This research ﬁas four obj ectives;

1. Analyze the fating effeetiveness of the S‘QA seoring process.

2. Propose unprovements to the SQA sconng process |

3. rAdd to the empirical data by prov1d1ng a second year of ana1y51s for the same SQA
award. | .

4. Improve on Sienknecht’s ( 1999) ai)pfoaeh of assessing the SQA ratiﬁg efféctiveriess. o




1.4 ResearchA Questions '

The effectiveness of a lscon;ng (raﬁgg) process is effected by many factors: the rater
characteristics, the ratee characteristics, the rating instrument (rating scale
characteristics), the rating context (the type of organization, the purpose of raﬁng,’ etjc.),
the rating process characteristics (administrative cdnstraints, individual ratér strategies,
etc.), and the results of the féting (raw and transformed pe'rf‘ormanc‘e information, actions
based on that information, etc.) (Landy and Farr, 1980). To assess the rating effectiveness
of the State Quality Award, this research will evaluate the interféter reliability, halo,
leniency or severity, and‘range restriction of the award ratingé. The data uséd in this
research are the most re_cent data available — 1999 SQA scoring process ‘.data;‘ The SQA

scoring process involves a Rater by Ratee by Dimension design for each sector, in which

a subset of Raters (examiners) assess a subset of Ratees (applicants) on all the seven SQA

criteria (Dimensions).
This research will focus on the following qu_glstiorllls.’ For the sake of;brevity, research
questions will be numbered as Q# . |
1.4.1 Research Questions for Interr;a,ter Reliability .
The following research questions address the interrater reliaBility:
Qla: How much interrater reliability is pres;ent in the faﬁngg.‘,’ »
Q1b: What differences in interrater reliability exist among d'iillen‘sions within a.
given sector?
Qlc: What differences_‘ ili interrater réliéﬂiiity exist in-a given sector betWeeil' 1998

scores and 1999 scores?
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1.4.2 Research Questions fqr Halo Error

“The following research que;tioﬁs relate to the halo efror':
Q2a: How much h;lo erl;pl.' is present in the ratings?
Q2b: What differences in halo éi;r(;r exist among'examiners within a given-secto'r?
Q2c: Whﬁt di.fferenvces in halo érqur_exist in a given seétor befween 1998 scores.and
1999 scores?
1.4.3 Research Questions for Leniency or Severity' o

The following research questions reléte to the leniency or severity: |
Q3a: How much leniency or ;everity is present in the ratings?
Q3b: What differences in leniency or éeverity exist among dimensions within a giveﬁ
secfor?
Q3c: What differences in leniency or severity exist in a given sector between 1998
scores and 1999 scores?
1.4.4 Research Questions for Range Restriction

The following questions address the range restriction:
Q4a: How much range restriction is present in the ratings?
Q4b: What differences in range restriction exist among dimensions within a given
sector? -
Q4c: What differences in range restriction exist in a given sector between 1998
scores and 1999 scoreé?l‘ |
1.5 Applications and Delimitation of the Research

This research is concerned with rating effectiveness of organizétiohal assessments or

self-assessments based on quality awards. The problem is that rating based on the award
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criteria is not an exact science and does require a heavy element of judgement. Caution

should be taken to ensure the rating’s efféctiveness. If we know the current rating’s
effectiveness or ineffectiveness,‘ we can make improvements in the future rating process.

Every year, both the raters and ratees differ. The 1999 SQA award criteria were
modified to a “condensed Baldrige” format. It is infeasible to control the applicants and
examiners. Without these controls, this research is inherently limited in giving general ‘
conclusions about the effects of rater’s and ratee’s charécteﬁstics and the cﬁteria change
on rating effectiveness. The cofnparison between yeérs is also limited due the same

reasons. However, this research provides empirical data where little currently exists.
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. 'CHAPTERI .

LITERATURE REVIEW

This“vchaptér‘ discusses pubhshed research 'on'rating effectiveﬂess in.general and

| "quaiify awards in pafti’cular. Section 2.1 introduces rating effectiveness. 'Séctioﬁ 22

' .discusses' r_r.lethodoAlorgicalfissues.‘Concéptual and opé:ration_ai defmitions éf interrater

réliébflity, halo ‘GI.'rQr; ien‘ien,c&f- or severit);; and central ‘_c'endtlen;:y and reétricti'oﬁ of range

.' aré given in Sectioﬁ :2.3,- Séc;tidn 24, Section 2.5 and Sec;tion 2.6 re;pectively. Section 2.7
di.scussés rﬁting'effectivenesé of quality awar(is.i o | |
2.1 introdﬁction | of Ra'tihg Effeciivéhégé

g Ratihg is the mbst ubiquitous fng:thoéi of performance appraisal (Landy and Farr,

' 1930), and it is used by many brganiiatioﬁs 'f-o'r asscésmenfs 01' self-assessmenté.

\ Orga}niiqfional a'sse‘ssr,nent’s ianlviﬁg,}atingi scales are poéﬁiar and many quality awards
use rating scales §0‘scofe or’gariiz‘at.id»rfs"“applicafiqrjs for the aWaf&s. Applicants of the
SdA aré 'evéluate(‘i and scored by a team of exﬁﬁinéfs baséd on the rating scale of each
criterion and a total score is given. The final score is obtained by c-zll;:ulating the averagé
total score of the examiner. team. The award board uses the-éverage total score, as well as
the average score of éach criterion, to assist them in de(-;idingY which organizations will be
selected for sitg visits.

Ratiﬂg is also important in organizations” self—yassessmvents. “Self-assessment sets out
to discover the causes of the weakness revealed‘rby result_s, by analyzing processes and

systemic factors. Its main purpose is to identify inadequate capabilities and the necessary

\improvi‘ng action. Weights (rating, scoring) could be eliminated altogether in
~ " 20




: improvement-oriented self—assessment, although in some ways they can be useful, if
approached with caution. Where possible, however, the company should try to make an
overall quantitatiye assessment of each cate gory — give it a score, in other w’ords.‘ This is-
useful for an overall appraisal of each category, and essential if the categories are to be
combined taking their relatrve importance into account. Itis also‘useﬁll asa general
indication when the company is consideﬁng benchmarkmg withyother organizations.”
(Conti, 1997, p. 54). | | |
‘;Organizationai selféasSessment does‘;not meanthat the 'organization perforrns the -

assessment entlrely w1th -1ts own resourrcesu Indeed orgamzatrons are rarely able to’
1dent1fy their weakness on thelr own. The orgamzatlon w111 employ all the extemal and o
internal resources it cons1ders necessary, but w111 not outsource respons1b111ty fora . |
process that is sO closely hnked to 1ts key strateglc decrslons Th1rd—party assessments
such as quahty award assessments are more rehable than pure self—assessments ‘-

(perforrned by the company 1tself not by the th1rd party) because the orgamzatlon is | L
' scrutlmzed by an 1ndependent observer » (Cont1 1997 p 1) |

2 “L1tt1e is known about the measurement propertles of the orgamzatronal self-
. assessment process, part1cu1ar1y the consrstency of third party ‘e\(aluator scorrng that - N
“provides the veiiidation for self-assessments. A critical step toward’improving the seif- ‘,
assessment process rs understandmg its propertres and des1gmng strategres for
1mprovement based on thrs understandlng v (Coleman and Koellmg, 1998 p- 31)
There is 11tt1e m the hterature on ratlng effectrveness of the.orgamzatlonal

' assessments or self-;as'sessment:s, but the measurement ot’ perforrnance has occupied the ‘- ‘

attention of psychol'ogists for many years. There is much literature on the rating
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effectiveness of individual performance appraisals. Although these studies apply to
personnel assessment, the methods and results can be generalized to organizational
assessment as well. The most ubiquitous method of performance appraisal is rating.
Unfortunately, rating has been shown to be prone to various types of systematic and
random error. “The literature in the area of performance rating is fragmented. Some do
research on different rating formats, whereas others examine characteristics of raters and
ratees. This insularity has t‘ended to obscure the fact that performance rating is best
thought of as a system comprising many different classes of yariables. The system might
include the following classes of variables: (a) the roles (rater aﬂd ratee), (b) the vehicle
(the rating instrument), (c) the rating context (the type of organization, the purpose for’
rating, etc.), (d) the rating process (administrative constraints, individual rater strategies,
etc.), an(i (e) the results of the rating (raw and transformed performance information,
actions based on that information, etc.).” (Landy and Farr 1980, p. 73). All of £hese
variables might have effects on the rating effectiveness. B

Many studies of performance appraisal focused on issues; reléted to rating error —
inadequacies of one sort or another in the ratings (Saal, Downey, and Lahey, 1980).
However, there is less than unanimous agreement regarding conceptual and opeléational
definitions (statistical indices) for‘the measures of rating effectiveness. This research will
focus on the four most common measures — interrater reliability, halo error, leniency or
severity, and central tendency and restriction of range. The following sections givé a

discussion of these four measures, but first a discussion of methodological issues is

needed,




2.2 Methodological Issues

In the literature, there aré ;1 variéty of &iffgrent fypes'éf research de'signs, or data
collection procedures, us‘ed by different reseéféhérs (Saal, et al., 1980). The ideal data
collection sfrategy isa gomplete Raifer X Ratee X D1mens1on mdtrix, in which all of the
raters evaluate all of the ratees on all of the ‘bellla‘vior ‘c%irwnénsi'(;l‘nzs.e Unfor_tﬁ#iatel&, this
strategy for collecting“rating"data is seldom feasiﬁle,’eéij’)%cialxl};f butsid¢ of a ﬁgbrously
controlled laboratory situation.. ’i‘he most co@bply fe‘porffed d¢Sign is a iaartial Rater X
Ratee X Dimension. matrix, in which some of the raters évélluat'e lsom‘e of the ratees on‘éli |
of the dimensions (Borman and Dunnette, 1975; Casio and Valér;zi, 1'977)".

Table 2.1 consisté ofa R‘éter X Ratee matrix of hypothet'.igal ratings on behavior
dimensioﬁ d. The followiﬁ'g operaﬁonal déﬁnitiéns of the fourﬁmeasures‘ of 'r,atihg
reffectivenes’s are based on tvh'ilsvtable. | |

Tabie_ 2.1. Rater X Ratee Matrix for Dirf_;ensjoh d B

Rater § - » :
Ratee — —r — Mean | Variance
11 2 3 BERE I |

1 Xia . X X S C X Ml.d‘ | $xig

2 CXna | Xaag | Xam | ol ' ijdi:‘ 15 M2.d‘: : ‘Sz)“(:z..d.
3. Xug - Xsaa. | Kua | - e X3_1d M3d szx3d :
L 'i ‘ Xilzi g Xizg' : Xi3d"' | “’ Xijd Mld ' :SZIXi.cliv"“' ,‘ af’

) Mearvll ; M.'mr. . M.zd '~ Mig | MJd - | Md ] 32 Mjd
VariaI;ce S?X.14 | S% X4 82 Xag | - e ) Szx,d A’S'ZM{@A -"Szrﬂx.v.flﬁl;._‘l_‘

Note: Subscript dot indicates summing over that factor.

Coa3




2.3 Interrater Reliability

Interrater reliability is the extent to which_ two or mq—r;: raters independ‘ently provide
similar ratings on given aspects of the same individual’s Béhayiors (Saai, et ahl.,A 1980).
Based on 1itérature review, Saal et al. (1980) found the following five differc»elnt‘ |
operational deﬁnitiéns of interrater reliability: | |
(1) Measured by the variance (or standard dev1at10n) of the ratings ass1gned toa

partlcular ratee by several raters for a- glven dimension (Bernardln 1977)

S‘xi,d o (2.1)
Smaller standard deviations for each of the individual béhavior dirﬁensions reflect
greater interrater reliabil_ity. Fo@ﬁla (2.1) will be used to measure‘the interrater
. reliability for the 1999 SQA scoring process.

(2) Measured by the correlations between pairs of rater‘s.Wh‘o evﬁluate the same rate€ on

identical dimensions (Bernardin, Alvares, and Cranny, 1976):-
Ixij., Xi". ' (2.2)

for all possible combinations of raters, yielding a j X j correlation matrix (Average
correlations, based on Fisher’s r to z transformation, over all ‘possible rater
combinations are often reported). Larger correlations suggest greater interrater
reliability.

?3) Measured ‘t;y the intraclass correlation coéfficients (ICC) thgt are the most frequently
'used‘reliability coefficients. Six métﬁ(;ds for estimating coefﬁcieﬁts of interrater
reliaklty)ility}were critiqu;edlby Berk (1979). Five of the reliat;ility statistics prbduced

precise estimates, yet possessed similar limitations. Only the intraclass correlation-
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: generalizability theory approach seemed to offgr the precision, 'comhrchensiveness,
.arid flexibility required to deal with the E:oihi)lexity of reliability assessment. Shrout
and Fleiss (1979) gave the guldehnes for choosmg among the different forms of the
1ntraclass correlatlon coefficients. In a typlcal mterrater reliability study, each of a
random sample of n ratees is rated independentiy by k raters. Three different cases of
. this kind of studyvcan’ be defined (Shrout and Fleiss, 1979):
Case 1: iEach ratee is rated by a different set of k raters, who are randomly sel_ected
from a larger population of raters.
VThe reliability ofa set of raters’ individual ratings:

BMS-WMS .
BMS+(k—1)WMS 2.3)

ICC(1.1) =

‘BMS — between mean square in a Rater X Ratee AN OVA

WMS — within mean square in a Rater X Ratee ANOVA

For the i99§ SQA rating piqé,esh in this i(;éearch, each applicant organization was
rated by hliiifferen't set of ijater; fioin a lairger rater population. Although the number
of raters rating each apphcant orgamzation is not equal formula (2. 3) is still the
prot)er one to be used in this study to measure the interrater reliability (a small part of
the data points can be.randomly klcked off to make equal the number of raters rating
each applicant organization). | |
‘The ieliahility of a set of fatets’ mean ratingS'
— BMS WMS

ICC(l k) ~ BMS. o e
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¢ Case2: A random sample of k raters is selected from a larger populatlon and each.
rater rates each ratee that is, each rater rates n ratees alto gether

The reliability of a set of raters 1nd1v1dua1 ratlngS'

o BMSBMS . .
1CC2L) = BMSHk-] )EMS+k(JMSEMS)/n (2 5).

EMS —-error mean square in a Rater X Ratee AN OVA
JMS - rater’s mean s(juare in a Rater X. Ratee ANOVA
The reliability of a set of raters’ mean ratings: | ‘

BMS-EMS _ e
BMS+OMS-EMSYn .. . (26)

L ICC(2k) =
o Case3: Each ratee is rated by,each of the same k raters, who are the only raters of -
_interest.
The reliability of a set of raters’ individual ratir_rgs:

\ — _ BMS-EMS _ ,
CCED = BMs+@BMS - = @7

The reliability of a set of raters’ mean ratings:

— . BMS-EMS .

Futrell (1995) gave some examples showing how to calculate these coefficients. If the
software (such as SPSS) is not available, the procedures in Futrell’s paper can be

followed to get these coefﬁcients. The larger the ICC value, the higher the interrater

reliability.




~ (4) Measured by a statistically signiﬁcant r'a't‘ee main effect, especially one that explains a
' sizable proportion of the rating variance, in a Rater X Ratee X Dimension ANOVA'
(Friedman and Comelius, 1976):

p_BMs S
=EMS L)

This appréach is; identical to one of the operational .deﬁr;itioné oﬂt" ranée"restriction.
Thé pfese;ice ;)f a significant ratee main effect can be interpreted as botﬁl high | ,
| 'iilterrater rgliability and tﬁe absencgiof rangé restriction, wiiefetaslthe a;t)sénce ofa
_ signiﬁcailnt ratee main effect can indi;.zl.té both range féstﬁ;:tion aﬁd léw in‘fer'rater“
reliability.
(5)‘Measm¢d by the absence of a signiﬁcant of Rater X Raitée jpteraction in a Rater X
Ratee X Dimension ANOVA (Hgneﬁan etal, 1975): |

EMS -
Absence of WMS (2.10)

" This approach is identical to one 6f the operatioh;etl definitions of halo. The presence
of a statistically significant Rater X Ratee intéraction can be intgrpreted as both low
interrater reliability and halo (Dickson and Tice, 1977; Heneman et al., 1975). -
24 ﬁalo Error

-Halo error is assigning ratings to individuals by attending to a global impression of
cach ratee rather than by carefully distinguishing among levels of performance that
individual ratees exhibit on different performance dimensions (Borman, 1975). There are

four differ_ent operational definitions of the halo error (Saal, et al., 1980):
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(1) Measured by the intercorrelatio_ns between pairs, of .different dimension ratings, using
an individual rater’s scores (over ratees) for each dimension as data points (Pulakos,

Schmitt and Ostroff, 1986):
CTiaxie 0T @an) o
Yieldsad X d correlation matr‘ix,‘;whe_r'e d’ is another
" - dimension from MOngrthe_d,dimensions‘;’These-correlationsv L
. are transformed 10'z scores using Fisher’s r-to-z transformat_ioni -
and are then averaged to provide anc.ave_rag'e absolute leyel_f of

. the interdimension‘ corr‘elatio'n'?for‘ each rater... 1\t

and thus more halo Formula (2 11) Was used in th1s research to measure the halo |

error:in the SQA ratlng process When the determmant of the correlatlon matnx was

close to zero thrs was mterpreted as ev1dence of halo error (Slenknecht 1999)

pr1n01pa1 components that' emerge the greater halo

(3) Measured by the vanance (or standard dev1atron) assomated with a partlcular rater s
ratings of a partlcular ratee across all the performance dlmensrons (Bemardm and
Walter, 1977) - . ‘ |
Less disp'ersion‘among ‘the"dim:ension iratings,:evidenced bysmaller st‘andard. '

deviation or variance estimates, indicates a greater halo error. The use of an average *

ngher correlatlons suggest less d1scr1m1natron among dlfferent aspects of behav1or 'ﬂ'

(2) Measured by the results of a factor or pnn01pal-component analys1s of the d1mens1on .

1ntercorrelat10n matrix (Kraut 1975 Blanz and Ghlselh 1972) The fewer factors or o



standard deviation across rating dimensions within ratees as a measure of halo is

criticized by Pulakos, Schmitt and Ostroff (1986) for those cases in which the average
of the ratings computed within raters on each diniension is not equal. They stated that
standardiéing the data for each rater separately within each dimension prior.to
computing standard deviations across the dimensioﬁs corrects this pfoblem. They
recommended that e'ach raitgr’s average observed intercorrelation among the
dimensions be used as a halo measure (see formula (2.11)).

(4) Measured by the Rater X Ratee interaction based on a Rater X Ratee X Dimension
ANOVA (Dickson and Tiée, 1977): |

_ _EMS
= WMS ‘ (2.13)

- F
A statistically significant Rater X Ratee interaction, especially Qﬁe tﬁat explains a
sizable proportion of the rating variance, has been interpreted as a sign of halo. This

- approach is identical to one of the opérational definitions interrater reliability. A
stétistically signiﬁcant Rater X Ratee interaction'can be interpretedv as low inteﬁater
reliability as well.

‘Alth;)ugh the halo error is one of i:he 61desf aqd most widely known of rating errors,

_ surprisingly little is known about its nature. qut studies of halo error are in peféonnel
assessment, but the ﬁndings can be used in organizational assessment as well. Nisbett and
Wilson’s ‘( 1977)le};perir_nenta1 research éhov‘vs that globai evaluations of a person can
induce alter§d e’yélnlﬁ‘a‘tionS of the person’s attributes, é{/en when there is sufficient
infonﬁafi:on to ;llaw for’ indgpenden@ éésessments of them. Furthermore, the subjects

(raters) were unaware of this influence of global evaluations on ratings of attributes. In
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fact, the subjects (raters) actually'believed that the dire_ction of inﬂuence was opposite to . -
the true direction. |
Kozlowsk1 Kirsch and Chao s (1986) research shows that the degree of halo was
significantly greater when raters lacked relevant _]Ob and ratee knowledge Murphy and
Bazler s (1986) research shows that memory—based behav1or ‘ratings and performance
evaluatlons showed more vhalo’ than‘ d1d.rat1ngs that w‘ere:collected rmrnedlat_ely after
© .viewing the ratee’s perforrnance o | o
lHalo\ is thought to result in 1ntercorre1atlons among rated dlmensrons that are h1gher
- than the true levels of 1ntercorrelat10n (Pulakos Schm1tt and Ostroff 1986) It is w1de1y :
. beheved that halo in ratlngs reﬂects both true and 1llusory 1ntercorrelat10n and that it
‘ would be poss1b1e to 1mprove the qualrty of rat1ng data 1f the illusory port1on of halo
o ‘could be controlled or removed (Bartlett 1983) Murphy and Reynolds’s (1988)
experlmental research showed that true halo (true mtercorrelatlon) has some 1mpact on
. observed halo (observed 1ntercorrelat10n) but that th1s 1mpact is relatlvely small In
. partlcular extreme d1fferences in true halo were necessary to produce reliable d1fferences H
_ ’_.«:m observed halo- In addrt1on the1r results suggested that halo error occurs only when the
true mtercorrelatrons are ‘small‘ Walter C. Borman’s (1975) study showed that rater
- trarn'rng‘can srgm_lica“ntly'reduce halo, but 1t’also lowered rellabrlrty (it reduced or
obscured true intercorrelatlons) .' | | | |
2 5 Lenlency or Severlty :
Lenlency or Severrty 1s a tendency to. ass1gn a hlgher or lower rating to an 1nd1v1dua1
_than is warranted by that ratee s behavror (Saal and Landy, 1977) There are three

»d1fferent operatlonal deﬁmtrons of lemency or seventy (Saal et al., 1980)
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(1) Measured by the comparisons of average dimension ratings with the midpoint(s) of

the rating scale(s) used (Bernardin, Alvares, and Cranny, 1976):
M. 4 ' (2.14)

This is the most p»o‘pular operational definition and was used in this study to measure
the leniency or severity in the SQA rating process. Mean dimension ratings that
exceed the rnidpoint are thought to reflect leniency, whereas mean ratings below the'
midpoint are thought to reflect severity. Care should t?e taken to the meaning of the
rating scale midpoint of the quality awards. For Approacn/Deployrnent Items, tne
50% mark represents an approach that should meet the basic obj ectii/es addressed in
the item:’ écores- higher than 50% snonld reﬂect‘reﬁnement continued pro gress in
xdenloyment and cycles of 1mprovernent For Résults Items, the 50% mark represents -
clear 1ndlcat10n of 1mprovement trends and/or current good levels of performance n -
areas of the business covered in the Item (National Institute of Standards and
Teclanology, 1997). Sonae examiners take the 50% point to mean excellence and
nlaturity; .’covering all activities under the scope of an Item. This approach tends to
compress the measurement scale, virtually eliminating scores of 60% or higher. This,
in turn, tends to differentiate poorly among. 'applicants »despite real differences |
Though the 50% point reflects systems and results of orgamzatlons with functlonmg
quality systems, it should not be taken to mean full deployment, matunty, and
reﬁnement (Tennessee Quality Award, 1998) |

2 Measured by the rater main effect based ona Rater X Ratee X D1mens1on AN OVA

(Friedman and Cornelius, 197 6): ‘
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For each dimension: ¥ = Eyms ) ‘ ‘ - (2.15)

A statisticaily sigrliﬁcant rater,imain effect; especially one' thatv:expvlains a sizable
proportion of the rating variance, is ilnterpretedl as leniency ‘orj s'everity. -
(3) Measured by the degree of skewness that characterizes_ ‘freq.uen'cy distributions of
" dimension ratings (Landy; Farr, Saal; and Freytag, 1976): |
(a) skewness oif all Xjjq scores (includes. every rater-ratee combination)
(b) skewnessof the X; 4 scores (focuses on ratees ratlngs across raters)
() skewness of the X jd scores (focuses on raters ratlngs across ratees)
(2.16)
) ; ',Sigrliﬁcant negative skewness is thought to reflect lenienoy, whereas significant
positive skewness is int‘e‘rpreted as'severity. | |
2.6 Central Tendency and Restrlctlon of Range |
Central tendency is used to descnbe 51tuatrons in whlch ratlngs are clustered about the
mldpomt of the ratmg scale, reﬂectmg a rater s reluctanCe to use‘lel_t.her of the extreme
ends of the continuum. Restriction of range is used in -situations in which ratings are
"clustered about : any pomt on the ratlng continuum, beit a favorable (lement) pomt an
- unfavorable (severe) p01nt or the mldpomt (central tendency) on the ratmg'scale (Saal et
al., 1980). | :
There are four onerational deﬁmtlons of central tendency and restrlction of range

(Saal, et al , 1980):

(1) Measured by the varlance (or standard dev1at10n) of the ratmgs as51gned to a11 ratees -

~ona partlcular performance d1mens1on (Borman and Dunnette 1975)
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(a) S? X..q, which ihcludes all Xiiq scdres, =
(b) S?'Mi.d, which rocrlses dn ratees’ average ratings “acr‘o}s‘sf ra'iers
| - 2. 17)

" This is the most common deﬁmtlon and formula (a) will ‘be used in th1s research to
measure the central tendency' and restnctlon of ’range durlhg the SQA ratlng prccess A !
Smaller standard dev1at10r1s reﬂect greater range restnctlon Whether such range |

~ restriction represents lemency, seyenty, or centra1 .tendency’can- only be determlned‘
by examining the_mean‘rating‘;' | | R S |

(2) Measured by the proximity ,of‘ 'the mean dlmensmnratlngs tof‘rhe midpoint ojfjhe scale |
(DeCotiis; 1977): o
| Ma .(2.;18)’
(3) Measured by the' degree of kdrtosis, or i)eake'dhess, that’characterizes frequen_cy |
dishibutions of dimension ratings (Landy, et al., 19'7.6),;:"‘ ' |
vVariance of ratings assigned to all rat,e,eslorl singlje.per'f"ormancedimen'sion.
Kurtosis (of dimension ratings): | - |
(a) kurtosis of all Xj;q scores (includes’ every. rater-ratee combination)
(b) kurtosis of'the X; 4 scores (focus_es -cnl:ratees,’ ratings across ra‘rers) -
(c) kurtosis of the X ;a scores (focdses on rater’s ratings(across ratees).
| (2.19)
4 Measured by the absence of a sigrrifrch‘ant- ratee main effect hased on a Rater X Ratee
X D1mens1on ANOVA (Heneman Schwab, Huett and Ford 1975)

Absence of (for each d1mens1on)

BMS | ‘
EMS = - (2.20) -
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“This approach is idén'ti;:-al to one of the operationai de"ﬁ;iit‘ions of intefrater reliability. .
Thg pré‘sénce ‘o'f é sigﬁiﬁgéﬁt ratée‘r_ﬁairi effect can be-'ihterI‘)‘reted as both high
ipterréfér r.eliabiliiy and the a‘lbvs‘ér‘u‘:é' of range restriction,l'where as the’ abseﬂce ofa
‘I-S'i'gni'yﬁcant raftée ﬁl:aiﬂ gffect can indicate both range restriction and lé)w‘interrater |

" reliability. .

- ‘2.7 Rgiging Effecfivepeés of Quélity AWards

B Rétiég ;'effé(::"ti\'lcness of quahty awards and related self-assessments have attfacted

rg:seéfghers’_ éttentions. Cc;le.rnan; (1996) eiamined the‘imp'act of third-party evaluator

training, and charactéfistics .on the séoring.(“)f writt;n orgflnizétiéﬁal self—assessments. The

study showed how a éoinfnon form o’f évaIuator tfaiﬁing, f;anic-of—r@ference (F OR) ,

- tra_iﬁing, sp_eciﬁéally aft;ec;ced the ‘ansiStency and 'acthacy of -th’e evaluators" scores. The
fréining irﬁproyga elévation z;.ccura:lcy aﬁd reduc‘l‘e'd a leniency effect, but did littlé to -
improve ’;h; a_gfeemént among evaiuatofs or improve dimeﬁsional aécuracy. Tﬁe study
llustrated h;)w vinhervén;c diff,ergnces in the ‘content of the dimensions affected ‘;he
dispersion of the scores. | |

“ Sienknecht (1999) measﬁreci the rating effectiveness of the 1998 SQA scoring. He

found the interrater reliability was low to moderate and differed by dimension. Halo error

-was,preseht for all examiners. Leniency or severity was present for one third éf the cases
and differed by dimension. Range restriction was present for two thircis of the cases and
différed by dimension. No pattern existed for which dimension always eﬁ(hibited leniency -
or Sevérity or range festricitionb ' |

;Rater- training has généfally Hbeen: shown to be effective in reducing rating —errors,
especiéliy if the t?aiﬂing ‘is ekténsive and allows for rater practice. Van der Wiele,
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Wllhams Kolb and Dale (1995) d1d an analys1s of the sconng of the 1993 European -

‘ Quahty Award (EQA) case study by 175 part101pants who have undertaken assessor

(rater)vtrarmng. They found that_ thQse raters who have undertaken‘the EQA tra1n1ng _more A

than once scored the criteria rnore stringently than 'those_Who were undertaking training
for the ﬁrst time (leniency); and also‘ they produced less yariation in the scoring (higher
interrater reliahility). 'They also found that the background (rnanufacturing or service) of .
the rater had no signiﬁcantfinﬂuence on the scori'ng.' There‘a're numerous studies about
training’s effect dn rating effectiveness, such ‘as_ Coleman an.deoelling (1995), Bernardin
and Pence (1980), Pulakos (1984), Zedech and Cascio (198~2)',<]‘30rman (1979), Latham
and Wexley (1975), Ivanceyich (1979), Warmke and Billings (1979), Bemardin (1978),
Bernardin and Walter (1977), Das, Smrth and Yeager (1991). Although most of these
* studies are in personnel assessment, the ﬁndlngs can be applied to orgamzatlonal
assessment as well. | |

Rater experience appears to positively affect rating effectiveness, but the mechanism
or meehanisrns respounsible (e.g., more training or experience with the rating instrument,
better observation skills, better kriowledge of the job‘ requirements, etc.) was not known
(Landy and Farr, 1980). Keinath and‘ GerSki (1999) did an empirical study of the
Minnesota Quality Award eValuatio‘n‘p‘roeess and found that experience as Aan‘quality ‘
award examiner appears to make only a small difference in individual scoring of |
applications and the consensus process is effective in minirriizing any undue influence of
examiner experience. |

Hahn and Dipboye’s (1988) experimental research on the effects of training and
information on interrater reliability showed that the anlount’of information affected
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interrater reliability, and raters with more ratees’ information presented higher interrater
reliability than those with less information. The raters who received both training and full
information showed the highest interrater reliability.

Rothstein (1990) examined the influence of the length of exposure to the ratee on the
interrater reliability. It was found that there was a strong, nonlinear relationship between
months of exposure and interrater reliability. The longer the length of exposure, the more
the information about the ratee. It seems Rothstein’s findings are consistent with those of
Hahn and Dipboye’s.

Murphy, Balzei,‘Lockhart, and Eisenman (1985) did experimental research on the
effects of previous performance on evaluations of present performance and found
significant contrast effect (in which ev'ahiations of present perfoﬁiiance were biased in a
diredtioil opposite to that of previous evailuations) and the contrast effect was not stronger
when ratings were obtained from meniory than .Wh;eri ratingé were obtained immediately.
From these findings, it seems an examiner’s memory of an applicant organization’s past
performance has little effect on the examiner’s cunenf scoring of the same applicant

organization if the same examiner is scoring the second application of the organization.




CHAPTER III

RESEARCH METHODOLOGY

This chapter describi‘e»s the methoddlogy used to answer the research questions
discussed in Chapter 1. The necessary materials and equipment are discussed in Section
3.1. Sgction 3.2 discusses the data collection methc;do‘logy. Section 3.3 describes the data
analysis method.

3.1 Materials and Equipment

This research is an empirical analysis of rating effectiveness fof a State Quality
Award. The materials and equipment necessary for tﬁis analysis includes statistical -
software (SPSS and Minitab) and a personﬁel }computer. Other métcrials include
documentation of the SQA rating process, the 1999 SQA scores and related literature.
3.2 Data Collection . | |

In the State Quality Award épplication process, each applicant organization is
evaluated against the sevén award pﬁteﬁé (Table 1.3). During the scoring, each sector
uses a different set of examiners (rate?s) _'to rate ciifferent abplicant organizations (ratees)
in that secfor on the same criteria (dimensions). This-process yields a Rater X Ratee X
Dimension design (Table 2.1), hoWeve;', this design was only partially filled using the
1999 scoring data. .. B o

The data were provided by the SQA Board in a summary spreadsheet in the following

format: _
Item Scores Category total Category total
Examiner , Sector ©° Company 1.1 75 1 ... 7 ' Total 1 7 Total
1 -1 1 .
9 1 1 (datainpoints) - . (datainpoints) (data in percentage)
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To facilitate the analysis, all scores (ratings) were converted from their original form
as percentages to the decimal equivalent score between 0.000 and 1.000 (inclusive).The
number of examiners (raters) and applicant organizations (ratees) within each sector is
shown in Table 3.1. Not all examiners in each sector evaluated all the applicant
organizations in that sector.

3.3 Data Analysis Method

The research questions stated in Chapter 1 will be answered by studying the results of
the calculations using the formulas selected from literaturQ (see Chapter 2). These results
will be presented in tables and graphs. When comparisons are made, hypothesis testing
will be performed if feasible. Table 3.2 presents the methods to answer the research
questions.

The following sections present a detailed description of the staiistical tests used to
assess the four measures of rating effectiveness: interrater reliability, halo error, leniency
or severity, and centtal tendency and restriction of range. These four measures, to éether,

permit a full analysis of rating effectiveness.

Table‘ 3.1. Number-of Raters and Ratees in .'Each Sector

Sector Number of Raters | - Number of Ratees
(Examiners) (Applicant Organizations)
Private Manufacturing . .14 5 -
Private Service ' , 6 ' 2
Public State and Federal Agencies 10 . : 2
Public Local Agencies 9 . | 3
Total ' .. 39 , 12




Table 3.2. How the Research Questions Will Be Answered

Research Questions

Data Analyses

| Unit of Analysis

Interrater Reliability

Qla: How much interrater reliability is

Formula (2.1) and

By sector and

present in the ratings? (2.3) dimension
Q1b: What differences in interrater reliability | Comparing results

exist between dimensions within a given from Qla dimension

sector? by dimension

Qlc: What differences in interrater reliability | Comparing 1999

exist in a given sector between 1998 scores results with 1998

and 1999 scores? results

Halo Error

Q2a: How much halo error is present in the | Formula (2.11) By examiner

ratings?

Q2b: What differences in halo error exist Comparing results

between examiners within a given sector? from Q2a between
examiners

Q2c: What differences in halo error exist ina | Comparing 1999

given sector between 1998 scores and 1999
scores?

results with 1998
results

Leniency or Severity

Q3a: How much leniency or severity is
present in the ratings?

Formula (2.14)

By sector and
dimension

Q3b: What differences in leniency or severity
exist between dimensions within a given
sector?

Comparing results
from Q3a dimension
by dimension

Q3c: What differences in leniency or severity
exist in a given sector between 1998 scores
and 1999 scores?

Comparing 1999
results with 1998
results

Central Tendency and Restriction of Range

Q4a: How much range restriction is present
in the ratings?

Formula (2.17)

By sector and
dimension

Q4b: What differences in range restriction Comparing results
exist between dimensions within a given from Q4a dimension
sector? by dimension

Q4c: What differences in range restriction Comparing 1999

exist in a given sector between 1998 scores
and 1999 scores?

results with 1998
results
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3.3.1 Interrater Reliability

Q1a will be addressed by using formula (2.1) and (2.3), and Q1b by a simple
comparison of the calculated values from Qla dimension by dimension. Q1e¢ will be
addressed by comparing results with those from Sienknecht’s (1999) research on 1998
SQA scores. Because there are four sectors and each sector has seven dimensions
(criteria), the outcome of the interrater reliability data will be 28 figures (based on
formula (2.3)). The data structure used in calculating the interrater reliability is shown in
Table 3.3.
3.3.2 Halo Error

Q2a will be addressed by the formula (2.11) and this yields a 7 X 7 correlation matrix
with 21 non-redundant pairwise comparisons of dimensions for each examiner. The
determinant of the correlation matrix serves as an aggregate measure of halo error for a

Table 3.3. Data Structure for Interrater Reliability for Dimension d

Rater
Ratee Mean | Variance
1 2 3 ]
I X114 Xiza | Xisd | Xijd Mig S? x4
2 Xo1d X224 X234 . X2jd Mz 4 8% %24
3 X314 X324 X3q - e X3ia Msgq S X34
i Xiid Xiad Xisa e Xiid Miq S Xia
Mean Miua | Mo Mg Miq M.q % Mijd
Variance . S% x.14 S? X4 S% X34 ’ ‘SZ X.jd S% Mid S%x..q
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- given exéminer. A determinant closé to zero is evidence of halo error (Sienknecht, 1999).
Q2b will be addressed by simple cqmparisori of the exarn;iners’ results from Q2a, and
Q2c¢ by comparing results with those from Sienknecht’s (1999) research on 1999 SQA
scores.

The data structure used for calculating thé halo error for a given examiner is shown in
Tablé 3.4, where scorejjq is the i examiner’s score for applicant organization i on
dimension (criteria) d. If the number of ratees rated by an examiner was less than three,
the halo error could not be measured by this method.

333 Léhiency or Severity

Q3a will be addressed by the formula (2.14), and Q3b by simple comparison of
results from Q3a dimension by dim;:rision. Q3c will be addressed by comparing results
with those from Sienknecht’s (1999) research on 1999 SQA scores.

The data structure used for calculating the leniency or severity for a given dimension
is shown in Table 3.5.

Table 3.4. Data Structure for Halo Error for Rater j

Dimension
Ratee :
1 2 3 e 7
1 5COreij1 5COrey;2 SCOI¢C1j3 . SCOrej7
2 SCOrey;1 SCOreyj2 SCOT€yj3 . SCOrcy57
3 5COresj1 SCOICsj2 SCOICs;j3 ves 8COrcs;7
i SCOreij1 SCOrci; SCOreij3 vee SCoreij7
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Rater
Ratee Mean
1 2 3 ' j
I Xue Xiza | X Xijd M4
2 X514 Xog | Xad e Xojd Mz4
3 X314 X324 X334 e X334 Msgq
1 Xi1a Xiza Xiad e Xiid M; 4
Mean Mg Mg Mg e M;a M. 4

3.3.4 Range Restriction

Q4a will be addressed by the formula (2.17), and Q4b by simple comparison of
results from Q3a dimension by dimension. Q4c¢ will be addressed by comparing results
with those from Sienknecht’s (1999) research on 1999 SQA scores.

The data structure used for calculating the leniency or severity for a given dimension

is shown in Table 3.6.
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Table 3.6. Data Structure for Range Restriction for Dirhensi@n d.

Rater ' (
Ratee Mean | Variance
1 2 3 j )
1 X114 X124 X13d led Miq 8% x14
2 Xa14 X224 X234 X2 Mag | S¥%2q .
Xsja M3.d $*x34°
- Xija Mig S’ Xia .
‘M.jd~ M._q ' S% Mjd
Sxja | SPwmia | S$*Xeq




CHAPTER IV

RESULTS AND ANALYSIS

This chapter presents the results and analysis for each research question. The 1999
SQA raw scores are included in Appendix A. Computer calculation outputs are included
in Appendices B and C. Section 4.1 summarizes Siénknccht’s (1999) rating effectiveness
results for the 1998 SQA scoring process. Section 4.2 contains interrater reliability results
and analysis for the 1999 SQA scoring process. Section 4.3 contains halo error results
and analysis; for the 1999 SQA scoring process. Section 4.4 coﬁtains leniency or severity
results and analysis for :the 1999 SQA scoring process. Sectiqn 4.5 contains range
restrictién results and aﬁalYéis for the 1999 SQA scoring process.

4.1 Rating Effectiv.enests Resultsvf(:)r the 1998 SQA Scoring Process

The following summarizes Sienimecht"s (1999) fating ;f:ffectiveness (interrater
reliability, halo error, leniency or severity, aﬁd range restriction) results for the 1998 SQA
scoring process.
~ 4.1.1 Interrater R'e‘.liabilityb for the 1998 SQA Scoring Process

Intraclass conelétion cbefﬁqient formula ICC(2,1) was used to measure the interrater '
religbility for all the »fqyur se;ctors. |

Interrater Reliability for the 1998 SOA Private Manufacturing Sector”

. 'hlte;'r;ifer reliability results for the 1998 SQA Private Manufacturing Sector are listed
in Table 4.1. Based on Shrout and Fleiss (1979), the ‘lsigniﬁc‘:ance test of ICC(2,1) against
zero is an F test, usirig F= BMS/EMS. The main effect being tested is actually the

_ between ratee effect, not the rater main effect as Sienknecht stated in the note to Table -
| " | 44 |



Table 4.1. ICC(2 1) for the 1998 SQA Private Manufactunng Sector
: (Sienknecht, 1999) '

Dimension '-,, ~[1CC(2.1) | Significanice

[Miaturly of Bffort 10272 [0000”
2 Top Management Commrtment and Involvement - 0.166 | 0.000"

(Leadership)

3 Employee Involvement, Development and Management + 0.056 0,.053; .
of Participation . : < ‘

" | 4 Recognition and Rewards Systems o - | --0.006 | 0.552

5 Plan for Continuous Improvement: . - ~ | 0.043 [0.093
6 Performance Measurement Process (Use of Informatlon) 0.16 | 0.000”
7 Customer and Supplier Involvement Co 0.09 0. 010**
8 Results over Time -+~ S e o 0.187 0.000"

. Note: significance levels (" significant at- 0 05 level s1gmﬁcant at 0 10 level) are based on Rater (sic) main- .

-effect significance, not testing the ICC(2, 1) statistic against zero. Because this formulation of statistical
. significance is poten’ually misleading, the reader should not attach the traditional 1mportance and
( mterpretatlon to the statistical 31gmﬁcance ﬁgures for ICC(2 1.

o 4 1. S1enknecht made mlstakes in notmg the rater main effect then the between ratee
:effect but hlS calculatrons of the s1gn1f1cance ‘are cotrect. .
“ Slenknecht class1ﬁed the ICC results as follows low rehablhty (less than 0. 3)
A' , " -moderate rehablhty (O 3~0. 7), and hlgh rehablhty (. 7~1 0) (He drd not give reasons of
this class1ﬁcatron For the* purpose of comparing 1999 SQA rat1ng effectlveness results
w1th those of 1998 SQA scoring process this classrﬁcauon will be used to 1999 SQA
: 1nterratver4rehab1l1ty results.). So prrvate.manufactunng sector had low interrater
reliabillty"in | 1998
‘Ba'sed on the‘.data structure it seems ICC(1,1) should have 'been used for the Private |
' Manufactunng Sector The d1fference between ICC(1,1) and ICC(2,1) is as follows
(Shrout and Fleiss, 1979)
ICC( L1): Each ratee is rated by a drfferent vset of raters who are randomly selected from

-a larger pupulat1on of raters

ICC(2,1): A random sample .of raters is selected from 'alarger population of raters, and
45 | |




Table 4.2. Recalculation of the Interrater Reliaiaility
for the 1998 SQA Private Manufacturing Sector

Dimension ICC(1,1). . Significance
1 0.4904 0.000™
2 0.3146 R 0.0007"
3 0.2492° ' 0.0044"
4 -0.0331 0.6220
5 0.1373 0.0568"
6 0.324 | - 0.0005"
7 0.1846 0.0212™
8 0.3836 ‘ 0.00017"

Note: significance levels (" significant at 0.05 level, “significant at 0.10 level) are based on F = BMS/WMS,
which is used to testing the ICC(1,1) against zero.

this set of raters rates all ratees.

The data structure shows that each applicant organization in the 1998 SQA Private
Manufacturing Sector was rated by a different set of examiners. So ICC(1,1) should have
been used for the 1998 SQA Private Mariufacturing Sectqr, while ICC(2,1) should have
been used for all the other sectors. The recalculation of the interrater reliability using
ICC(1,1) for the 1998 SQA Private Manufacturing Sector is listed ig Table 4.2.

Based on the recalculatiori, ICC values for all dimensions except dimension 4 were
signiﬁcantly above zero, while dimerision 4 showed extremely low interrater reliability.
So the 1998 SQA Private Manufacturing Sector actually exhibited low to moderate
interrater reliability.

It seems Sienknecht made mistakes in calculating the ICC(2,1) for the Privatg
Manufacturing Séctor e;len théugh formula ICC(2,1) was used. Based on Shrout and
: _Fléiés ( 1979), 'ICC(I,l) v;/i1~1, on the average, give smaller values than ICC(2,1) for the

: safné datéi 'l"ﬁe’récalculation of the ICC(é,l) for thé PriVafe Manufactuﬁng Slector is

listed in Table 4.3, and these results are consistent with Shrout and Fleiss’ (1979)
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Table 4.3. Recalculation of the ICC(2,1)
for the 1998 SQA Private Manufacturing Sector

Dimension ICC(2,1) : Significance

1 0.4930 - 0.000
2 03172 . 0.0006"
3 0.2486 0.0052"
4 ©-0.0349 . ‘ 0.6293

5 0.1419 0.0494™"
6 0.3345 0.0002"
7 0.1936 0.0136
8 0.3853 0.0001"

Note: significance levels (* significant at 0.05 level, “significant at 0.10 level) are based on F = BMS/EMS,
which is used to testing the ICC(2,1) against zero.

statement. His ICC(2,1) calculations for the other three sectors are correct.

Interrater Reliability for the 1998 SQA Private Service Sector

The interrater rehab111ty results for the 1998 SQA Private Service Sector are listed in
Table 4.4. As can be seen from the Table 4.4, ICC values for all the dimensions except
dimension 3 were significantly above zero, while dimension 3 showed very low interrater
reliability. So the 1998 SQA Private Service Sector exhibited low to moderate interrater
reliability.

Table 4.4. ICC(2,1) for the 1998 SQA Private Service Sector (Sienknecht, 1999)

Dimension ICC(2,1) | Significance
1 Maturity of Effort ' 0.443 0.002" ‘
2 Top Management Commitment and Involvement 0.181 0.065"

(Leadership)

3 Employee Involvement, Development and Management | 0.159 0.108
of Participation

EX ]

4 Recognition and Rewards Systems 0.202 0.046

5 Plan for Continuous Improvement ] 0.18 0.043"
6 Performance Measurement Process (Use of Informatlon) 0.24 0.014"
7 Customer and Supplier Involvement _ 0.422 0.001"
8 Results over Time 0.581 | 0.000™

Note: significance levels ( significant at 0.05 level, "significant at 0.10 level) are based on F = BMS/EMS,
which is used to testing the ICC(2,1) against zero.
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Table 4.5. ICC(2,1) for the 1998 SQA Pub>1ic Lbcal Sector

Dimension - ICC(2,1) | Significance
1 Maturity of Effort : 0.427 0.006"
2 Top Management Commitment and Involvement - 0.141 0.124

(Leadership)

3 Employee Involvement, Development, and Management | 0.086 0.202
of Participation

4 Recognition and Rewards Systems 0.225 0.072"
5 Plan for Continuous Improvement 0.435 0.002"
6 Performance Measurement Process (Use of Information) | -0.167 0.989
7 Customer and Supplier Involvement -0.013 0.454
8 Results over Time 0.175 | 0.048"

Note: significance levels (" significant at 0.05 level, “significant at 0.10 level) are based on F = BMS/EMS,
which is used to testing the ICC(2,1) against zero.

Interrater Reliability for the 1998 SOA Public Local Sector

The interrater reliability results for the 1998 SQA Public Local Sector are listed in
Table 4.5. As can be seen from Table 4.5, only half of the dimensions (c{imension 1,4,5, '
and 8) had significantly above zero ICC values, while the other dimensions (dimension 2,
3, 6, and 7) showed very low interrater reliability. So the 1998 SQA Public Local Sector
exhibited low to moderate interrater reliability. |

Interrater Reliability for the 1998 SQA Public State and Federal Sector

The interrater reliability results for the 1998 SQA Public State and Federal Sector are
listed in Table 4.6. Ag can be seen from Table 4.6, only one dimension (dimension 1) had
significantly above zero ICC value, while all the other dimensions showed very low
interrater reliability. So the 1998 SQA Public State and Federal Sector exhibited low
interrater reliability.

For all four sectors, differences 1n interrater reliability existed amohg all dimensions

within a given sector. Some dimensions exhibited moderate interrater reliability, while |
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Table 4.6. ICC(2,1) for the 1998 SQA Public State and Federal Sector

Dimension ICC(2,1) | Significance
1 Maturity of Effort 0.192 0.069
2 Top Management Commitment and Involvement 0.130 0.168

(Leadership)

3 Employee Involvement, Development, and Management | 0.082 0.204
of Participation '

4 Recognition and Rewards Systems 0.12 0.172
5 Plan for Continuous Improvement 0.064 0.283
6 Performance Measurement Process (Use of Information) | 0.013 0.372
7 Customer and Supplier Involvement 0.155 0.142
8 Results over Time 0.012 0.362

Note: significance levels ( significant at 0.05 level, “significant at 0.10 level) are based on F = BMS/EMS,
which is used to testing the ICC(2,1) against zero.

others exhibited low interrater reliability. No patterns were apparent across sectors.
4.1.2 Halo Error for the 1998 SQA Scoring Process

Intercorrelatiéns among different dimension ratings were used as evidence of the
presence or absence of halo error. These intercorrelations generate a dimension X
dimension matrix for each rater. The determinant of this matrix serves as an aggregate
indicator of halo error. The determinant is small when the correlations are, on average,
high, and conversely large when the correlations are low. A determinant close to zero is
evidence of halo error (Sien@echt, 1999).

Halo Error for the 1998 SQA. Private Manufacturing Sector

‘The halo error results for the 1998 SQA Private Manufacturing Sector are listed in
Table 4.7. For the 1998 SQA Private Manufacturing Sector, examiners 7, 8, 13, 15, 16
rated only one applicant. Correlation coefficients could not be calculated for these raters,
so determinants for these raters did not exist. For examiner 14, scores on one dimension

were constant (the examiner gave the same scores to different ratees). Therefore, the
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Table 4.7. Halo Error for the 1998 SQA Private Manufacturing Sector (Sienknecht, 1999)

Examiner Determinant of Dimension | Evidence of Halo Error
Intercorrelation Matrix
1 5.187E-3 yes
2 0 yes
3 0 yes
4 0 yes
5 - 0 yes
6 0 . yes
7 Does not exist inconclusive
8 " Does not exist . inconclusive
9 . 0 yes
10 0 , yes
11 - 0 yes
12 0 yes
13 ' Does not exist inconclusive
14 Does not exist inconclusive
15 Does not exist inconclusive
16 Does not exist inconclusive

correlations for this dimension could not be calculated, and the determinant does not

exist.

Halo Error for the 1998 SQA Private Service Sector

The halo error results for the 1998 SQA Private Service Sector are listed in Table 4.8.

Halo Error for the 1998 SOA Public Local Sector

The halo error results for the 1998 SQA Public Local Sector are listed in Table 4.9.

Halo Error for the 1998 SOA Public State and Federal Sector

The halo error results for the 1998 SQA Public State and Federal Sector are listed in
Table 4.10.
From Tale 4.7, Table 4.8, Table 4.9 and Table 4.10, halo error was present for all

examiners in all four sectors, with the exception of six inconclusive cases for the private
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Table 4.8. Halo Error for the 1998 SQA Private Service Sector (Sienknecht, 1999)

Examiner Determinant of Dimension | Evidence of Halo
' Intercorrelation Matrix Error
1 0 yes
2 0 yes
3 0 yes
4 0 yes
5 0 yes
6 0 yes

Table 4.9. Halo Error for the 1998 SQA Public Local Sector (Sienknecht, 1999)

Examiner Determinantof ~ ..|* Evidence of Halo
Dimension .| . Error’
Intercorrelation Matrix - | .
1 © 0 0 yes
2 0 yes
3 0 yes
4 0 yes
5. 0 yes
6 0 yes

Table 4.10. Halo Error for the 1998 SQA

Public State and Federal Sector (Siénknecht, 1999)

Examiner Determinant of Evidence of Halo
Dimension Error
Intercorrelation Matrix A
! 0 ‘ . yes:
2 0 yes
3 0 yes
4 0 yes
5 0 yes
6 0 yes
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manufacturing sector. Given the majority of determinants were effectively zeros, there
were no differences in halo error between examiners.
4.1.3 Leniency or Severity for the 1998 SQA Scoring Process

Leniency or severity was addressed by computing a t'wo;wéy ANOVA for each of the
eight dimensions in each sector. The emergence of a statistically significant rater main ‘
- effect was interpreted as evidence of leniency or severity. Len_iqncy or severity was also
assessed by a statistically significant difference between a dim;:nsioﬁ mean rating and the
scale midpoint. Care should be taken in explaining the results from the lgtter method (see
the comments in séction 2.5). The leniency or severity results measured by these two
methocis are listed in Table"4.l1 1 and TaBle 4.12.

In Table 4.11, Sienknecht ca}culated R-squared Values.ﬂlt seemé strange why he
éalculated the R-squared v,ail'ues., The P values are moré appropriate here.

Table 4.11. Rater Main Effect R-squared Values for all 1998 Sectors (Sienknecht, 1999)

Dimension . . - : ‘ Rater Main Effect
: Private. Private | Public | Public State
Manufacturing | Service | Local | and Federal
: . Sector Sector | Sector | Sector
1 Maturity of Effort . 10762 | 0.538 |0.634 [0.703"
2 Top Management Commitment and 0.687" 0.430 |0535 |0.572
Involvement (Leadership) - ) :
3 Employee Involvement, Development, | 0.555 0.334 |0.524 . |0.646
and Management of Participation ' - ‘
4 Recognition and Rewards Systems | 0.494" 0.458 0.499 0.592
5 Plan for Continuous Improvement - 0.503 0.526 [ 0.727" | 0.473
6 Performance Measurement Process 0.644" 0.576 | 0.334 0.497
(Use of Information) ' S T
7 Customer and Supplier Involvement 0.551" .1 0.602 0.361 | 0.580
8 Results over Time [ 0.7207 0.786 | 0.667 | 0.644"

Note: asterisks denote level of significance ( significant at 0.05 level, 'sjgniﬁcant at 0.10 level)
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Table 4.12. Mean Ratings for all 1998 Sectors (Sienkne,cht, 1999)

Dimension - Mean Dimension Rating ]
Private- Private | Public | Public State
‘Manufacturing | Service | Local | and Federal
\ . Sector . | Sector | Sector | Sector
1 Maturity of Effort : 0.686 - 0.632" {0498 |0.650"
2 Top Management Commitment and 0.619" - 0.655" | 0.567" | 0.608"™

| Involvement (Leadership)

wF W L2

3 Employee Involvement, Development, | 0.624 . “_(,).638* 10522 | 0.628

and Management of Participation

& *

0.668" | 0.535 |0.531

4 Recognition and Rewards Systems .0.623

5 Plan for Continuous Improvement 0.678" .0.686 [ 0.519 |0.622"
6 Performance Measurement Process | 0.661 0.636" [0.545 |0.611"
(Use of Information) S s ‘

7 Customer and Supplier Involvement 0. 695" ‘ - 10.676" [0.517 [0.580 -
8 Results over Time 0.647 - 0.543 -1 0.490 | 0.533.

Note: asterisks denote level of significance ( 51gmﬁcant at 0. 05 level, 51gn1ﬁcant at 0.10 level) if mean
dimension rating is statlstlcally different from the scale midpoint (0. 5), based on'a two-talled t—test

In'Table 4.12, the scale m1dp01nt of 0 5 was assumed to be the mean of the appllcant :
populatlon This may ‘be. not true for the SQA The mean score of the SQA apphcant '
organizations may be better than 0. 5 even though no lemency ex1sts Just because these

‘ organlzatl_on_s were really g()):od.' N |
“ As rneasured by, r'ater nlain e'ffect ‘lenieney or severity was evident fort |
3 Dlmensmns 1, 2 4 6, and 8 in the pnvate manufactunng sector ': : o -

. D1mens1ons 5,6, and 8 in the pnvate service sector; -

e  Dimensions 5 and 8in the public l‘oeal sector;.

e Dimension 1 and 8."‘ir‘1' the publ'ic‘ state and federalsector .
As“measured by mean diniension ratlngs,lemencyor seventy exists for the followtné - '~

sectors and dimensrons: | .

e All dimensions in the private manufacturing sector;
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e Dimensions 1 thr01_1gh 7 in the private gewice sector;
e Diinenéion 2 in the public IQca1 S'eeter; : "
e Dimensions 1,2, 3 and 5 in’ the .public state and federe] secte,f. »

The inconsiétency between the rels‘,ults‘ frem tile rafe_r r;léiﬁ effect meaeure and those
from mean _dimeﬁeion ratings measure is likely due to the'different'rhethods used to
Iﬁeasure the leniency or severity. That is, the methods are not eompletely' convergent. On
an ordinal basis, the relative differences between sectors- ere eonsistent With both
methods, implying a gross leve1 ef; convergence. |
4.1.4 Range Restrictionl for the 1998 SQA Scoring Process

Range restriction was addressed Athrough 'the use of a variance analysis in Whicil
smaller standard deviation of ratings assigned to all ratees on a glven dimension was
interpreted as range restriction. The degree to which range restriction»was present in the
ratings was assessed by comparing the variance against the actual variance from the
empirical elistﬁeﬁtion of the entire data set (0.0435 in this c»ase) (Sienknecht, 1999).

Normally we do Anot know what type of dishibution the score population fits, so we
have no way to get the base or “true” variance. One relz;;esentative of this “true” variance
is the actual vaﬁance from the empirical distribution of the entire data set. The bi gger the
data set, the better. We eéuld use all ’fhe available scofes (all the SQA scores for different

years) to get this “true” variance if feasible.

The results are listed in Table 4.13 and 4.14. So evidence of range restriction exists g

for the following sectors and dimensions (Sienknecht, 1999):
e All dimensions in the private manufacturing sector;

e Dimensions 1, 2, 4 and 5 in the private service sector;
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Table 4.13. Variance Analysis for all 1998 Sectors (Sienknecht, 1999)

Dimension Variance

Private Private Public Public State
Manufacturing | Service Local and Federal
Sector Sector Sector Sector

1 Maturity of Effort 3.51E-02 3.17E-02 | 2.84E-02 | 4.03E-02

2 Top Management Commitment and | 3.67E-02 2.93E-02 | 2.30E-02 | 3.13E-02

| Involvement (Leadership)

3 Employee Involvement, 3.76E-02 4.98E-02 | 2.62E-02 | 2.15E-02

Development, and Management of

Participation '

4 Recognition and Rewards Systems | 4.27E-02 4.16E-02 | 4.88E-02 | 2.86E-02

5 Plan for Continuous Improvement | 3.12E-02 4.14E-02 | 4.76E-02 | 2.89E-02

6 Performance Measurement Process | 3.26E-02 5.35E-02 | 3.79E-02 | 5.75E-02

(Use of Information) ' ' ‘

7 Customer and Supplier 3.83E-02 4.52E-02 | 3.45E-02 | 6.55E-02

Involvement ' '

8 Results over Time 4.13E-02 7.10E-02 | 4.74E-02 | 6.12E-02

Note: variance value less than 4.35E-02 (based on the empirical distribution) implies range restriction.

Table 4.14. Range Restriction Results for all 1998 Sectors (Sienknecht, 1999)
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Dimension _Evidence of Range Restriction
Private Private | Public | Public State
Manufacturing | Service | Local | and Federal
_ Sector Sector | Sector | Sector
1 Maturity of Effort : yes yes yes yes
2 Top Management Commitment and yes yes yes yes
Involvement (Leadership) ‘ C
3 Employee Involvement, Developiment, | 'yes no yes yes
and Management of Participation |
4 Recognition and Rewards Systems = | yes yes no yes
5 Plan for Continuous Improvement yes yes no yes
6 Performance Measurement Process yes no yes no
(Use of Information) _ ‘ B .
7 Customer and Supplier Involvement yes no yes no
8 Results over Time : _yes no no no




¢ Dimensions 1, 2, 3, 6, and 7 in the public local sector;

e ' Dimensions 1, 2, 3, 4, and 5 in thé public state and federal seétor.

Sienknecht (1999) used the simple comparison of the dimension variance to the entire

data variance to decide whether or not the range restriction exists. This is not a scientific

way to compare two variances. Instead, the chi-square test should be used to make the

comparison of the dimension variance to the entire data variance. The recalculated raﬁge

restriction results for the 1998 SQA scores are listed in Table 4.15, Table 4.16, Table

4.17, Table 4.18 and Table 4.19.

Based on the recalculation, range restriction exists for the following sectors and

dimensions:

e - Dimensions 5 and 6 in the private manufacturing sector;

e Dimensions 2 in the public local sector;

e Dimensions 3 in the public state and federal sector.

Table 4.15. Recalculated Range Restriction Results for the 1998 anate

Manufactunng Sector
Dimension | Variance | ~ Chi- Significance | Evidence of Range Restriction®
Square (dimension variance < 0.0435)
1 3.51E-02 57.3052 0.1198 no
2 3.67E-02 59.8743 - 0.1760 no
3 3.76E-02 61.4146 0.2156 no
4 4.27E-02 69.6338 0.4764 no
5 3.12E-02 | 51.0722 0.0357 yes
6 3.26B-02 | 53.1745 0.0564 yes
7 3.83E-02 62.4113 0.2434 no
8 4.13E-02 67.3105 0.3978 no

*¥significant at 0.05 level, *significant at 0.10 level; *Based on 1-tailed ch1 square test
significance @ 0.05.




Table 4 16 Recalculated Range Restnctlon Results

‘ for the 1998 Private Serv1ce Sector

1 Dimension.

T Chi-

Evidence of Range Restriction”

'Variance “Signiﬁeance ,
‘ .. |. Square -+ - | (dimension variance < 0.0435) -|
1 3.17E-02 . | 25.5266 -| . 0.1205 L no : ‘
S 2 2.93E-02 - | *23.5878 0.0712 no
-3 4.98E-02 | 40.0303 | . .. 0.7433 no
4 4.16E-02 | 33.4551: [~ .0.4573 no
5 4.14E-02 . | 33.2780-.] " 0:4486 no
6 "|'5.35B-02 | .43.0449 |- .. 0.8352 no
7 4.52B-02° | 36.3660 |  0.5951 no.
8 '7.10E-02° | 57.1254 0.9895 . no - .
“**significant at 0.05 level *s1gn1ﬁcant at 0.10- level aBased on 1-ta1led chi- square test
s1gn1ﬁcance @ 0. 05
Table 4.17. Recalculated Range Restriction Results
for the 1998 Public Local Sector
Dimension | Variance |  Chi- Significance | Evidence of Range Restriction®
: : _ Square : -(dimension variance < 0.0435)
1 2.84E-02 | 14.9928. | > 0.1051° 10
2 2.30E-02 ° | 12.1417 | ' 0.0318" yes
3 2.62E-02 13.8398 100686 no
4 4.88E-02 | 25.7939 .| = 0.6893 no’
5 4.76E-02 25.1428 . 0.6570 . no’
6 3.79E-02 20.0256 0.3596 - no
7 3.45E-02 18.2317 | 0.2552 no
8. 4.74E-02 25.0470 0.6521 no

**significant at 0.05 level, *51gn1ﬁcant at0.10 level aBased on 1-ta11ed chi-square test
significance @ 0.05. ;
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Table 4.18. Recalculated Range Restriction Results

for the 1998 Pub}ic State and Federal Sector

Variance

Dimension Chi- Significance | Evidence of Range Restriction®
Square (dimension variance < (0.0435)

1 4.03E-02 15.7421 0.4578 no

2 3.13E-02 12.2087 0.2127 no

3 2.15E-02 8.4136 0.04317 yes

4 2.86E-02 11.1618 0.1520 . no

5 - 2.89E-02 11.2863 0.1587 no

6 5.75E-02 22.4704 0.8327 no

7 6.55E-02 25.5931 0.9178 no

8 6.12E-02 23.9004 0.8778 no

. **significant at 0.05 level, *significant at 0.10 level; “Based on 1-tailed chi-square test
significance @ 0.05. oo -

~ Table 4.19. Recalculated Range Restriction Results for all 1998 Sectors

Dimension Evidence of Range Restriction
Private Private | Public | Public State
- Manufacturing | Service | Local | and Federal

Sector Sector | Sector Sector

1 Maturity of Effort no no no no

2 Top Management Commitment and no no yes no

Involvement (Leadership)

3 Employee Involvement, Development no no no yes

and Management of Participation

4 Recognition and Rewards Systems no no no no

5 Plan for Continuous Improvement yes no no no

6 Performance Measurement Process yes no no " no

(Use of Information)

7 Customer and Supplier Involvement no no no no

8 Results over Time no no no no
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4.1.5 Overall Conclusion for the Ratirig Effectiveness-of 1998 SQA Scoring Process

The rating efféctivenésé (aé mea;ured by interrater reliability, halo error, leniency or
seven't);, and range restriction) was low to moderate. Interrater reliability was perhaps the
most critical measure of rating effect'i-vériess add;essed by Sienknecht’sl (1999) research.
Unfortunately, the state of interpater reliability for the 1998 SQA was pfobabfy less than
desirable. -

There was strong evidence of haio eﬁéf in every measurable case. Leniency or
severity was evident in the great maj ofify ’of cases. i,eniendy or severity (measﬁéd by a
comparison to scale mid-point) c;)ﬁld be attfijf)uted ﬁot only to fhe examiners, but ';'O'thed '
applicants, which ;1vere likely above avera'g.elz. The fact that t__heré was strong evidence of
leniency in the ratingé was not ne'c-essarily p‘roblénigfic; assurﬂmg that the rating scale
was caiibrated to the whdle population of potential applicéﬁts and decisions viwrje inade L
accordingly.

Range réétriction wéé present in only a few caseé. So_ range restriction was not a
problem. ‘ ‘ ‘

" 4.2 Ihterrater Reliability,Res\ul"tsl g'n)d. Axialysis for fhe 1999 SQA Scoring Pro‘cess

This éectio'n addressés the three reseéfch dﬁéétio;ls for ‘the 1999 SQA interrater
réliability Qla: How ﬁuch inter‘l;ater reﬁability 1s present in the ratings? Qlb: What
diflf‘eren.c"es in interrﬁfer relizibilify exi_sf betWeen (’l»i'lnheilsio‘n"s within a given sector?
and Qlc: What differel'lces in interrater re‘lizibility exi;t in a given Qector BeMeén -
1998 scores and 1959 scores?

| Inten‘étér feliabil’ity is measured by the intréqlass 'corréiation coefficient ICC(I, 1)
(Shrout and F 1eis.é,. 1979) or by the standard deviations of the ratings assigned to a
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Table 4. 20 1999 SQA ICC(l 1) Results for all Sectors

D1mens1on L ICC(l 1) and related significance level
) : ’ Private Private | Public Public State
Manufacturing | Service .| Local and Federal
- = . Sector . | Sector | = Sector Sector
1 Leadership Sl 03597 0 ] -0.3059 | 0.3746 0.0687
| 2 Strategic Planning . - 0.2057 -0.3295 0.1439 -0.2191
.3 Customer and Market Focus - 0.1599 | 0.4502° 0.1692 . 0.0575
4 Information and Analysis C 01738 | .-0.1667 | -0.0873 -0.1956
5 Human Resource Focus. -~ | .~- .0.1453 ~ " | -0.2763 | -0.1818 -0.2493
6 Process Management 1 0. 6151** | 20.2464 | -0.0867 -0.121
7 Business Results . S| 0.50477 -0.3223 -0.3123 - 0.4028"

Note: significance levels ( significant at 0.05 level, srgmﬁcant at 0.10 level) are based onF = BMS/WMS
which is used for testmg the ICC(l 1) agamst ZEro. ‘ ,

partrcular ratee by several raters for a given dnnens1on (Bernardln 1977) Boxplots are -
used to present the results when the standard dev1at10n method is  used.

Table 4.20 i 1s a summary of the ICC(l 1) results for all sectors: The computer .
printouts are llsted in Appendlx B The followrng four sectlons present the 1nterrater

) rehablhty results for the 1999 SQA sconng process :

42 ‘1 Irrterrater Reliability Results ‘fo‘r‘the l:9§9 SQA Private Manufacturing Sector:
Table 4.21 summarizes the ICC(l 1) results for the 1999 SQA anate Manufactunng :
Sector Followmg a general practlce in 1ndustr1al and orgamzatlonal psychology, the ICC
results are classrﬁed as follows low (less than 0.3), moderate 0.3 to 0. 7) and h1gh 0.7
to 1.0) (Slenknecht 1999) From Table 4 21, there are d1fferences in 1nterrater rellablhty
| "between d1mens1ons D1mens10ns 1 6 and 7 have moderate 1nterrater rellablhty (ICC
values are greater than Q.3)and d1mens1ons 2, 3, 4, and 5 hatze low interrater reliability

(ICC values are less than 0.3 and notJSigniﬁcantly different ﬁom Zero.).




Table 4.21. ICC(1,1) for the 1999 SQA Private Manufacturing Sector

Dimension ICC(1,1) | Significance
1 Leadership 0.359 0.0419
2 Strategic Planning 0.2057 0.1407
3 Customer and Market Focus 0.1599 0.1891
4 Information and Analysis 0.1738 0.1735
5 Human Resource Focus 0.1453 0.2067
6 Process Management 0.6151 0.0017
7 Business Results 0.5047 0.0087

Note: significance levels are based on F = BMS/WMS, which is used to testing the ICC(1,1) against zero.

Table 4.22. Interquartile Ranges for the 1999 SQA Private Manufacturing Sector

Figure 4.1 presents the boxplots which illustrate the examiner-based variance in
applicants’ socres for each dimension. Table 4.22 lists the interquartile range. Small
interquartile ranges are interpreted as greater interrater reliability. The cells in Table 4.22
are shaded increasingly darker with increasing interquartile range.

From Table 4.22, for the 1999 SQA Private Manufacturing Sector, 31.4% (11) of the
cases have a low (0.000 to 0.199) interquartile range, 45.7% (16) of the cases have a
moderate (0.200 to 0.399) interquartile range, 22.9% (8) of the cases have a high (0.400
to 0.599) interquartile range. Based on Table 4.22, approximately two thirds of the cases
have moderate or high interquartile ranges and no average interquartile range for any

ratee is low, so the 1999 SQA Private Manufacturing Sector has low to moderate

interrater reliability.

Ratee Dimension Average
2 3 4 5 7
1 e 0.175 55 02625 | 0.185 | 03107
2 0.045 | 0.1625 [0.0775 | 0.253
3 : 1005 0287 | 0.14 | 0.065 [0 0036
4 P 0.135
5 0.15 [HOBGSNEONNN 014 [0S
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Compared with the 1998 SQA results, the Private Manufacturing Sector exhibited
low to moderate interrater reliability in both 1998 and 1999 scoring processes.
4.2.2 Interrater Reliability Results for the 1999 SQA Private Service Sector

Table 4.23 summarizes the ICC(1, 1) results for the 1999 SQA Private Service Sector.
From Table 4.23, only dimension 3 has moderate interrater reliability (ICC value is
greater than 0.3 and significant at 0.10 level.). All the other dimensions have negative
ICC values, expressing extremely low interrater reliability. So the 1999 SQA Private
Service Sector has low interrater reliability.

Figure 4.2 presents the boxplots which illustrate the examiner-based variance in
applicants’ scores for each dimension of the 1999 SQA Private Service Sector. Table
4.24 lists the interquartile ranges for the 1999 SQA Private Service Sector.

Table 4.23. ICC(1,1) for the 1999 SQA Private Service Sector

Dimension ICC(1,1) | Significance

1 Leadership -0.3059 | 0.81

2 Strategic Planning -0.3295 | 0.9294

3 Customer and Market Focus 0.4502 0.0842

4 Information and Analysis -0.1667 | 0.537

5 Human Resource Focus -0.2763 0.7269

6 Process Management -0.2464 | 0.6635

7 Business Results -0.3223 | 0.8793

Note: significance levels are based on F = BMS/WMS, which is used to testing the ICC(1,1) against zero.

Table 4.24. Interquartile Ranges for the 1999 SQA Private Service Sector

Dimension

Average
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From Table 4.24, for the 199‘9"sQA Private Service Sectof, 42;9% (6) of the cases
havé a low (0.000 to 0.199) intg‘rquéﬁile rangé, 571% (85 of thé cases have a moderéfé
(0.200 to 0.399) iﬁtérquartile range. Based on Tablé 4.24,'the' Pﬁvéte 'Se?rviée Sectdlj has : |
low to moderate iﬁterrater réliability. Thg ihcbnsisfgncy between the ICC results and the :

‘interquartilé range results comes f.'rom the different methdds used to measure tht.a
interrater.réliab-ility. Accprding to the discussion in section 2.3, the intraclass c;orrelation-' |
generalizability theory apprbach seemed to offer the precision,.coﬁprehensiveness and
flexibility required to deal ;Nith the complexity of reiiability assessment (Berk, 1979).
Based 6n the ICC results, the 1999 SQA Private Sewicé Sector exhibited low interrater
reliability.

Compared with thé 1998 SQA results, the Private Sérviée Sector e;(hjbited lower
inteirater reliability in 1999 than in 1998. In the 1998 SQA, the same six exéminerslrated
all six applicant organizations in the Private Service Sector,rwhi_le in the 1999 SQA, the
two applicant organizations were rated by two different group of examiners. For the
purpose of high interrater reliability, it is better to let the same group of examiners rate‘ all
applicant Qrganizati‘ons.v |

Table 4.25. ICC(},I) for the 1999 SQA Public Local Sector

Dimension ICC(1,1) | Significance
1 Leadership * - S o . 0.3746 0.0797
2 Strategic Planning 0.1439 0.2412
3 Customer and Market Focus A 0.1692 0.2177
4 Information and Analysis , A -0.0873 | 0.5314
5 Human Resource Focus ' - -0.1818 | 0.6914
6 Process Management -0.0867 | 0.5305
7 Business Results . ' ‘ -0.3123 | 0.9533

Note: significance levels are based on F = BMS/WMS, which is used to testing the ICC(1,1) against zero. '




Table 4.26. Interquartile Ranges for the 1999 SQA Public Local Sector

Dimension

Average

4.2.3 Interrater Reliability Results for the 1999 SQA Public Local Sector

Table 4.25 summarizes the ICC(1, 1) results for the 1999 SQA Public Local Sector.
From Table 4.25, only dimension 1 has moderate interrater reliability (significant at 0.10
level), and dimensions 2 and 3 have low interrater reliability. Dimensions 4, 5, 6 and 7
have negative values, expressing extremely low interrater reliability. So the individual
scores of the 1999 SQA Public Local Sector exhibited low interrater reliability.

Figure 4.3 presents the boxplots which illustrate the examiner-based variance in
applicants’ ratings for each dimension. Table 4.26 lists the interquartile range.

From Table 4.26, for the 1999 SQA Public Local Sector, 28.5% (6) of the cases have
a low (0.000 to 0.199) interquartile range, 66.7% (14) of the cases have a moderate
(0.200 to 0.399) interquartile range, 4.8% (1) of the cases have a high (0.400 to 0.599)
interquartile range. Based on Table 4.26, 71.5% of cases have moderate or high
interquartile ranges, so the 1999 SQA Public Local Sector exhibited low interrater
reliability.

Compared with the 1998 SQA results, the Public Local Sector exhibited low
interrater reliability for the 1999 scoring process, while it exhibited low to moderate
interrater reliability for the 1998 scoring process. The three applicant organizations in the

Public Local Sector were rated by three different groups of examiners in the 1999 SQA
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scoring process, while in the 1998 SQA scoring process, all applicants in the Public Local
Sector were rated by the same group of examiners. For the purpose of high interrater
reliability, it is better to have all applicants rated by the same group of examiners.
4.2.4 Interrater Reliability Results for the 1999 SQA Public State and Federal Sector
Table 4.27 summarizes the ICC(1, 1) results for the 1999 SQA Public State and
Federal Sector. From Table 4.27, only dimension 7 showed moderate interrater reliability
(ICC value is greater than 0.3, and significant at 0.10 level.). Dimensions 1 and 3 has low
interrater reliability (ICC values are not significantly different from zero.). Dimensions 2,
4, 5, and 6 have negative ICC values, expressing extremely low interrater reliability. So
the 1999 SQA Public State and Federal Sector exhibited low interrater reliability.
Figure 4.4 presents the boxplots which illustrate the examiner-based variance in
applicants’ ratings for each dimension. Table 4.28 lists the interquartile ranges.

Table 4.27. ICC(1,1) for the 1999 SQA Public State and Federal Sector

Dimension ICC(1,1) Significance
1 Leadership 0.0687 0.2757
2 Strategic Planning -0.2191 0.7583
3 Customer and Market Focus 0.0575 0.2863
4 Information and Analysis -0.1956 0.6808
5 Human Resource Focus -0.2493 0.9631
6 Process Management -0.1210 0.5166
7 Business Results 0.4028 0.0699

Note: significance levels are based on F = BMS/WMS, which is used to testing the ICC(1,1) against zero.

Table 4.28. Interquartile Ranges for the 1999 SQA Public State and Federal Sector

Ratee Dimension Average




1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

1.0
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0

I
H+

|
00 —o
HH

'DIM 1: Leadership

oge

T

[€: )]

Ratee

DIM 2: Strategic Plann‘ing

P

Ratee

Figure 4.4. Boxplots for Interrater Reliability,

the 1999 SQA Public State and Federal Sector

78



1.0
0.9
0.8
- 0.7
0.6
05
04
0.3
0.2
0.1
0.0

1.0
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0

a-o

Ratee

DIM 4: Information and Analysis

-~ —e—o

Ratee.

Figufe 4.4, Continued
79 .




1.0
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

DIM 5: Human Resource Focus

or—o

G 0|0

Ratee

DIM 6: Process Management

Ratee

Figure 4.4. Continued
80



1.0 -

0.9
0.8
0.7
0.6

05 -

04
0.3
0.2
0.1
0.0

DIM 7: Business Results

O|00 —o

-

Ratee

Figure 4.4. Continued

&1



From Table 4. 28 for the 1999 SQA Public State and F ederal Sector, 85.7% (12) of
the cases have a moderate (0 200 to 0. 399) 1nterquart11e range, 14. 3% (2) of the cases

| have a large (O 400 to O 599) 1nterquart11e range So the Public State and Federal Sector
exhibited low 1nterrater rehablhty ,
l‘ Compared with the 1998 SQA results, the Publie State and Federal Sector exh‘i.bi‘tedk
low interrater re11ab111ty for both the 1998 and 1999 scormg processes. |
4, 3 Halo Error Results and Analysns for the 1999 SQA Scormg Process’

Th1s section presents the results and analys1s for halo etror, addressmg questions
';Q2a,: How much h_alo error ls’present in the ratlngs;.’ sz: What differences in halo '
error exist’betvt'een exramihers within a given sector? and Q2c What differehees in
,halo error exist in a given s'ec'tor between 1‘998 scores‘ and 1999 scores?

Halov error 1s ‘rrreasured By the intercorrelatr{ons among different dtmension ratin'gs,
usiné rater scor‘_esf(oVer ratees) for\eaeh dimension as data points (Pulahos, Schmitt and.
Ostroff, 198'6:)‘._. The deterrrriri‘ants of the dimension irrtereorrelatioh matrices for each
examiner are ealehlated for.all the four sectors. The determinant serves as an aggregate'
meashre of halo error for a gi\;en examiner. The determinant of a correlation matrix is
small Wheh the correlations are h1gh A ldete,rrrlinarit close to zero is evidence of halo )
error (Sienknecht 1999). The calculatiorr reShlts are listed in "Apbendix C.

Most of the examiners rated only one or two apphcants If the examiner rated only
one ahphcant an 1ntercorre1at1on coefﬁ01ent does not exist. If the exarmner rated only

- two apphcants, the 1ntercorrelat10n coefﬁment is always one, and the determmant will
always be zero; "For the 1999 SQA Private Seryice Sector and the Public State‘ahd
Federal Sector, there: are only two «appticants within each of these two sectors, so the halo
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Table 4.29. Halo Error for Exain_ihers in the 1999 SQA Private Manufacturing Sector

Examiner Determinant of Dimension’ . Evidence of
Intercorrelation Matrix Halo Error
1 . -7.758E-14 yes

2 1.185E-16 . yes

Table 4.30. Halo Error for Examiners in the 1999 SQA Public Local Sector

Examiner Determinant of Dimension Evidence of
Intercorrelation Matrix Halo Error
1 . does'not exist .- inconclusive
2 -6.856E-18 o yes

error can not be measured by this mf;fhod. For the 1999 SQA Private Manufacturing
Secfér, only two of the examiners examined 'rhorg thaﬁ two applicants. The halo error
results for these two eXéfniners are listed in Table '4.29. Fro'rvr’,l,Table.4.29, both the two
,examiners show halb err;)r in their scores. For the 1999 SQA Public Local Sector, only
two of the examiners rated more than two r;.tpplicants, apd the halo error results for these
two examiners are listed in Table 4.30. . |

From Table 4.30, one;, exgminer shows halo error in his scores, but it is iﬁconclusive
about the ;)ther due to the non-existence of the determinant (the examiner gave same
* scores to all three appliqanfs on dimension 4, and all the correlation coefficients with fhis
dimension could not be calculated.). |

I;c seefns'the dime_néioﬁal correlation metﬂod (fonnﬁla' (2.11)) is not so consistent with |
the cqnceptual definition of the halo error. It is suggested the variance £netho,d' (formula;
(2.12)) be used as weil. If the correlations are high and the variances are low, there is an
evidence of halo error. But if both the- correlatipns and the Vériances are high, there is not

“necessarily an evidence of halo error.
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4.4 Lehiéhcy or Severity Results and Analysis for the 1999 SQA Scoring Process
. Y’.l"his éebtion presents ﬁié :résﬁlts and";cmalysis for leniency or severity, addressing

questions Q3a.f How miiéh léhienlcy' or severity is present in the ratings? Q3b: What
differences in leniency or severity exist between dim(;,psions within a given sector?
and Q3c: What differences in leniency or severity exist'in a given sector between
1998 scores and 1999 slcores? |

Leniency of severity is measured by the comparison of average dimension ratings
with the midpoint of the lriating scale (Bernérdin, Alvai'e;, and Cranny, 1976). Mean
dimension ratings that exceed the midpoint are though to reflect leniency, whereas mean
ratings beiow the midboint are thought to reflect severity. Here wé are measuriﬁg the
leniency or severity of the teaﬁ of examiners. Leniency or severity can also Be measured
for an individual examiner. |
4.4.1 Leniency or Severity' Results and Analysis fof the 1999 SQA Private

Manufacturing Sector . |

Table 4.31 summar-ize"s‘ tilé-resul;cs of the mean dimgnsion ratihg data analysis. From
Table 4.31, dimensions 1, 4, 5' and 7 sﬁbﬁ,.éevéﬁty, and no dimensions show lem'enC}‘/.
Compared with the 1998 SQA ‘results of ,;11 dimensions showing leniency, it shows
examiners in 1999 wér(?' more stnct tflar; fhose'in 199'8.“‘ ThlS may have been caused by the
- SQA criteria changé. Th§ 1999 SQA criteria may have had stricter standaid than the 1998
SQA criteria. The 1999 ISQA..c.riteria'ar.e in ““cén~d¢nsed”AB;alc»1rige format. Ayefage scores
in tile 30% - 40% ra?xg‘e mai}; b‘e' n;rmgl for the applicant pool of SQA, therefbre, these

~ scores may-not suffer from a severity effect.
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Table 4.31. Mean Dimension Rating Analysis for -

 the 1999 SQA Private Manufacturing Sector

Dimension Descriptives. Comparison with scale midpoint (0.5)
Mean | Difference | Standard- t | df | Significance | Evidence
rating | fromscale | deviation " (2 tailed) of leniency

midpoint : | or severity®
1 0.3523 | -0.1477 0.2084 3325 | 21 0.003" © yes
2 0.4955 -0.0045 0.2252 -0.095 | 21 0.925 no
3 0.5059 0.0059 02192 | 0.126 | 21 0.901 no
4 0.4068 | -0.0932 0.1664 2.627 | 21 0.016" yes
5 0.4136 | -0.0864 0.1358 2.984 | 21 0.007" yes
6 0.4168 -0.0832 0.2185 -1.785 | 21 0.089" no
7 0.3545 | -0.1455 0.1957 3487 | 21 0.002" yes

**significant at 0.05 level, *significant at 0.10 level;

Table 4.32. Mean Dimension Rating Analysis for

the 1999 SQA Private Service Sector

"Based on 2-tailed t-test significance @ 0.05.

Dimension Descriptives Comparison with scale midpoint (0.5)
Mean | Difference | Standard t df | Significance | Evidence
rating | fromscale | deviation (2 tailed) of leniency

midpoint or severity®
1 0.4578 | -0.0422 0.1108 | -1.144 | 8 0.286 no
2 0.4278 | -0.0722 0.1679 | -129 | 8 0.233 10
3 0.48 -0.02 0.1458 | 0412 | & 0.691 1o
4 0.3889 | -0.1111 0.1453 | 2294 | 8 0.051" yes
5 0.4011 | -0.0989 0.1214 | -2444 | 8 0.04" yes
6 0.3644 | -0.1356 0.0548 | -7.421 | 8 0.000™ yes
7 02822 | -0.2178 0.1725 | -3.788 | 8 0.005 yes

**significant at 0.05 level, *significant at 0.10 level; *Based on 2-tailed t-test significance @ 0.05.
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. 414.2 Leniency or Severity Results and Analysis for the 1999 SQA Pﬂgfate Service
Sector' | .
Table 4.32 summarizes the results of the mean dimension rating data analysis. From
Table '4I.‘3'2, dimensions 4, 5, 6 and 7 éhow severity, and nb dimensions ;how leniency.
Compared Wifh the 19498 SQA results (all except one dimension showing leniency), it
showé examiners in 1.999vwere more strict than those in 1998. This maybe also caused by
" the SQA c;'iteﬁa change.r
4.43 Leniency or Severity Results and Analysis for the 1999 SQA Public Local Sector
Table 4.33 summarizes 'fhe results of the mean dimension rating data analysis. From
Table 4.33, all dimensions show severity. Compared with the 1998 SQA results of no
dimensions showing severity, it shows examiners in 1999 were more strict than those in
1998. This may have also been caused by the SQA criteria change.

4.4.4 Leniency or Severity Results and Analysis for the 1999 SQA Public State and
Federal Sector
Table 4.34 summarizes the results of the mean dimension rating data analysis. From

Table 4.34, dimensions 1, 4, 6 and 7 show severity, and no dimensions show leniency.

Table 4.33. Mean Dimension Rating Analysis for the 1999 SQA Public Local Sector

Dimension . Descriptives Comparison with scale midpoint (0.5)
Mean | Difference | Standard t df | Significance | Evidence of
rating | fromscale | deviation (2 tailed) leniency or

midpoint severity®
1 03779 | -0.1221 0.1925 | 2374 | 13 0.034" yes
2 03714 | -0.1286 0.1773 | 2.714 | 13 0.018" yes
3 0.4186 | -0.0814 0.1243 | 245 | 13 0.029" yes
4 0.3536 | -0.1464 0.1525 | -3.593 | 13 0.003" yes
5 03686 | -0.1314 0.1304 | -3.77 | 13 0.002" . yes
6 03014 | -0.1986 0.1296 | -5.733 | 13 0.000"" yes
7 0.2671 | -0.2329 0.1781 | -4.891 | 13 0.000™ yes

**significant at 0.05 level, *significant at 0.10 level; “Based on 2-tailed t-test significance @ 0.05.
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Table 4.34. Mean Dimension Rating Analysis for
the 1999 SQA Public State and Federal Sector

Dimension Descriptives Comparison with scale midpoint (0.5)
Mean | Difference | Standard t df | Significance | Evidence of
rating | fromscale | deviation (2 tailed) leniency or

: midpoint : severity®
1 .0.3991 | -0.1009 0.1225 | -2.732 | 10 0.0217 yes
2 0.4073 | -0.0927 0.1609 | -1.912 | 10 0.085" no
3 0.4382 | -0.0618 0.1918 | -1.069 | 10 0.31 no
4 0.3136 | -0.1864 0.2346 | -2.634 | 10 0.025" yes
5 0.4018 | -0.0982 | 0.178 | -1.829 | 10 0.097" 1o
6 0.3582 | -0.1418 0.1962 | 2.397 | 10 0. 037" yes
7 0.2836 | -0.2164 0.2282 | -3.145 | 10 0.010™ yes

**31gn1ﬁcant at 0.05 level, *significant at 0.10 level; “Based on 2-tailed t-test s1gn1ﬁcance @ 0.05.

Compared with the 1998 SQA results (5 dimensions sﬁow leniency and no
dimensions show severity), it shows the examiners in 1999 were more strict than those in
| 1998. This maybe also caused by the SQA criteria change. The 1999 SQA criteria may
have more strict requirements than the 1998 SQA criteria.
4.5 Range Restriction Results and Analysis for the 1999 SQA Scoring Process

This section presents the results and analys1s for range restriction, addressing
questions Q4a: How ntuch range restriction is present in the ratings? Q4b: What
| differences in ralige restriction exist between dtmensions within a giyen sectolr? and
Q4c: What differences in range restriction exist in a given sector between 1998
scores and 1999 scorés?

Rmée restriction ’is‘r'neasured by the variance of the ratings assigned to 511 applicants
on a particular performance dimension (Bormeh and:Dl-mnette, 1975). .Smaller variance
‘reﬂects greater range restrietion. Thevvari}anee of the eritife 'datat set 1s useti as the

stahdar_d, and if the variance of a particular performaﬁee dimension is less than this
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standard, then the range restriction exists for that dimension. Figure 4.5 is the histogram

of the entire data set, and the variance of the entire data set is 0.034.

4.5.1 Range Restriction Results and Analysis for the 1999 Private Manufacturing Sector
Table 4.35 summarizes the results of the range restriction for the 1999 SQA Private

Manufacturing Sector. From Table 4.35, only dimension 5 shows range restriction.

Compared with the 1998 SQA results of only two dimensions showing range restriction,

there is no appreciable difference in range restriction for the 1998 and 1999 scoring

processes.




Table 4.35. Range Restriction Results for the 1999 SQA

Private Manufacturing Sector

Dimension | Variance Chi- Significance | Evidence of Range Restriction®
Square ' ‘ (dimension variance < 0.034)
1 0.0434 | 27.2861 0.8324 no .
2 0.0507 | 31.8575 0.9395 no
3 0.0480 | 30.1872 0.9117 no
4 0.0277 17.4012 0.3135 no
5 0.0184 | 11.5846 0.05" yes
6 0.0478 30.0120 0.9083 no
7 0.0383 | 24.0588 0.7098 no

**significant at 0.05 level, *significant at 0.10 level; *Based on 1-tailed chi-square test
significance @ 0.05.

Table 4.36. Range Restriction Results for the 1999 SQA Private Service Sector

Dimension | Variance Chi- Significance | Evidence of Range Restriction®
Square (dimension variance < 0.034)
1 0.0123 | 2.9374 0.0618" no
2 0.0282 6.75 0.4362 no
3 0.0213 5.0874 0.2518 no
4 0.0211 5.0542 0.2482 ' 1o
5 0.0147 3.5279 0.103 no
6 0.0030 | 0.7189 0.0005" yes
7 0.0297 7.121 0.4764 no

- **significant at 0.05 level, *significant at 0.10 level; “Based on 1-tailed chi-square test
significance @ 0.05.

Table 4.37. Range Restriction Results for the Public Local Sector

Chi-

Dimension | Variance Significance | Evidence of Range Restriction®
Square ._(dimension variance < 0.034)
1 0.0370 | 14.4134 0.6546 1o
2 0.0314 | 12.2269 0.4909 1o
K 0.0155 | 6.0143 0.0544" yes
4 0.0233 | 9.0472 0.2306° 1o
5 0.0170 | 6.6188 0.0793 no
6 0.0168 6.5350 0.0755 no
7 0.0317 | 12.344 0.5003 10

**significant at 0.05 level, *significant at 0.10 level; *Based on 1-tailed chi-square test
significance @ 0.05. :
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| 4'.5.2 Range Restriction Resﬁfts and Analysié‘ for the 1 999 SQA P;ivate Service Sector

Table 4.36‘ surr‘vlrvri_arizes‘ the re;sults of the range restription'.fo‘r~the 1999 SQA Privafe
Service Sector."Frby;x‘ Table 4.36, only dimenéion 6 shows i‘énge restriction. Compared
_ with the 1998-'"'S,éA fééulis of no 'dimgn!si'qﬁsvs',howir.lg raﬁge ;:estﬁqtion, there is no

( appre;ciéble diffefené;e in range restricft:i'onz for the 1998 and 1999 scoring processes.

- E ‘4‘.5.‘3fR'é.ngé Restﬁcti§n R(;sults and Ahalysis for the 1999 SQA PlJ:bli0 Local Seétor |

- T;}ﬁle 4..;57 summé.ﬁées the resﬁifs o‘f the ‘ran.‘g'c; :r_estric;cior'l for‘ the 1999 SQA Public

~ "Local Secfb’r. ‘F'rom Tabie 4.37, iny dimensionil’l» shOWs range restriétion. Compared with
the 1998 SQA 'régﬁits of only pn_e‘ dimer;siop éhaiis;i‘n;range restriction, there is no

apprgciablg differencejin range restriction for the l19"98 and 1999 scoring processes.

4.5.4 Range ReStﬁ;JtiOI; Results and Anal‘ysis for ;che ‘.1 99§ SQA Public,Stéte and Federal
| Sector . o

. Table 4'.38<su_r‘r;rr-1'ciriées‘ the results of the range restricfion for the 1999 SQA Public

. ‘Sta£é‘and Federal Sectéir.' Frqm Tablé 4.38, no di'r.ne'néiuon'é’ shov;'s fange restriction.

. *C.(')mpar‘ed \;vith the 1998 SQA reé;ults of only oné'di;;}ehsion showiﬁg range restriction,
l"thejre is no appfeciablel difference in rangt;, restriction’;for‘ the 1998 and 1999 scoring

Processes. |
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Table 4.38. Range Restriction Results for

the 1999 SQA Public State and Federal Sector

Dimension

Variance Chi- Significance | Evidence of Range Restriction®
. Square (dimension variance < 0.034)
1 0.0150 4.4916 0.0775 no
2 0.0259 7.7454 0.3463 no
3 0.0368 11.0117 0.6434 no
4 0.0550 16.4729 0.9131 no
5 0.0317 9.4854 0.5133 no
6 0.0385 11.5204. 0.6816 no
7 0.0521 15.5811 0.8877 no

**significant at 0.05 level, *significant at 0.10 level; *Based on 1-tailed chi-square test
significance @ 0.05. :

91




CHAPTER V
CONCLUSIONS

g ’Ra'ting effectivenéés i‘ér ti’iC State Qil_ality -Award scoring procvtkass‘wwas measﬁreil by
interrater reliabiiity, halé error, léniéiicy Qi' severity, and range restriction. Based on these ‘
four meésureé, the overall rating éffectiiiciiéSS' f;og the 1999 SQA scoring proceés was low
‘to moderate. |
Interrater reliability was low to moderate for the _Privaté Manufacturing Sector in boih
1998 and 1999 SQA écoring piocgéses. The Pri\;a;te Sefvipq Sector had low to moderate
interrater reliability in the 1998 SQA scoring process, but;hvad 1.0W' iiltenater reli'aliilty in
the 1999 SQA scoiing proi:eéé. The Public Local Sectoi ilad low to moderate interrater
reliability for the 1998 SQA scoriilgi)rocess? but ha(i low interrater relieibility in the 1999
SQA scoring procésses. The,i’ulilip State and F ederail Sector had low interrater reliability
for b‘oth the 1998 and 1999 SQA scoring processes. The differencies in the interrater
reliability betweeil 1998 and‘1999 SQA scoring processes for the Private Service Sector
and thé Public Locai Sector r_nay‘ have been (_:éused by the different. composition of the
e)iaminer teams. The ;applicant organizations in_thgsé two sectorsi Weif: iated by different
teams of examiners in the 1999 ’SQA scorilig process, while in the 1998 SQA scoring
process, all applicant 6rgi1nizatii>1is were rated by the same team of examiners. For the
purpose of high interrater reliability; it is bet'teri to have all applicants rated by the same

" team of examiners.
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There 'were differences in interrater reliability between dimensions, bu’g no pattern
was evident. No dimensions appeared to exhibit consisten;c low or high interrater
reliability.

During the 1999 SQA scoring process, most of the examiners rated onIy one or two
applicants, and halo error could not be measured.for these examiners. For the i999 SQA
scoring process, halo error existed for all the examiners whose halo error could be
measured. Considering all examiner}sin all the four secto'r's sﬁowing halo error in the
1998 SQA sgoriné process, halo error was present for all exarﬁiners aﬁd there were no .
differeﬁcés in halo error betwéen e)‘(aminers'.

| In thisl research and Sienlgrlecﬁt’s.(1999) research, thé det;ermipant of the dimension
correlation matrix for each examiner serves as an aggregate mea;sure of halo error. It
seemé there is a problem“with ‘using the deteﬁninaﬁt close to zero as an evidence of halo
errbr. For example, the detenniriant,of thle kiime'nsion correlation matrix for examiner‘ 1of
the 1999 SQA Private Manufacturing Sector Wﬁs 7‘.758 E-14, \'&hiCh 'implied halo error
for this examiner. Figure 5.1 shows the scores of this examif;er. Eased on Figure 5:1, it
seems there is litﬂe évidence‘of ob;(ious halo:errq;' fgr‘this éxaminer. That is, the
' examiner app'ears to distjnguish among lévels ‘Qf; ‘ﬁérlfc‘)npance exhibited on different
. péfforrﬁa_nce dimensions. Flgure 5.1 exhibits éVidehce of cérrelatidn between dimensions,
and thi_s‘is consis;er;t with the cu;rent measure of halo ‘errof (formula 2.11). It seéms the
i diménsi_énal correlation method (formuia 21 1)‘is:'not éonsistenfc Witil the co‘ncepltual' ; .. 3

definition of halo error. Itis suggested that a more discriminating way to explain the

correlation results for halo error is needed in fiture research. '




Figure 5.1. Examiner 1’s Scores
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For the 1999 SQA scoring process, there was no evidence of leniency by the - |

examiners in any of the four sectors._“Compared with the 1998’s evidence of léniency, the

examiners iﬁ terle'1999v,iSyQAiscorin'g process assigned SCOTes more severely than those in j
the 1998 SQA scoring process. For the Private Mamifacturing:S“ecfer, the team of .
examiners exhibited severity fei"four dimensiohs in the 1999 SQA scoring process, while

the team of examiners exhibited leni,ency for all dimensions‘ in the 1998 SQA seoﬁng

pfocess. For the Private Service Sectoir the ’teem of examiners exhibited severity for four

d1mens1ens in the 1999 SQA scorlng process while ‘the team of exammers exhibited
leniency: for seven dimensions in the 1998 SQA scermg process For ;che Pubhc Local
Sector, the team of examlners exhlblted severity for all d1mens1ons in the 1999 SQA
scoring process, wh}le the team of examiners exhibited no severity and exhibited leniency
for one dimension in the 1§98 SQA scoring process. For the Public State an(i Eederal
Sector, the team of examiners exhibited‘ severity for four dimeﬁsiens in the 1999 SQA
scoring proeess, while the team of examiners exhibited leniency for five dimensions in
the 1998 SQA scoring process.

The differences in the severity or leniency results l;etween 1998 and 1999 SQA
scoﬁné processes may have l;)een caused by the SQA criterid change from 1998 to 1999.
The 1999 SQA criteria were in a “condensed Baldrige” format. These new criteria Iﬁay
imply a higher standard than the 1998 SQA cﬁteﬁa. The more information which the -
examiners can get from the “condensed Baldﬁée” fo@at criteria may lead the examiners

to give scores more severely. Also the difference of scoring guidelines between 1998 and

{ 1999 SQA criteria may lead the exarrﬁners to give-scores less leniently in the 1999 SQA |

" scoring process. The training which examiners received may also have some effect on the
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d1fferences— In 1998 exammers received 4 hours of tralmng, and approx1mate1y 7 5% of .
. the examlners attended the tralmng In 1999 examrners recelved 8 hours of training, and
' approxrmately 75% of the exammers attended the tral_mng.v The rnore tralmng the
eXaminers got | the less lenient they‘uvould be. | |
Seores for most dlmensrons in all the four sectors d1d not show range restnctlon 1n-
‘ ‘ e1ther the 1998 or 1999 SQA sconng processes For the anate Manufactunng Sector
: the team of exammers exh1b1ted range restnctron for only one dunens1on in the 1999
SQA sconng‘process, whrle‘the team of ,exanuners exhiblted range restnction for two B ,"
~ dimensions in the 1998 SQA scoring proeéss. For the 'Private Ser\;ic‘eSector the tearn of .
- examiners exh1b1ted range restrlctlon for only one dunens1on in the 1999 SQA sconng
process while the team of exammers exh1b1ted no range restriction for any d1mens1ons in :
the 1998 SQA scoring process. For the Pubhc i,ocal Sector the team of exammers
exhibited range restriction for only one d1mens1on in both the 1998 and 1999 SQA
: scorlng processes: For the Publrc S_tate" and'_Eederal Sector, the team of exammers
e)ihihited no :range restrjiction ‘for‘ any‘dirnensi‘ons‘in the 1999 SQA scoring process, while
* the team.of éxaminers exhihite'ti range'restriction for oniy one dirnensio‘n in.the 1998
‘SQA scoring process. No pattern was evident regardingwhich diinensions; scores
exhibited range restriction.
Leniency or severity and‘range restriction were measured for the tearn of examiners
for each criteria dimension by sector. They can also be measured for each examiner. It is

suggested that in a future study, the leniency or severity and range restriction be

measured for both the team of examiners and a single examiner.




This 'rating effectiveness analysis and e\;alﬁation was based on two consecutive years’
 data. ’fhe overall SQA rating effectiveness was low to moderaté based on the measures of
interrater reliability, halo error, leniency (;r severity, and range restriction. This fact gives
the SQA o,pport‘uni%ies for future improvement.

Due to the small date‘l,brase and lack gf control oﬁ vthe factors (raters, fatéeé, award
criteria, and rating p;ob_e‘ss), it is difficult to make.géne;al éonclusions about the effects of
these factors on rétingre_i'fe'cti\}eness or to e(xtend: the findings from this research to other
o quali',ty awards. But soiﬁe suggestions can still be made:

(1) For 'thé ‘pu.rpose of high interrater reIiai)ility, it ié better to have all ;api)licahts ina

o ‘s:eétor ;éted vby_rfhe samc% team 'o'fk ex‘am:iners if possible. Whén this is not p,ossi‘ple

(ei‘.‘g.,:the'humbe'r 'of -épl'alicanté 1s qu large), the applicants cén;’l;_e divided into grouﬁs; g
( A'and eécvh‘ groui) can be rafed by tﬁe sa'me‘t'earyn' of e;{car{nirllers.:

2) 'f‘or the halo error, the éqrreiatioﬁ method am_i tﬁe‘ variance method cé.n be used
simuAltaril'e‘ously.AIf tﬁe corféiatiohs are high and the variances are low’,‘ theré isan -
evidence of halc; error. But if bétli‘the' cqrrélatioﬁs and the variances are high, there i.s:.
not neéessarilf :an e;ridéncla of halo éllrér. |

I(3) Lenjency 6r sevérity can be measured for bo'th,t:fle tearﬁ of examiners and a singlé
examiher. It sqems.exémihers‘ give scores‘ mote severély if they get more training a;1d

| ~ aremore familiar with the“'criteria.. | | A

(4) Range restrictioﬁ Cén be ‘n.leasur,ed for both the tedm of examinefs and a singlé :

| éxamine;l. It éeenis range restri_étidn is not é }iroble&n for the; current srcon'ng prbcess.
(5) Given the small data base 'o‘f this': Study,,cautibh should Bé taken in explaining and

: generalizihg from the statistics cﬁlculzition as niéaisure of rating effectiveness. Some
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in explaining and generalizing the results. .- -
(6) Future reseatch should be performed on a largef data base (includiﬁg scores from

, \Malcblm Baldrige National Quality Award and ‘oih/er state quality awards if possible),

so the findings can be used xﬁore generally.

simple methods, such as charts, figures, §irﬁple compaﬁson, etc. should also be used
|
|
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APPENDIX A 1999 SQA RAW SCORES

This appendix contains the raw scores for the 1999 SQA scoring process.

Raw Scores for the 1999 SQA Private Manufacturing Sector

Ratee | Rater | Dim 1

Dim 2

Dim3 | Dim4 | Dim5 | Dim6
0.60 55 | 04 :

Dim 7
0.40 41

1 | 057 | 065 | 055 | 040 | 049 | 053 | 060

4 0.43 0.40 0.55 0.60 0.52 0.23 0.28

0.39 0.55 0.15 0.30 0.48 0.00 0.20

12 0.21 0.40 0.25 0.30 0.37 0.30 0.08

B EENEY
—_
—

14 0.67 0.80 0.71 0.50 0.60 0.68 0.63
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Raw Scores for the 1999 SQA Private Service Sector

Raw Scores for the 1999 SOA Public Local Sector

2 2 0.20 0.15 0.25 0.10 0.17 0.18 0.00
2 3 0.47 0.60 0.50 0.50 0.55 0.43 0.21
2 13 0.43 0.55 0.35 0.30 0.55 0.43 0.00
2 16 0.46 0.53 0.63 0.75 0.50 0.38 0.38
2 20 0.24 0.30 0.15 0.10 0.26 0.20 0.08
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Raw Scores for the 1999 SQA Public State and Federal Sector

Ratee | Rater

1

Dim3 | Dim4
5

Dim 5
2023

6 0.40 0.25 0.51 0.40 0.37 33 0.34
0.45 0.55 0.50 0.53 0.48 0.55
11 0.41 0.35 0.70 0.50 0.31 0.30 0.11
15 0.49 0.60 0.55 0.40 0.36 0.38 0.19

NN N
o
184
o
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APPENDIX B INTERRATER RELIABILITY CALCULATION

Private Manufacturing Sector, Dimension 1:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance -

Source of Variation SumofSq. DF  Mean Square F " Prob.
Between People . 3481 4 .0870
Within People 4028 15 . .0269
Between Measures .0779 3 0260 9595 4433
Residual .3249 12 .0271
Total - .7510 19 . .0395

Grand Mean .3310

~ Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation= .3590

95.00% C.IL: Lower= -.0385 Upper= .8712 ,
F= 32406 DF=( 4, 15.0) Sig.=.0419 (Test Value =.0000)
Average Measure Intraclass Correlation = .6914

95.00% C.IL.: Lower= -.1739 Upper = .9644
F= 32406 DF=( 4, 15.0) Sig.=.0419 (Test Value =.0000)

Reliability Coefficients

NofCases= 5.0 N of Items = 4

Alpha= .6889




Private Manufacturing Sector, Dimension 2:
‘RELIA\BILITY ANALYSIS - SCALE~ (ALPHA)

Analysis of Variance

Source of Variation -SumofSq. DF  MeanSquare F - Prob.
Between People 3380 4 .0845
Within People .6225 15 .0415
Between Measures 1285 3 .0428 1.0405 .4099
Residual 4940 12 .0412 :
Total .. .9605 - 19 .0506

Grand Mean .4850

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random -
Single Measure Intraclass Correlation = 2057

95.00% C.I: Lower =" -.1315 Upper= .8061
F= 20361 DF=( 4, 15.0) Sig.=.1407 (Test Value=.0000)
Average Measure Intraclass Correlation= .5089 .

95.00% C.IL.: Lower = -.8684 Upper = .9433
F= 20361 DF=( 4, 15.0) Sig.=.1407 (Test Value =.0000 )

Reliabilify Coefficients
NofCases= 5.0 N of Items = 4

Alpha= .5128
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Private Manufacturing Sector, Dimensioﬁ 3:
'RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

‘ Source of V ariati’on " Sum of Sq DF  Mean Square F .  Prob.
Between People. . . Casic o4 0795
: W1th1nPeople Co. 6772 15 - -.045] - o ,
" Between Measures’ - * © ..1295. 3 . .0432 - .9460 4491
“Residual Lo 5477 12 . .0456 '

Total S - 9954 19 " .0524 .
. G;apd Mean 5090 - B : o

. Intraclass Correlation Coeffic1ent

E One-way random effect model: People Effect Random-

" “Single Measure Infraclass Correlation = 1599 ..
195.00%C.L:. - Lower= -.1551 Upper— 7808 .
= 1.7615 DF ( 4, 15.0) Sig. =.1891 (Test Value— OOOO)

Average Measure Intraclass Correlation= 4323 .

.95, 00% C.l: ‘Lower="-1.1597 " Upper= 9344 -

F= 17615 DF= ( 4, 15.0) Sig.= 1891 (Test Value— OOOO)

Reliability Coefficients *
NofCases— 5.0 o | NofItems= 4

-Alpha = 4261
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Private Manufacturing Sector, Dimension 4:

RELIABILITY ANALYSIS - SCALE. (ALPHA)

Analysis of Variance

Between People ' 1875 4 - .0469

Within People 3819 15 . .0255 :
Between Measures 2174 3 0725 5.2857 - .0149
Residual .1645 12 .0137 E

Total , " .5694 : 19 .0300
Grand Mean 4125 ' .

Intraclass Correlatlon Coefficient
One-way random effect model: People Effect Random . ..
Single Measure Intraclass Correlation= .1738 c
95.00% C.IL: Lower= -.1481. Upper= .7888
F= 1.8412 DF=( 4, 15.0) Sig.=.1735 (Test Value = 0000)4
- Average Measure Intraclass Correlatlon = 4569 '
95.00% C.IL: _ Lower = 1. 0661 Upper = . .9373
" F= 18412 DF= ( 4 15.0) Slg = 1735 (Test Value— 0000)

 Reliability Coefficients .~ ¢ -

NofCases= 5.0 Nofltems= 4 -

Alpha= .7076

Source of Variation Sumof Sq. DF  Mean Square F Prob.



Private Manufacturmg Sector D1mens1on 5
RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysns of Vanance :

" Source of Variation' = Sum of Sq ' DF. Mean Square F . Prob.
© ' BetweenPeople =~ -’,’1156; 4 »'..0289
-, . "WithinPeople .  -. " 2581 15 - 0172 T
' .Between Measures . - . .0839 3 ..02807 . 1.9280" .1789
Residual ~ .~ 01741 12 0145 o
© Total . ... - 3737 - .19 0197

' GrandMeanf".4105‘ v

Intraclass ‘Correlation Coefficlent

R 'One-way random effect model: People Effect Random - -

Single Measure Intraclass Correlation =: .1453 e
95. 00% ClLv Lower = - 1622 . Upper= .7720
F=1.6800 DF=( 4, 15.0) Sig:= 2067 (Test Value— 0000)

- Average Measure Intraclass Correlatlon = 4048 , :
 95.00%. C.L: - Lower = -1.2644 - Upper = 9312
- F= 1 6800 DF ( 4 15 0) Slg = 2067 (Test Value— 0000)

," Rehablhty Coefﬁments o

Nof Cases— - 5:0 _4 . Nof Ifériné= 4

; Alphay= ‘ ,.4980




Private Manufactui‘ing Sector, Dimension 6:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation Sum of Sq. DF  Mean Square F Prob.
Between People .5446 4 1361
Within People - 2762 15 .0184 . _

Between Measures - .0593 3 .0198 1.0933 .3895
"Residual i ' 2169 12 - .0181 -

"~ Total .8208 19 0432 -

Grajnd Mean .4370

Intraclass Correlation Coefficlent

' One-way random effect model: People Effect Random-

Single Measure Intraclass Correlation = .6151
-95.00% C.L.: Lower= /1908 Upper= .9403
F= 7.3924 DF= ( 4, 15.0)-Sig. =.0017 (Test Value = 0000 )
Average Measure Intraclass Correlation = .8647
95.00% C.I: = Lower= .4854 Upper= .9844
F= 73924 DF=( 4, 15.0) Sig.=.0017 (Test Value = 0000)

Reliability Coefficients

NofCases= 5.0 N of Ttems = 4

_Alpha= .8672
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_ Private Manufacturing Sector. Dimension 7.

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysns of Varlance :

Source of Variation  *  Sum of Sq. DF Mean Square F Prob.
" Between People L4475 4 1119
* Within People - 3306 15 0220 S
. Between Measures .. .1153 3 .0384 - 2.1406 .1483
Residual S 2154 12 .0179 - o

Total A 7781 19 .0410
-Grand Mean .3605 - ‘ IR

" . Intraclass.Correlation Coefficient:

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = .5047

95.00% C.L: Lower = = .0771 Upper = * .9148
F= 50753 DF=( 4, 15.0) Sig.=.0087 (Test Value=.0000)
Average Measure Intraclass Correlation= .8030

95.00% C.I.: Lower= .2504 Upper= .9772
F= 5.0753 DF=( 4, '15.0) Sig.=.0087 (Test Value.=.0000)

Reliability Coefficients
NofCases= 50 = Nofltems= 4 - -

Alpha= .8396

116




Private Service Sector, Dimension 1;

RELIABILITY ANALYSIS - SCALE (ALPHA)
Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.

Between People .0010 | .0010

Within People .0963 6 .0160
Between Measures .0685 3 .0228 2.4709 .2385
Residual , .0277 3 .0092

Total .0973 7 .0139

Grand Mean .4613

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.3059

95.00% C.IL.: Lower= -.3302 Upper= .9356
F= .0631 DF=( 1, 6.0) Sig.=.8100 (Test Value=.0000)
Average Measure Intraclass Correlation = -14.8477-

95.00% C.I.: Lower = -138.668 Upper= .9831
F= .0631 DF=( 1, 6.0) Sig.=.8100 (Test Value=.0000)

Reliability Coefficients

N of C‘ases = 20 N of Items = 4 |

Alpha= -8.1317
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Private Service Sector, Dimension 2:

 RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation ~ SumofSq. DF_  Mean Square F Prob.
Between People .0003 1 .0003
Within People 2194 6 0366
Between Measures .1909 3 0636 6.7143 .0761
Residual .0284 3 .0095
Total . 2197 7 0314

Grand Mean .4188

Intraclass Correlation Coefficient

. One-way random effect model: People Effect Random

Single Measure Intraclass Correlation = -.3295

- 95.00% C.L: Lower = -.3329 Upper= .6367 .

F= .0085 DF=( 1, 6:0) Sig.=.9294 (Test Value=.0000)

Average Measure Intraclass Correlation = -116.000 ‘
95.00% C.I.: Lower =-1030.13 Upper= .8751

F= .0085 DF=( 1, 6.0) Sig.=.9294 (Test Value=.0000)

Reliability Coefficients
NofCases= 2.0 N of Items = 4

Alpha =-29.3333
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Private Service Sector, Dimension 3:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
Between People .0703 1 .0703
Within People .0987 6 .0164
Between Measures 0369 3 .0123 5983 .6583
Residual - - .0617 3 .0206
Total .1690 7 .0241

Grand Mean .4838

. | Intraclass Correlation Coefficient
One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = .4502

95.00% C.I.: Lower= -.1477 - Upper= .9990
F= 42754 DF=( 1, 6.0) Sig.=.0842 (Test Value=.0000)
Average Measure Intraclass Correlation =~ .7661

95.00% C.1.: Lower = -1.0614  Upper= ..9998

F= 42754 DF=( 1, 6.0) Sig.=.0842 (Test Value=.0000)-

Reliability Coefficients
N of Cases= 2.0 N of Items = 4

Alpha= 7073
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Private Service Sector, Dimension 4.
R,ELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation ‘SumofSq. DF Mean Square F .  Prob.
Between People . .0050 1 .0050

WithinPeople * - .0700 6 0117 :

Between Méasures .~ . .0150 3 .0050 o 2727 8429
Residual S .0550 3 .0183 .

Total ©-.0750 7

.0107
Grand Mean, .4250: .

, Intfacléss Correlation Coefficient
One-way random effect model: People Effect Random

Single Measure Intrael'ass Correlation= -.1667
95.00% C.1.: 'Lower = -3121 Upper = - .9901 ‘
" F= 4286 DF=(. '6.0) Sig. =.5370 (Test Value = 0000 ).
Average Measure Intraclass Correlation = -1.3333 .
95.00% C.L.: . Lower =-19.5639 ~ Upper= .9975

- F== 4286 DF = ( 1, 60) Slg = 5370 (Test Value— 0000)

- 'Reliability Coefficients ' -
- Nof Cases = 20 N of Items = 4

Alpha = -2.6667
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Private Service Sector, Dimension 5:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation Sumof Sq. - DF  Mean Square F Prob.
Between People .0024 1 .0024
Within People .1098 6  .0183 ‘
Between Measures .0603 3 .0201 - 1.2194 4372
Residual S .0495 3 +.0165
Total - ' 1122 7 - .0160

Grand Mean 4100

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random’
Single Measure Intraclass Correlation = -.2763

95.00% C.IL.: Lower= -.3266 *. Upper= .9689
F= 1339 DF=( 1, 6.0) Sig.=:.7269 (Test Value=.0000)
Average Measure Intraclass Correlation = -6.4660

95.00% C.L.: Lower = -64.7985 Upper=.9920 ‘
F=..1339 DF=( 1, 6.0) Sig.=.7269 (Test Value =.0000)

Reliability Coefficients
NofCases= 2.0 " Nofltems = 4

~ Alpha= -5.7279
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Private Service Sector, Dimension 6:

RELTABILITY ANALYSIS - SCALE (ALPHA)
Analysis of Variance

Source of Variation Sum of Sq. DF Mean Square F " Prob. .

Between People .0008 1 .0008
. Within People .0230 6 .0038" ' : .
Between Measures .0171 3 0057 - 2.8898 '.2033
Residual .0059 3 .0020 5
Total 0238 7 .0034

Grand Mean .3625

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.2464

95.00% C.L.: Lower= -.3229 Upper= .9799
F=..2092 DF=( 1, 6.0) Sig. =.6635 (Test Value=.0000)
Average Measure Intraclass Correlation = -3.7812 )

95.00% C.I.: Lower =-41.1376 Upper = .9949
F= 2092 DF=( 1, 6.0) Sig.=.6635 (Test Value=.0000)

Reliability Coefficients

NofCases= 2.0 N of Items = 4

"~ Alpha= -1.4583
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Private Service Sector, bimension 7:
 RELIABILITY A-NALYSIS - SCALE (ALPHA)

Al;alysis of Variance

. Source of Variation =~ SumofSq. DF- Mean Square F Prob.
Between People ~ 7 .0008 1 0008
"Within People . 1 C 1912 6 0319 ‘ : -
Between Measures - .. .0413. 3 0138 - . 2752  .8413
Residual 1499 3 .0500 - N
Total - - C 1920 7 .0274

. Grand Mean .3075

" Intraclass Correlation Coefficlent Lo

. One-way random effect model: People Effect Random
. Single Measure Intraclass Correlation = -.3223

95.00% C.IL: © Lower=.-3321 . Upper= 8492

-F= .0251 DF=( -1, 6.0) Sig =.8793 (Test Value=.0000)

Average Measure Intraclass Correlation = -38.8229
© 95.00% C.I: Lower ="-349.963 Upper = .9575
F= .0251 DF=( 1, 6.0) Sig.=.8793 (Test Value=.0000) ‘

Reliability Coefficients

NofCases= 2.0 - Nof Iteme =4

~ Alpha=-61.4583



Public Local Agencies Sector, Dimension 1:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation =~ SumofSq. DF  Mean Square F Prob.
Between People 2053 2 1026
Within People A 2720 9 .0302
Between Measures 0565 3 .0188 5242 .6815
Residual 2155 6 0359
Total 4773 1

1 ~ .0434
Grand Mean .3742 '

Intraclass-Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation= " .3746

95.00% C.L: - Lower= -.1129 Upper= .9707
F= 33956 DF=( 2,. 9.0) Sig.=.0797.(Test Value =.0000 )
Average Measure Intraclass Correlation= .7055

95.00% C.I.: Lower= -.6830 Upper= .9925
F= 33956 DF=( 2, 9.0) Sig.=.0797 (Test Value=.0000 )

Reliability Coefficients
NofCases= 3.0 N ofItems= 4

Alpha= .6500
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- ”

' Public Local Agencies Sector, Djmension 2:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
_ Between People .1050 2 0525
Within People 2825 9 .0314
Between Measures . .0242 3 .0081 1871 9014
Residual 2583 6 .0431
Total 3875 11 .0352

Grand Mean .3750

~ Intraclass Correlation Coefficient
One-way random effect model: People Effect Random
Single Measure Intraclass Correlation= .1439
. 95.00% C.I.: Lower= -.2148 Upper = .9419
F= 1.6726 DF=( 2, 9.0) Sig.=.2412 (Test Value =.0000)
Average Measure Intraclass Correlation= .4021
95.00% C.1.: . Lower = -2.4167 Upper= .9848
F= 1.6726 DF=( 2, 9.0) Sig.=.2412 (Test Value =.0000)

Reliability Coefficients
NofCases= 3.0 NofItems = 4

Alpha= .1799
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Public Local Agencie’s Sector, Dimensfon 3:
"RELIABILITY ANALYSIS - SCALE (ALPHA)
. Analysis' of Variance

Source of Variation ‘ Sum*bfiSq. DF  Mean Square F Prob.

Between People . 0546 2 0273

Within People ‘ 1354 9 0150

_ Between Measures '~~~ .0215 .3 . .0072 3782 7725
Residual . .1139 - 6 .0190

* Total .- ..1900 11 .0173

~ Grand Mean 4300

Intraclass Correlatlon Coefficient
One-way random effect model: People Effect Random

. Single: Measure Intraclass Correlation= .1692 - -

'95.00% C.L: Lower= - 2057 , Upper = .9463

P 1.8146 DF=( 2, 9.0) Sig =.2177 (Test Value=.0000) -

Average Measure Intraclass Correlation= .4489 .
95.00% C.I.: ' Lower = -2.1493 Upper= .9860

- F= 18146 DF=( .2, 90) Slg = 2177 (Test Value =.0000) .

Reliability Coefficients
N of-jCziseé = 3.0 "~ Nofltems= 4

Alpha=" 3048 -
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Public Local Agencies Sector, Dimension 4:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysns of Varlance

_ Source of Variation .~  Sum of Sq. DF Mean Square F ° Prob.

Between People .0388 2 0194

Within People o 2569 9 .0285 »
Between Measures =~ . - .0706 3 ..0235 7584  .5569

“Residual ' 1862 . 6 .0310 -

Total . ..2956 11 .0269

Gr;md Mean .3625

Intraclass Correlation Coefficient -
One-way random effect model: People Effect Random

. Single Measure Intraclass Correlation = .-,0873

~ 95.00% CIL: .© Lower= -2825 Upper = .8655 ‘
" F= .6788 DF=( 2, 9.0) Slg =.5314 (Test Value = .0000° )
' 'Average Measure Intraclass Correlation = -.4731
95.00% C.L: Lower = -7.4184 Upper=.9626

'F= 6788 DE=( 2, 9.0) Sig =.5314 (Test Value=.0000)

Reliability Coefficients h

.. NofCases= 3.0 . NofItems=4

Alpha= -.6022
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Public Local Agencies Sector, Dimension 5:

RELTABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
Between People . 0168 2 .0084
Within People 1972 9 .0219
Between Measures .0294 3 .0098 3508  .7905
Residual .1678 6 .0280
Total 2140 11 .0195

Grand Mean .3775

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.1818

95.00% C.IL.: Lower = -.3041 Upper = .7796
F= 3846 DF=( 2, 9.0) Sig. =.6914 (Test Value =.0000)
Average Measure Intraclass Correlation = -1.6004

95.00% C.L: Lower =-13.8605 Upper = .9340
F= 3846 DF=( 2, 9.0) Sig.=.6914 (Test Value=.0000)

Reliability Coefficients
NofCases= 3.0 Nofltems= 4

Alpha= -2.3185
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Public Local Agencies Sector, Dimension 6:
RELIABILITY ANALYSIS - 8 C'ALE“_ (ALPHA)

, Analysns of Varlance

~ Source of Variation Sum of Sq DF Mean Square F Prob.
. Between People 0277 2 .0138
Within People .1828 9.  .0203 _ _
Between Measures .0769 3. ..0256 . 14524 3183
Residual . 1059 6 .0176 S -
~ . Total S 2104 . 11 0191

Grand Mean ' .2925

‘ . Intraclass Correlatlon Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.0867

95 00% Cl:. ~ Lower= - 2824 Upper = .8658 .
F=".6808 . DF = ¢ 2, 9. O) SIg =.5305 (Test Value =.,0000 )
‘Average Measure Intraclass Correlatlon = -4690

'95.00% C.I.: ‘Lower = -7.3947 Upper= .9627
F= .6808 DF=(" 2, 9.0) Sig.=.5305 (Test Value=.0000)

. RehabIhty Coefﬁclents -

. } NofCases— 3.0 : Nofltems= 4

Alpha = _2765 \
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Public Local Agencies Sector, Dimension 7:
»RELI,ABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation * ~. SumofSq. DF - Mean Square: F . Prob.
Between People - .0039 2 .0020
Within People .3695 9 .0411

Between Measures .1636 3 .0545 1.5893 .2876
" Residual .2059 6 .0343 : ‘
Total 3735 11 .0340 .

Grand Mean 2750

. . Intraclass Correlation Coefficient
One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = - -.3123 ‘
95.00% C.L:, Lower = -.3296 Upper= .1828
F= .0481 DF=( 2, 9.0) Sig.=.9533 (Test Value=.0000) °
. Average Measure Intraclass Correlation = -19.7904
95.00% C.I.: Lower =-117.811 Upper= 4721
F= .0481 DF=( 2, 9.0) Sig.=.9533 (Test Value=.0000)

Reliability Coefficients

NofCases= 3.0 N of Items = 4

Alpha=-16.3769




~ Public State and Federal Agencies Sector, Dimension 1:
RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
Between People 0212 1 0212
Within People - 1237 8 0155 '
Between Measures =~ =~ .0253 4 .0063 2577  .8913
Residual ‘ .0983 4 .0246
" Total .1448 9

0161
Grand Mean 14060 :

Intraclass Correlation Coefficient

One-way random efféct model: People Effect Random’
Single Measure Intraclass Correlation = .0687.

95.00% C.1.: Lower = -.1959 Upper= .9962
F= 13687 DF=( 1, 8.0) Sig.=.2757 (Test Value=.0000)
Average Measure Intraclass Correlation = .2694

95.00% C.1.: Lower = -4.5315 ~ Upper= .9992
F= 13687 DF=( 1, 8.0) Sig.=.2757 (Test Value =.0000)

Reliability Coefficients

NofCases= 2.0 Nofltems= 5

Alpha= -.1619




Public State and Federal Agencies Sector, Dimension 2:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
Between People .0032 1 .0032
Within People 2555 8 .0319
Between Measures 1836 4 .0459 2.5509 .1933
Residual .0720 4 .0180
Total 2588 9 .0288

Grand Mean .4080

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.2191

95.00% C.1.: Lower = -.2458 Upper= .9505
F= .1014 DF=( 1, 8.0) Sig.=.7583 (Test Value=.0000)
Average Measure Intraclass Correlation = -8.8580

95.00% C.IL.: Lower =-73.6339 Upper=.9897
F= .1014 DF=( 1, 8.0) Sig. =.7583 (Test Value=.0000)

Reliability Coefficients
NofCases= 2.0 . _N of tems= 5

Alpha= -4.5525
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Public State and Federal Agencies Sector, Dimension 3:
RELTABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
© Between People 0504 1 0504
Within People .3090 8 .0386
Between Measures 1699 4 0425 1.2208 4257
Residual 1391 4 .0348
Total 3594 9 .0399

Grand Mean .4470

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation= .0575

95.00% C.L: Lower= -.1984 Upper=.9960
F= 13051 DF=( 1, 8.0) Sig.=.2863 (Test Value=.0000 )
Average Measure Intraclass Correlation = .2338

95.00% C.L.: Lower = -4.8009 Upper= .9992
F= 13051 DF=( 1, 8.0) Sig.=.2863 (Test Value =.0000)

Reliability Coefficients
NofCases= 2.0 NofItems= 5

Alpha= .3100
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Public State and Federal Agencies Sector, Dimension 4:

RELIABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq.. DF Mean Square F Prob.
Between People .0122 1 .0122
Within People 5380 8 .0672
Between Measures .3940 4 .0985 2.7361 .1766
Residual ‘ .1440 4 .0360
Total 5502 9 .0611

Grand Mean .3150

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.1956

95.00% C.I: - Lower= -2425 = Upper= .9720
F= .1822 DF=( 1, 8.0)Sig.=.6808 (Test Value=.0000)
Average Measure Intraclass Correlation = -4.4898

95.00% C.IL.: Lower = -40.5626 Upper= .9943
F= .1822 DF=( 1, 8.0) Sig.=.6808 (Test Value=.0000)

Reliability Coefficients

NofCases= 2.0 N of Items = 5 ‘

Alpha= -1.9388




Public State and Federal Agencies Sector, Dimension 5:

"RELTABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation SumofSq. DF  Mean Square F Prob.
Between People 9.0E-05 1 .0001
Within People 3167 8 .0396 _
- Between Measures 2045 4 -.0511 1.8213 .2878
Residual 1123 4 .0281 |
Total » 3168 9

.0352
Grand Mean .4030 ‘

: Intraclass Correlation Coefficient:

One-way random effect inodel: Pecple Effect Random

Single Measure Intraclass Correlation = '-.2493 .

95.00% C.L: Lower= -2499.  Upper=" .1903
F= .0023 DF=( 1, 8.0) Sig.=.9631 (Test Value=".0000)
- Average Measure Intraclass Correlation = -438.889 L
©95.00% C.1.: Lower =-3329.35 Upper= .5402- °

F= .0023 DF=( .1, 8.0) Sig.=.9631 (Test Value=.0000)

~ Reliability Coefficients .

N of Cases = - -;'2;(‘)' Nofltems = 5

" Alpha=-310.833




Public State and Federal Agencies Seétor, Dimension 6:
. RELTABILITY ANA'L-YSI'S - SCALE (ALPHA)

- Aﬁalysis‘of Variance

Source of Variation Sumof Sq. DF  Mean Square F Prob.
Between People - . ..0203 ‘1 .0203
Within People - 3518 8’ .0440
Between Measures. 1933 - 4 .0483 1.2198 .4260
Residual. - = - 1585 4 .0396
Total 3721 9 0413

Grand Mean .3690

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = -.1210

95.00% C.I.: Lower=- -2313 . Upper= .9888
F= 4604 DF=( 1, 8.0) Sig.=.5166 (Test Value=.0000)
Average Measure Intraclass Correlation = -1.1719

95.00% C.I.: Lower =-15.4428 Upper= .9977
F= 4604 DF=( 1, 8.0) Sig.=.5166 (Test'Value=.0000)

Reliability Coefficients

NofCases= 2.0 Nofltems= 5

Alpha= -9568




Public State and Federal Agencieg Sector, Dimension 7:
RELTABILITY ANALYSIS - SCALE (ALPHA)

Analysis of Variance

Source of Variation Sumof Sq. DF  Mean Square F Prob.
Between People .1690 1 1690
Within People 3092 8 .0387 -
Between Measures - 2574 4 .0644 49699 .0748
Residual .0518 4 .0129
Total 4782 9 .0531

Grand Mean .2640

Intraclass Correlation Coefficient

One-way random effect model: People Effect Random
Single Measure Intraclass Correlation = .4028

95.00% C.1.: Lower = -.0923 Upper= .9988
F= 43720 DF=( 1, 8.0) Sig.=.0699 (Test Value =.0000 )
Average Measure Intraclass Correlation = .7713 ‘

95.00% C.1.: Lower= -.7317 Upper=.9998
F= 43720 DF=( 1, 8.0) Sig.=.0699 (Test Value=.0000)

Reliability Coefficients
NofCases= 2.0 Nofltems= 5

Alpha= 9234

137




* APPENDIX C HALO-ERROR CALCULATION

Private Manufacturing'Sector: Examiner 1

";‘ Correlation is significant at the 0.05 levef (2—,tailed)1

“The determinant of the diménsion intercorrelation matrix is 7.758E-14. .

‘138

7
‘Correlations
: e DIM_1 |DIM _2|DIM_3|/DIM 4|DIM 5| DIM 6 | DIM 7
DIM_1 Pearson Correlation| .1.000 | .908 | .650 -( .920 .| .156 [ .970* .838
" Sig. (2-tailed) 092 | .350.| .080| .844 030 | .162
. N .4 4 | 4 |4 |[4 4 | . 4
" |DIM_2 Pearson Correlation| .908 | 1.000 | .906 | .679 | .128 | .977* .646
Sig. (2-tailed)] .092 .| 094 | 321 | 872 | ..023. °| .354
. - . N 4 4 | 4 | 4. 4| 4 .4
|DPIM_3 Pearson Correlation| .650 906 | 1.000 | .333 | -.031'| .796 | .288°
) ' +Sig. (2-tailed)) .350 .094 .| 667 | 969 204 | 712
L S N 4. 4 4 4 .| 4 4 4
DIM_4- Pearson Correlation] 920 | .679 | .333 | 1.000 | .031 796 813
' Sig. (2-tailed)l .080 | .321 | 667 .| . 969 [ .204 187
R L N 4 {4 [ 4| 4 4 | 4 4
DIM_5 Pearson Correlation] .156--| .128 | -.031.] :031 | 1.000 | 222 | .606
o Sig. (2-tailed)| 844 .| .872| 969 | .969. . 778 394
S ‘N.-4 -|. 4 | 4 4-| 4 4 4
|DIM_6 Pearson Correlation- .970* |-977* |".796 | .796 | .222 | 1.000 .787
~ Sig. (2-tailed)l .030 .| 023" | 204 | .204 | :778 . o213
: N 4.1 4 | 4 |4 4 4 | 4
|DIM_7 Pearson Correlation|. .838 646 |- 288 /[ 813 .606 | .787 .| 1.000
Sig. (2-tailed)| " 162 |- .354 | .712 | .187 | 394 213" .
N 4 4. .4 4 | 4 | -4 4
-4 4 4 4 | 4 4 4




| Private Manufacturing Sector: Examiner 2

Correlations
DIM 1|DIM 2| DIM 3 (DM 4 |DIM 5 |DIM 6 | DIM 7
DIM_1' - Pearson Correlation| 1.000 | .938 831 | -.639 ["-958 | .973 917
Sig. (2-tailed)] . 225 375 | 558 | .184 .149 262
‘ ' : N 3 3 " 3 | "3 3 1 3° 3
DIM_2 Pearson Correlation| .938 | 1.000 | .972 .866 | -.998* [ .832 | .998*
Sig. (2-tailed)] .225 . 150 ¢ 333 7| 041 | 374 037
. g N -3 - 3 3 -3 3 3 3
DIM-3 Pearson Correlation| .831 972 1.000 959 -955 |- .679 984
Sig. (2-tailed)l .375 | .150 . JA83 ] -.191 524 114
N 3 3 3 .3 3 3 3
DIM_4 Pearson Correlation| .639 | .866 959 1.000 | -.832 444 | .893
Sig. (2-tailed)] .558 | .333 | .183 | . 374 707 297
4 N 3 3 3 3 .3 3 3 -
DIM 5 Pearson Correlation| -.958 | -.998* | -955 | -832 | 1.000 | -.866 | -.993
Sig. (2-tailed)| .184 | ".041 191 374 . 333 077
N 3 3 3 ]. 3 3 3 3
DIM_6 Pearson Correlation| .973 832 .679 444 -.866 | 1.000 .799
Sig. (2-tailed)| .149 | .374 524 707 333 . 411
N 3 3 3 3 3 3 3
DIM_7 Pearson Correlation| .917 | .998* | .984 .893 -.993 799 | 1.000
Sig. (2-tailed)| .262 |, .037 114 297 077 | 411 .
3 |73 3 3 3 3 3

* Correlation is significant at the 0.05 level (2;téiled).

The determinant of the dimension intercorrelétion matrix is 1.185E-16.




Public Local Sector; Examiner 1

Correlations

DIM 1|DIM 2 |DIM 3 | DIM 4 |DIM 5| DIM 6 |DIM 7

DIM_1 Pearson Correlation| 1.000 | -.225 .106 . 948 | -.982 | -.071
Sig. (2-tailed)] . .856 932 . 206 120 955

‘ N 3 3 3 3 3 3 3
DIM_2 Pearson Correlation| -.225 | 1.000 | .945 . .096 A04 988
Sig. (2-tailed)| .856 . 212 . 939 735 .099

L N 3 3 3 3 3 3 3
DIM_3 Pearson Correlation| .106 945 1.000 . 416 .082 984
Sig. (2-tailed)] .932 | .212 . . 727 948 113

N 3 3 3 3 3 3 3

DIM_4 Pearson Correlation
Sig. (2-tailed)] . . . . . . .
N 3 3 3 3 3 3 3

DIM_5 Pearson Correlation| .948 .096 416 . 1.000 { -.872 | .249
' Sig. (2-tailed)| .206 | .939 727 . . 326 .840
N 3 | 3 3 3 3 3 3
DIM_6 Pearson Correlation| -.982 | .404. | .082 .| -872 ] 1.000 | 257
Sig. (2-tailed)] .120 | .735 948 . 326 . .835
N 3 3 3 3 3 3 3
DIM_7 Pearson Correlation] -.071 | .988 984 . 249 257 | 1.000
' Sig. (2-tailed)] .955 | .099 113 . .840 .835 .
: N 3 3 3 3 3 3 3

a Cannot be computed because at least one of the variables is constant.

The determinant of the dimension intercorrelation matrix can not be calculated.




Public Local Sector: Examiner 2

Correlations
\ DIM 1|({DIM 2|DIM 3|DIM 4|DIM 5|[DIM 6|DIM 7
DIM_1  Pearson Correlation| 1.000 | .811 | 410 | .995 | .719 | -.686 | -.153
' Sig. (2-tailed)) . . | .398 | .731 | .065 | 489 | .519 | .902
N 3 3 3 3 3 3 3
DIM_2  Pearson Correlation| .811 | 1.000 | .866 | .866 | .990 | -982 | .454
Sig. (2-tailed)] .398 . 333 | 333 | .091 | .121 | .700
.N .3 | 3 -3 3 3 3 3
DIM_3  Pearson Correlation] .410 | .866 | 1.000 [ .500 | .929 [ -945 | .839
‘Sig. (2-tailed)] .731 | .333 . 667 | 242 | 212 | .367
N 3 3 3 3 3 3 3
DIM_4  Pearson Correlation| .995 | .866 | .500 [ 1.000 | .786 | -.756 | -.052
Sig. (2-tailed)] 065 | .333 | .667 . 425 | 454 | 967
‘N 3 3 3 3 3 3 3
DIM_5  Pearson Correlation] .719 | .990 | .929 | .786 | 1.000 | -.999* | .577
Sig. (2-tailed)] 489 | .091 | .242 | 425 . 030 | .609
, - N 3 3 3 3 3 3 3
DIM_6 Pearson Correlation| -.686 | -.982 | -.945 |-.756 |-.999* | 1.000 | -.614
Sig. (2-tailed)) .519 | .121 | 212 | 454 | .030 . 579
N 3 ] 3 3 | 3 3 3 3
DIM_7  Pearson Correlation| -.153 | 454 | .839 | -.052 | .577 | -.614 | 1.000
~ Sig. (2-tailed)] .902 | .700 | 367 | .967 | .609 | 579 .
N 3 3 3 3 3 3 3

* Correlation is significant at the 0.05 level (2-tailed).

The determinant of the dimension intercorrelation matrix is -6.856E-18.
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