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Abstract

There is a growing interest in empirical research in operations management. The Q-sort method, which is a
method of assessing reliability and construct validity of questionnaire items at a pre-testing stage, is described.
The method is cost efficient and simple, yet provides ample insight into potential problem areas in the
questionnaire items that are being tested. Two examples are provided on how the method was actually applied in
large-scale survey research.
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Introduction

Recently, there has been a growing interest in empirical research in operations management (Melnyk and
Handfield, 1998). For instance, Journal of Operations Management has recently dedicated one whole issue on
empirical research (Volume 16, Issue 4, July 1998). Researchers are called to build operations management
theory through survey research (Malhotra and Grover, 1998), case studies and field research (Meredith, 1998).
Empirical assessment of construct validity (O'Leary-Kelly and Vokurka, 1998) and scale development
techniques (Hensley, 1999) are also gaining interest.

This paper describes the Q-sort method, which is a method of assessing reliability and construct validity of
questionnaire items that are being prepared for survey research. The method is applied at the pre-test stage,
which comes after the item generation through literature search and before the administering of questionnaire
items as a survey. The method is cost efficient and simple, yet provides ample insight into potential problem
areas in the questionnaire items that are being tested.

In the following section, we describe the theoretical basis for the method, including the formulas for calculating
evaluation indices Cohen’s Kappa and the Hit Ratio. In section three, we provide two examples of how the
method was used in actual research. We conclude with a short discussion on the implication for research.

Theoretical Basis

The Q-sort method is an iterative process in which the degree of agreement between judges forms the basis of
assessing construct validity and improving the reliability of the constructs. The method consists of two stages. In
the first stage, two judges are requested to sort the questionnaire items according to different constructs, based on
which the inter-judge agreement is measured. In the second stage, questionnaire items that were identified as
being too ambiguous, as a result of the first stage, are reworded or deleted, in an effort to improve the agreement
between the judges. The process is carried out repeatedly until a satisfactory level of agreement is reached.

The following example describes the theoretical basis for the Q-sort method and the two evaluation indices to
measure inter-judge agreement level; Cohen’s Kappa (Cohen, 1960) and Moore and Benbasat’s “Hit Ratio”
(Moore and Benbasat, 1991).

Let us assume that two judges independently classified a set of N components as either acceptable or rejectable.
After the work was finished the following table was constructed:

Judge 1
IAcceptable Rejectable Totals
Judge 2 Acceptable  [X; X 12 LEH
Rejectable  [X5) X2 X o+
Totals X1 X2 IN

Xij = the number of components in the i"" row and j™ column, fori,j =1,2.
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The above table can also be constructed using percentages by dividing each numerical entry by N. For the
population of components, the table will look like:

Judge 1
Acceptable Rejectable Totals
Judge 2 Acceptable | Py Py P
Rejectable P21 P22 P 2+
Totals P4 P, 100

Pij = the percentage of components in the i" row and i column.

We will use this table of percentages to describe the Cohen’s Kappa coefficient of agreement. The simplest
measure of agreement is the proportion of components that were classified the same by both judges, i.e., X Pj; =
Py + Py. However, Cohen suggested comparing the actual agreement, ; P;; , with the chance of agreement that
would occur if the row and columns are independent, i.e., X; Pi;P.;. The difference between the actual and
chance agreements, X; P;; - i P;. P4, is the percent agreement above which is due to chance. This difference can
be standardized by dividing it by its maximum possible value, i.e., 100% - X; P;;P.;. The ratio of these is denoted
by the Greek letter Kappa and is referred to as Cohen’s Kappa.

Thus, Cohen’s Kappa as a measure of agreement can be interpreted as the proportion of joint judgement in which
there is agreement after chance agreement is excluded. The three basic assumptions for this agreement
coefficient are: 1) the units are independent, 2) the categories of the nominal scale are independent and mutually
exclusive, and 3) the judges operate independently.

For Kappa, no general agreement exists with respect to required scores. However, several studies have
considered scores greater than 0.65 to be acceptable (e.g. Vessey, 1984; Jarvenpaa 1989). Landis and Koch
(1977) have provided a more detailed guideline to interpret Kappa by associating different values of this index to
the degree of agreement beyond chance. The following guideline is suggested by them:

Degree of Agreement
Value of Kappa Be;%ond Chance ¢
.76 - 1.00 Excellent
40 -.75 Fair to Good (Moderate)
.39 or less Poor

A second overall measure of both the reliability of the classification scheme and the validity of the items was
developed by Moore and Benbasat (1991). The method required analysis of how many items were placed by the
panel of judges for each round within the target construct. In other words, because each item was included in the
pool explicitly to measure a particular underlying construct, a measurement was taken of the overall frequency
with which the judges placed items within the intended theoretical construct. The higher the percentage of items
placed in the target construct, the higher the degree of inter-judge agreement across the panel which must have
occurred.

Scales based on categories which have a high degree of correct placement of items within them can be
considered to have a high degree of construct validity, with a high potential for good reliability scores. It must be
emphasized that this procedure is more a qualitative analysis than a rigorous quantitative procedure. There are no
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established guidelines for determining good levels of placement, but the matrix can be used to highlight any
potential problem areas. The following exemplifies how this measure works.

Consider the simple case of four theoretical constructs with ten items developed for each construct. With a panel
of three judges, a theoretical total of 30 placements could be made within each construct. Thereby, a theoretical
versus actual matrix of item placements could be created as shown in the table below (including an ACTUAL
“N/A: Not Applicable” column where judges could place items which they felt fit none of the categories).

ACTUAL o/ Hi
- = c 5 NA Total % Hits
A 26 2 1 0 1 30 87
B 8 18 4 0 0 30 60
THEORETICAL C 0 0 30 0 0 30 100
D 0 1 0 28 1 30 93

Item Placements: 120 Hits: 102 Overall “Hit Ratio”: 85%

The item placement ratio (the “Hit Ratio”) is an indicator of how many items were placed in the intended, or
target, category by the judges. Examination of the diagonal of the matrix shows that with a theoretical maximum
of 120 target placements (four constructs at 30 placements per construct), a total of 102 “hits” were achieved, for
an overall “hit ratio” of 85%. More important, an examination of each row shows how the items created to tap
the particular constructs are actually being classified. For example, row C shows that all 30-item placements
were within the target construct, but that in row B, only 60% (18/30) were within the target. In the latter case, 8
of the placements were made in construct A, which might indicate the items underlying these placements are not
differentiated enough from the items created for construct A. This finding would lead one to have confidence in
a scale based on row C, but be hesitant about accepting any scale based on row B. An examination of off-
diagonal entries indicates how complex any construct might be. Actual constructs based on columns with a high
number of entries in the off-diagonal might be considered too ambiguous, so any consistent pattern of item
misclassification should be examined.

Examples
Research on Post-industrial Manufacturing

Nahm (2000) studied the relationship between external environment, internal environment (“managerial beliefs
and attitudes” and “organizational structure”), and manufacturing practices through a large-scale survey. As part
of this research, questionnaire items were developed to measure the constructs “external environment,”
“managerial beliefs and attitudes,” and “organizational structure” (items for “manufacturing practices” were
adopted from Koufteros, 1995). The development of the instrument was carried out in two steps. The first step
was item generation. The purpose of this step was to create pools of items for each of the constructs that fit the
construct definitions.

Once the item pools were created, items for the various constructs were re-evaluated to eliminate redundant or
ambiguous items. This was done through structured interviews with practitioners from five different
manufacturing firms. The focus was to check the relevance of each construct's definitions and clarity of wordings
of sample questionnaire items. The result was the following number of items in each pool:
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External Environment

Level of Market Heterogeneity 10
Degree of Market Segmentation 8
Length of Product Life Cycle 10
Driving Force for Manufacturing Technology 10
Number of Customer Requirements 10
Sub-Total 48

Managerial Beliefs and Attitudes

Goals for Investing in Facilities and Equipment 10
Organization of Work 10
Scope in Decision Making 11
Management Mechanism 10
Focus of Managerial Tasks 10
Focus of Supplier Relationships Management 10

Sub-Total 61

Organizational Structure

Locus of Decision Making 12
Nature of Formalization 10
Number of Layers in Hierarchy 8
Level of Horizontal Integration 12
Level of Communication 12
Sub-Total 54
Total 163

Items placed in a common pool were subjected to two sorting rounds by two independent judges per round. The
basic procedure was to have practitioners from the industry act as judges and sort the items from the first stage
into separate constructs, based on similarities and differences among items. Based on the placements made by
the judges the items could then be examined and inappropriately worded or ambiguous item could be eliminated
or reworded. Two goals for this stage were: to attempt to identify any ambiguous items, and to pre-assess the
construct validity of the various scales being developed.

First, judges sorted the questionnaire items into construct categories. Each item was printed on a 3 x 5 -inch
index card. The cards were shuffled into random order for presentation to the judges. Each judge sorted the cards
into categories. A “not available” category definition was included to ensure that the judges did not force any
item into a particular category. During the two sorting rounds, two different pairs of judges were utilized. Each
set of judges included a manufacturing engineer/manager or a top management executive to ensure that the
perceptions of the target population would be included in the analysis. Prior to sorting the cards, the judges were
briefed with a standard set of instructions that were previously tested with a separate judge to ensure
comprehensiveness and comprehensibility. Judges were allowed to ask as many questions as necessary to ensure
they understood the procedure.

To assess the reliability of the sorting conducted by the judges, two different measures were made. First, for each
pair of judges in each sorting step, their level of agreement in categorizing items was measured using Cohen’s
Kappa.
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Table 1. Inter-Judge Raw Agreement Scores: First Sorting Round

15/02/2002

Judge 1
1 12 |3 |4 5 (6 |7 |8 |9 (10 ({11 (12 |13 |14 |15 |16 |[NA
1 |6 |2
2 6 1
3 8 |1
4 11
5 2 1 |9
J |6 6
u |7 1 |5 I3 1
g 3 4 6 p i
e 2 1
10 1 8 |1
2 |11 1 9
12 8 2
13 2 9 2
14 8
15 1 |1 10
16 312 |5 |1
NA 1 |1
Total Items Placement: 163 Number of Agreements:121 |Agreement Ratio: 0.74
1. Market heterogeneity
2. Degree of market segmentation
3. Length of product life cycle
4. Driving force for manufacturing technology
5. Number of customer requirements
6. Goals for investing in facilities and equipment
7. Organization of work
8. Scope in decision making
9. Management mechanism
10. Focus of managerial tasks
11. Focus of supplier relationships management
12. Locus of decision making
13. Nature of formalization
14. Number of layers in hierarchy
15. Level of horizontal integration
16. Level of communication
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Table 2. Items Placement Ratios: First Sorting Round

Actual Categories
1 2 [3 |4 |5 [6 |7 |8 |9 [10 |11 |12 |13 |14 |15 |16 [NA|T |%
1 |16 |1 3 20 180%
2 |1 |14 1 16 |88%
T I3 17 |3 20 [85%
h |4 20 20 1100%
e |5 1 |19 20 195%
o |6 14 |2 2 )2 20 |70%
r |7 1513 |2 20 |75%
e |8 5 |16 1 22 |73%
t |9 3 |16 1 20 [80%
10 2 |1 17 20 [85%
¢ |11 1 18 20 190%
a 12 19 13 |2 24 179%
L3 B 1 20 [90%
14 16 16 1100%
15 1 |1 22 24 192%
16 1 |3 [3 |16 |1 (24 |67%
Total Items Placement: 326 Number of Hits: 273 Overall Hit Ratio: 84%
1. Market heterogeneity 12. Locus of decision making
2. Degree of market segmentation 13. Nature of formalization
3. Length of product life cycle 14. Number of layers in hierarchy
4. Driving force for manufacturing technology 15. Level of horizontal integration
5. Number of customer requirements 16. Level of communication
6. Goals for investing in facilities and equipment
7. Organization of work
8. Scope in decision making
9. Management mechanism
10. Focus of managerial tasks
11. Focus of supplier relationships management
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First Sorting Round

In the first round, the inter-judge raw agreement scores averaged 0.74 (Table 1), the
initial overall placement ratio of items within the target constructs was 84 % (Table 2),
and the Kappa scores averaged 0.73. A summary of the first round inter-judge agreement
indices is shown in Table 3. Following the guidelines of Landis and Koch (1977) for
interpreting the Kappa coefficient, the value of 0.73 indicates a moderate, but almost
excellent level of agreement beyond chance for the judges in the first round. This value is
slightly lower than the value for raw agreement, which is 0.74 (Table 1). The level of
item placement ratios averaged 84%. For instance, the lowest item placement ratio value
was 67% for the “level of communication” construct, indicating a low degree of construct
validity. On the other hand, several constructs ("driving force for manufacturing
technology" and "number of layers in hierarchy") obtained a 100% item placement ratio,
indicating a high degree of construct validity.

In order to improve the Cohen’s Kappa measure of agreement, an examination of the off-
diagonal entries in the placement matrix (Table 2) was conducted. Any ambiguous items
(fitting in more than one category) or too indeterminate items (fitting in no category)
were either deleted or reworded. Overall, 29 items were deleted, and 25 items were
reworded. The remaining number of items for each construct after the first round of Q-
sort was as follows:

External Environment

Level of Market Heterogeneity 7
Degree of Market Segmentation 7
Length of Product Life Cycle 8
Driving Force for Manufacturing Technology 10
Number of Customer Requirements 10
Sub-Total 42
Managerial Beliefs and Attitudes

Goals for Investing in Facilities and Equipment 7
Organization of Work 7
Scope in Decision Making 8
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Table 3. Inter-Judge Agreements

Agreement Measure Round 1 |Round 2
Raw Agreement 0.74 0.80
Cohen's Kappa 0.73 0.78
Placement Ratio Summary
External environment 80% 86%
Degree of market segmentation 88% 93%
Length of product life cycle 85% 81%
Driving force for manufacturing technology 100%  [95%
Number of customer requirements 95% 85%
Goals for investing in facilities and equipment 70% 100%
Organization of work 75% 93%
Scope in decision making 73% 69%
Management mechanism 80% 86%
Focus of managerial tasks 85% 94%
Focus of supplier relationships management 90% 100%
Locus of decision making 79% 83%
Nature of formalization 90% 100%
Number of layers in hierarchy 100%  [81%
Level of horizontal integration 92% 91%
Level of communication 67% 75%
Average 84% 88%

Management Mechanism 7

Focus of Managerial Tasks 8

Focus of Supplier Relationships Management 10

Sub-Total 47

Organizational Structure

Locus of Decision Making 9

Nature of Formalization 9

Number of Layers in Hierarchy 8

Level of Horizontal Integration 11

Level of Communication 8

Sub-Total 45
Total 134

5/02/2002
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Second Sorting Round

Again, two judges were involved in the second sorting round, which included the reworded
items developed after the first sorting round. In the second round the inter-judge raw
agreement scores averaged 0.80 (Table 4), the initial overall placement ratio of items
within the targets constructs was 88 % (Table 5), and the Kappa scores averaged 0.78. A
summary of the second round inter-judge agreement indices is shown in the second column
of Table 3. The value for Kappa coefficient of 0.78 is higher than the value obtained in the
first round, and indicates an excellent fit, based on the guidelines of Landis and Koch
(1977) for interpreting the Kappa coefficient. The level of item placement ratios averaged
88%. The lowest item placement ratio value was that of 69% for the “scope in decision
making” construct, indicating a low degree of construct validity. Again several constructs
("goals for investing in facilities and equipment," "focus of supplier relationships
management,” and "nature of formalization") obtained a 100% item placement ratio,
indicating a high degree of construct validity.

10
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Table 4. Inter-Judge Raw Agreement Scores: Second Sorting Round

Judge 3
1 2 3 |4 |5 (6 |7 8 |9 (10 (11 |12 |13 (14 |15 |16 |NA
1 |5 |1 1
2 |1 |6
3 1 |6 |1
4 10
5 1 |7 2
1Jl 6 7 1
7 6 3 |1
d 8 3 1 |1
C 2 |5
10 7
4 |1 10
12 7 1
13 2 |9 1
14 1 5
15 1 9
16 1 1 |5
NA 2
Total Items Placement: 134 Number of Agreements:107 |Agreement Ratio: 0.80
1. Market heterogeneity
2. Degree of market segmentation
3. Length of product life cycle
4. Driving force for manufacturing technology
5. Number of customer requirements
6. Goals for investing in facilities and equipment
7. Organization of work
8.  Scope in decision making
9. Management mechanism

Focus of managerial tasks

. Focus of supplier relationships management
. Locus of decision making
. Nature of formalization

Number of layers in hierarchy

. Level of horizontal integration

Level of communication

11
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Table 5. Items Placement Ratios: Second Sorting Round

15/02/2002

TEO NN RO —

Goals for investing in facilities and equipment
Organization of work
Scope in decision making

. Management mechanism
0. Focus of managerial tasks
1. Focus of supplier relationships management

Actual Categories
1 2 |3 |4 |5 |6 |7 [8 [9 (10 |11 [12 |13 |14 |15 [16 |[NA |T %
1 |12 |1 1 14 |86%
2 |1 |13 14 193%
T |3 1 |13 16 |81%
h |4 1 |19 20 |95%
e |5 1 |17 2 120 |85%
o |6 14 14 1100%
r |7 13 1 14 193%
e |8 3 |11 1 |1 16 169%
t |9 12 14 186%
i (10 1 15 16 194%
c |11 20 20 1100%
a 112 15 |2 1 18  |83%
SE 18 18 [100%
14 1 13 2 |16 |81%
15 2 20 22 191%
16 2 |1 1 |12 16 |75%
Total Items Placement: 268 Number of Hits: 237 Overall Hit Ratio: 88%
Market heterogeneity 12. Locus of decision making
Degree of market segmentation 13. Nature of formalization
Length of product life cycle 14. Number of layers in hierarchy
Driving force for manufacturing technology 15. Level of horizontal integration
Number of customer requirements 16. Level of communication

In order to further improve potential reliability and construct validity, an examination of
the off-diagonal entries in the placement matrix (Table 5) was conducted. Again, any
ambiguous items (fitting in more than one category) or too indeterminate items (fitting in
no category) were either deleted or reworded. Overall, 29 items were further deleted, and
15 items were reworded. The remaining number of items for each construct after the
second round of Q-sort was as follows:

12
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External Environment

Level of Market Heterogeneity

Degree of Market Segmentation

Length of Product Life Cycle

Driving Force for Manufacturing Technology
Number of Customer Requirements

Sub-Total 3

N33 N

Managerial Beliefs and Attitudes

Goals for Investing in Facilities and Equipment

Organization of Work

Scope in Decision Making

Management Mechanism

Focus of Managerial Tasks

Focus of Supplier Relationships Management
Sub-Total 4

[ N Y, BN BN |

Organizational Structure

Locus of Decision Making 6
Nature of Formalization 7
Number of Layers in Hierarchy 6
Level of Horizontal Integration 8
Level of Communication 6
Sub-Total 33
Total 105

At this point, we stopped the Q-sort method at round two, for the raw agreement score of
0.80, Cohen’s Kappa of 0.78, and the average placement ratio of 88% were considered as
an excellent level of inter-judge agreement, indicating high level of reliability and
construct validity.

Research on Quality Management

The second example is from Solis-Galvan (1998) who studied the relationship between
quality management and manufacturing competitive capabilities. The basic steps for the
instrument development were the same as with Nahm (2000). The first step was item
generation. Then the initial pool of items was distributed to a random sample of 12
respondents from the industry for comments. The respondents were asked to provide
feedback about the clarity of the questions, instructions, the length of the questionnaire,
and provide relevant comments meant to improve the questionnaire. Based on the
feedback, items were modified or discarded to strengthen the construct and content
validity. As a result, the following number of items remained in each pool:

13
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Management Based Quality Practices

Top Management Support 11
Strategic Quality Planning 5
Sub-Total 16

Employee Based Quality Practices

Employee Training 5
Employee Involvement 5
Employee Empowerment 5
Employee Recognition 4
Sub-Total 19

Information Based Quality Practices

Quality Information Availability 5
Quality Information Usage 4
Benchmarking 4
Sub-Total 13

Customer Based Quality Practices

Customer Orientation 9
Customer Closeness 6
Sub-Total 15
Product/Process Based Quality Practices
Product Design 8
SPC Usage 3
Process Design 3
Sub-Total 14

Supplier Based Quality Practices
Supplier Quality 7

—

otal 84

DO8-103-1

5/02/2002

The second step was item testing. The basic procedure was to have quality managers, plant
managers, and top management executives judge and sort the items from the first stage into
separate quality management categories, based on similarities and differences among
items. A group of potential judges were identified from the local Chapter of the American
Society for Quality. All of the potential participants were representatives of the population
targeted for this study, and considered as knowledgeable in the quality field, and with the
required experience and position to assess the impact of TQM practices in their
organization. From this group, a random sample of six judges was selected to participate

during this stage.

14
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Results of First Sort

Two judges were involved in the first sorting round, which included items developed for
the quality management constructs (84 items). In the first round, the inter-judge raw
agreement scores averaged 0.71 (60 agreements among 84 items), the initial overall
placement ratio of items within the target constructs was 84 % (Table 6), and the Kappa
scores averaged 0.64.

A summary of the first round inter-judge agreement indices is shown in Table 7.
Following the guidelines of Landis and Koch for interpreting the Kappa coefficient, the
value of 0.64 indicates a moderate level of agreement beyond chance for the judges in the
first round. This value is slightly lower than the value for raw agreement, which is 0.67
(Table 7).

15
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Table 7. Inter-Judge Agreements

Agreement Measure Round 1 Round 2 Round 3

Raw Agreement 0.71 0.70 0.81

Cohen’s Kappa 0.64 0.68 0.81

Placement Ratio Summary
Top Management Involvement 86% 91% 91%
Strategic Quality Planning 80% 80% 90%
Employee Training 80% 100% 100%
Employee Involvement 80% 50% 80%
Employee Empowerment 80% 70% 80%
Employee Recognition 100% 80% 88%
Availability of Quality Information 100% 100% 100%
Usage of Quality Information 100% 100% 75%
Customer Orientation 55% 67% 83%
Closeness to Customers 91% 63% 75%
Product Design 75% 78% 83%
Statistical Process Control Usage 100% 100% 100%
Process Management 66% 100% 100%
Supplier Relationships 93% 88% 100%
Benchmarking 100% 88% 100%

Average 84% 82% 89%

18
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The level of item placement ratios averaged 84%. For instance, the lowest item placement
ratio value was 56% for the “customer orientation” construct, indicating a low degree of
construct validity. On the other hand, several constructs (“employee recognition,” “quality
information availability,” “quality information usage,” “usage of statistical quality
control,” and “benchmarking”) obtained a 100% item placement ratio, indicating a high
degree of construct validity.

In order to improve the Cohen’s Kappa measure of agreement, an examination of the off-
diagonal entries in the placement matrix (Table 6) was conducted. The first part of the
analysis revealed two significant clusters. The first one involved the constructs “top
management support,” “strategic quality planning,” and “employee training.” The second
cluster involved the constructs “employee involvement” and “employee empowerment.”
These clusters showed potential internal consistency, because the off-diagonals showed
clustering, rather than scattering, of items. An analysis of the two clusters was conducted
to identify ambiguous items or too indeterminate items, which resulted in rewording of the
appropriate items. Further, the “customer orientation” and “product design” constructs
revealed a light scattering of items, raising concern for the level of its internal consistency.
In this case, items classified in a construct different from what they were intended to be
were identified and reworded. One additional item was included in the “product design”
construct after reviewing its definition. Feedback obtained from both judges lead to the
creation of two additional items for the “customer closeness” construct and one additional
item for the “supplier quality” construct.

Results of Second Sort

Two judges were involved in the second sorting round, which included the reworded and
new items developed after the first sort round. In the second round the inter-judge raw
agreement scores averaged 0.70 (62 agreements among 88 items).

A summary of the second round inter-judge agreements indices is shown in the second
column of Table 7. The value for Kappa coefficient of 0.68 was higher than the value
obtained in the first round, but still indicated a moderate level of agreement beyond chance
for the judges in the second round. The level of item placement ratios averaged 82% (Table
8). The lowest item placement ratio was 50% for the “employee involvement” construct,
indicating a low degree of construct validity. Several constructs (“employee recognition,”
“quality information availability,” “quality information usage,” “usage of statistical quality
control,” and “process design”) obtained a 100% item placement ratio, indicating a high
degree of construct validity.

29 ¢¢

In order to further improve the Cohen’s Kappa, an examination of the off-diagonal entries
in the placement matrix (Table 8) was conducted. The analysis revealed two significant
clusters. The first involved the constructs “employee involvement” and “employee

19
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empowerment,” while the second involved the constructs ‘“customer orientation” and
“customer closeness.” The results of the second round show an improvement over the type
of problems found in the first round since no scattering patterns were identified. The
second round results argue well for potential internal consistency, because the off-
diagonals showed clustering, rather than a scattering of items.

Further, analysis of the two clusters resulted in rewording four items belonging to the
constructs “customer orientation,” “product design,” and “supplier quality.” One additional

question suggested by two judges was added to the “SPC usage” construct.

20
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IE Working Paper DO8-103-1 5/02/2002
Results of Third Sort

Two judges participated in the third sorting round, which included the reworded items and
the new item added to the “SPC usage” construct. In the third round the inter-judge raw
agreement scores averaged 0.81 (72 agreements among 89 items), the initial overall
placement ratio of items within the targets constructs was 89 % (Table 9), and the Kappa
scores averaged 0.81.

A summary of the third round inter-judge agreements indices is shown in the third column
of Table 7. The value for Kappa coefficient of 0.80 is significantly higher than the value
obtained in the second round, and indicates an excellent level of agreement beyond chance.
The level of item placement ratios averaged 89%. The lowest item placement ratio value
was that of 75% for the “quality information usage” construct, indicating a moderate to
good degree of construct validity. The constructs “employee training,” “quality
information availability,” “usage of statistical quality control,” “process design,” “supplier
quality,” and “benchmarking” obtained a 100% item placement ratio. This placement of
items within the target construct shows that a high degree of construct validity and
potential reliability were achieved.
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Conclusion

Until now, researchers engaged in survey research had no simple way of assessing the
reliability and construct validity of their questionnaire items before large scale survey
except for conducting pilot survey on a reduced scale. By applying the Q-sort method, one
can now assess them in a timely and cost-efficient manner. The method is a qualitative
rather than a quantitative method, and thus may not be compared to the usefulness and the
statistical power of a pilot survey. Nevertheless, in light of growing interest in empirical
research in operations management, a method like the one described here, which is a cost-
efficient and simple yet insightful method of assessing reliability and construct validity of
measurement items, should be of great help to researchers.
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