Structure of Trust

(Accepted for publication in The International Journal of Aviation Psychology, 2003)

THE STRUCTURE OF TRUST AND PROFESSI ONALI SM

Toward Measuring Safety Culture In Aviation Mintenance: The Structure of

Trust and Professionalism

James C. Taylor, Ph.D. and Robert L. Thomas, I|Il, Ph.D.

Santa Clara University



Structure of Trust 2

ABSTRACT

A revised version of the Mintenance Resource Mnagenent Technica
Operations Questionnaire (MRM TOQ), which includes measures of interpersonal
trust and professional attitudes, is introduced. Factor Anal yses of
responses from five different sanples reveal conparable factor structure.
The reliability and validity of resulting Likert-type scales are tested and
report ed. Inmplications for the nmeasurenent of naintenance attitudes and
opi ni ons are discussed. It is argued that the use of MRM TOQ w Il benefit
both special training programs and efforts to establish attitude-performance

i nkages in aviation ground operations.
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| NTRODUCTI ON

The past decade has seen a dramatic increase in aviation mintenance
saf ety prograns incorporating principles of human factors and organi zation
psychol ogy (Taylor, 2000a). These prograns are intended to influence the
attitudes and behavi ors of aircraft nmechanics (followi ng current US practice,
hereafter called Aviation Mintenance Technicians, or AMIs). Additionally
these prograns have al so targeted those people in support of AMIs, including
their supervisors and managers as well as other rel ated occupations and
pr of essi ons.

Evi dence is growi ng that AMI professionalismand trust are key to
bui Il ding avi ati on organi zati ons with excellent safety records. Persistent
awar eness of professional responsibilities is a necessary condition for
mai nt enance safety and this el ement has been shown repeatedly to be a key
factor in safety and human factors training (Taylor & Patankar, 2001). The
pr of essi onal AMI has been defined as enbodying the joint characteristics of
conpet ence, control, and commitnent regarding safety of flight (Taylor &
Christensen, 1998, p. 83). AMI professionalismis nanifest in the exercise
of these characteristics; together with a willingness to take responsibility
for one’s own behavior, to make judgnments based on reliable data, and to
assertively encourage this responsibility in others involved in flight
safety. This professionalismin itself is not sufficient to inprove open
comuni cation and to cause wi despread i nprovenent in safety culture.

We believe that trust is also required for effective comunication of
safety culture. Mutual trust — i.e., trust that others will also act in the
i nterest of safety -- anpng AMIs and ot her ground support personnel cannot be
taken for granted and nust be consciously supported and encouraged. This is
true not only because of the historically solo nature of the AMI' s

occupation, but al so because aviation is a nmultinational business, and
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attitudes toward open conmuni cati on and willingness to communi cate have been
shown to differ anong national cultures (Helnreich & Merritt, 1998; Taylor &
Pat ankar, 1999). Many airlines are trying to inprove their safety culture by
enphasi zi ng comruni cati on and professionalism together with awareness of
deci si on- maki ng, enpl oyee participation, and effective safety systens. Many
of these progranms are stymied by a low |l evel of trust -- especially between
AMTs and their managers, which results in AMI cynicism (or at |east
skepticism that positive results will be achieved (Tayl or & Patankar, 2001).
To fully understand the concept of safety culture, significant research needs
to be directed toward devel opi ng the concepts and neasurenments of trust and
prof essi onal i sm
I nterpersonal Trust as Concept and Measure
The Concept
I nvestigators have confirned that the concept of trust is bipolar
(includes distrust and trust) and that trust is a generic concept that
i ncludes interpersonal trust as well as trust of technology (Jian, Bisantz &
Drury, 1998). In understanding the dynami cs of trust in organizations, one
can variously focus on the nmacro level or micro-level of theory and anal ysis
(Kraner & Tyler, 1996). Fromthe nmacro | evel, investigators answer questions
about how trust is related to organi zati onal dynam cs or management. Exanples
of such questions are whether trust in an industry or conpany has declined or
whet her trust can be rebuilt. W are interested in macro-level trust as an
i ndi cat or of organizational readiness for human factors training and safety
reporting prograns.
The micro-1evel perspective of trust considers the psychol ogy of the
i ndi vidual -- why people trust, and what aspects nost influence individua
trust. Fromthis nmicro-level, investigators posit that trust facilitates

truthful communication, and | eads to collaboration (Mshra, 1996). W are
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interested in this micro aspect to the degree variables like individual’'s
age and experience can influence trust.
The Measure

Questionnaire scal es devel oped during the 1960's and 1970’ s neasure
mcro-level trust as an attitude, or affective state (being trustworthy is
i mportant), or as an opinion or evaluation (this person is trustworthy).
Reported scales are found to rate high in construct validity, and reliability
usual | y usi ng sanpl es of undergraduate students. |In use they enphasize the
belief of trustworthiness (the degree to which others are seen as noral
honest and reliable) (Wightsman, 1974). In the present study both measures
for trust (attitudes and opinions) are considered and at both the mcro and
macro | evels. Qur purpose is to exam ne how the neasures of |evels of trust
mat ch the characteristics and conditions of the airline maintenance industry.

METHOD
Subj ect s
During 1999-2000, 3,150 enployees in five aviation maintenance

organi zati ons conpl eted questionnaires neasuring their attitudes and opinions
about safety, comrunication, goal attainment, stress nanagenent and trust.
The respondents cone from sanpl es that bracket the range of organizations and
job types in the comercial aviation maintenance industry. This popul ation
i ncl uded enpl oyees from mai nt enance departnents in major airlines,
mai nt enance departnents in small airlines as well as enpl oyees of comrercia
avi ation repair stations.

The five sanples in this popul ati on each represent a US-based aviation
mai nt enance conpany or a separate group (i.e., maintenance departnment) within
an airline conpany. Respondents in each sanple include AMIs, naintenance
managers, and nmi ntenance support personnel. All can be considered naive
subjects in so far as they conpl eted our survey before they were exposed to

organi zati onal change prograns intended to influence their attitudes or
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opi nions. Follow ng are brief descriptions of the size and nature of each of
the five sanpl es used.
Subj ect Sanpl es

Sanple A (n = 119) is a 10% stratified random sanple fromthe
mai nt enance departnment of a | arge passenger airline who received the survey
by conpany mail with a cover letter fromthe head of maintenance. The
participation (75%return rate) was quite high for this type of mail survey.

Sanple B (n = 152) consists entirely of volunteers fromthe nmai ntenance
departnment of a large airline who elected to attend a conpany-sponsored Human
Factors and Safety Training program Sanple B's surveys were adm nistered
before the training began. This sanple contains a | arger nunber of coll ege-
educated and femal e respondents, and is nore heavily wei ghted toward
managenment respondents than sanple A

Sanple C (n = 2,574) respondents are mai ntenance depart nent
partici pants in another airline’ s Human Factors and Safety training. Sanmple
C s surveys were also adm ni stered just before the training began. Conpany
C s distribution of job titles is closer to Sanple A for its proportion of
hourly workers in the line and base nmintenance operations and its proportion
of mi ddl e managenent .

Sanple D (N = 78) respondents are all the mai ntenance enpl oyees in a
small regional airline. Like Sanple A they received their surveys by conpany
mai | wi th nmanagenent encouragenent to conplete it.

Sanple E (n = 227) is froma large US-based aircraft repair station.
Sanple E' s responses are fromtwo data collection efforts. Over forty
percent (n = 96) of data set Eis conprised of a 10 % random sanpl e of AMIs
who participated in a nmail survey. The other 131 respondents in the conpany E
data set are the company’s entire popul ati on of mmi ntenance managers. The
managers conpl eted the same surveys as the AMIs, but did so inmediately prior

to receiving conpany endorsed Human Factors and Safety training.
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Anal ysis of Variance (ANOVA) was used to test differences in background
characteristics anong the five sanples. All sanples differed significantly
in age, F(4, 3,137)= 29.2, p = .000, years in present position, F(4, 3,179)=
28.7, p< .001, vyears in college, F(4, 2,593)= 99, p< .001, years in the
mlitary, F(4, 2,671)= 79.5, p< .001, years in trade school, F(4, 2,497)=
137.5, p< .001, and years with other airline, F(4, 2,578)= 146, p< .001. A
chi -square test showed that the sanples differed significantly in proportion

of respondents who were nmanagers, AMIs, cleaners, inspectors, clerks, and
engi neers, ?%(20)= 339.18, p= .000. Table 1 shows these descriptive
statistics for each sanple.
<Tabl e 1 about here>
Measur e

The Survey Measure: The Mintenance Resource Managenent Technical Operations
Questionnaire (MRM TOQ)

The MRM TOQ devel oped for the present study is a further nodification
of a survey devel oped in 1991 (Taylor, 2000b). The MRM TOQ questionnaire is
a self-report nmeasure of attitudes and opinions that are rel ated
(conceptually or enpirically) to human factors and safety training in
mai nt enance and mai ntenance support functions. Respondents are asked to
express their degree of agreenment in a series of statements. A five-point

agreenent scale is used.

The initial questionnaire in the present study begins with a core of 34
statenments. Eight of themwere newitens introduced to the MRM TOQ to exam ne
i nterpersonal trust. Ohers were carried over fromearlier versions of the
MRM TOQ, including eight items originally introduced in the Cockpit
Managenment Attitudes Questionnaire (CMAQ (Gregorich, Helnreich, & WIlhelm
1990). The remaining 18 itens were adapted or devel oped for use in the

MRM TOQ bet ween 1991 and 1999. The 34 itens were successively reduced to 27,
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18 and finally 15 itens through a series of Factor Anal yses conducted with
the five uni que respondent sanples described above. Table 2 lists the actua

stens of all 34 itens used.

<Tabl e 2 about here>

Met hodol ogy for Conbining Survey Itens Into Constructs

Several previous studies report using Factor Analysis to explore and
confirmthe internal structure for the core questionnaire items of the CMAQ
(Gregorich, Helnreich, & Wlhelm 1990; Shernman, 1992) and the origina
MRM TOQ (Choi, 1995; Tayl or, 2000b). The purpose of those anal yses was to
provide greater reliability and sinplify interpretation of survey results by
combi ning individual itemresponses into a fewer nunber of multi-item scales.
Those studies al so sought to create a valid instrunent to assess the degree
of change and i nprovenent achieved by the conpanies’ safety and human factors
progranms. Like those predecessors the present study sought to use Factor
Anal ysis (hereafter referred to as FA) to determ ne the smallest numnber of
reliable neasures for the revised survey of AMIs and others in aviation
mai nt enance; but it also used FA to determ ne what new internal structure
enmerges when using new survey itens on safety practice and interpersona

trust.

Bartlett’'s test of sphericity and the Kaiser-Myer-Adkin (KMJ neasure
were conducted for each sanple to test the appropri ateness of the data for
Factor Analysis (Norusis, 1990, pp. 316-317). The KMO ranged from .672 to
.840, and the Bartlett tests were significant (p<.001) in all cases. For
each of the anal yses for each of the sanples a principal conponents analysis
was run and initial factors were extracted based on Ei genvalues. Fromthe
scree plots obtained, the appropriate nunbers of the factors were determ ned

as specified by Norusis (1990). Initially both oblique (Quartimax) and



Structure of Trust 9

ort hogonal (Varimax) rotations were tested; however, since the vari max
solutions were uniformy nore parsinonious than the quartimx the forner
techni que was enpl oyed thereafter. 1In all cases the factor solutions offered

good interpretability and sinple structures.

RESULTS
Expl oratory Factor Analysis

Progress occurred in several steps. A first exploratory FA was
conducted using Sanple A data. It used 34 itens and resulted in 9 factors,

t oget her accounting for 66% of the variance, with the primary factor
containing 8 items with | oadings greater than .40. A second exploratory 34-
item FA was duplicated in sanple B. For sanple B, this FA resulted in a

| arger structure of 10 factors, with a primary factor with 18 itens | oadi ng
above .40. Next, the 34 itemexploratory analysis was repeated using two

i nternal sub sanples (maintenance stations in separate cities), from Sanple
B. Seven of the 18 itenms (nunbers 25,29, 30, 31, 32, 33,34) of factor #1 were

i nconsistent in their |oadings across the two sub-sanples and were dropped
fromfurther analysis, which left 27 itenms to anal yze.

A FA was then repeated with the 27 itens for the total B sanple in
order to confirmthe preceding exploratory FA results using 34 itens in
samples A and B. This 27-item FA extracted nine factors, which together
accounted for 62% of the variance. The resulting structure of factors and
item | oadings after rotation are shown in Table 3. The first seven factors
contain rmultiple itens with | oadings greater than .40. Only two of the 27
items have | oadings this high or higher in tw factors sinmultaneously. This
7-factor structure is interpretable and the factor |abels are shown in Table
3. Factor |, Supervisor Trust and Safety, and factor |1, Value Coworker
Trust and Conmuni cation, echo the prinmary factors extracted in the 34 item FA

conmputer for sanmples A and B. They are trust factors with different foci and
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meani ng from one another. Factor V, Conflict Avoidance, and Factor VI,
Ef fects of Stress, closely correspond to factors derived from mai nt enance
application of the earlier version of the MRM TOQ (Tayl or, 2000b). Both
Factors V and VI are also substantially the sanme as factors derived from
flight crew sanples using the original CMAQ (Gregorich, Helnreich, & WIhelm
1990). Factors 111, 1V, and VII, although interpretable, are new to the 27
itemFA. Factors VIIlI and I X contain only one item each and are thus not of
significance to the present structure — except in their renoteness fromits
core.
<Tabl e 3 about here>

The next step involved Factor Analysis for the 18 itens comon to al
sanpl es. The surveys collected fromthe three additional aviation
mai nt enance sanples (C, D, E) were available for further test. Each of these
sanpl es was m ssing one or nore of the 27 itens used in Sanples A and B. In
total, nine items fromthe original 27 were missing fromat |east one of
sanples C, D, or E. These nine itenms (numbers 2,10,12,15,17,19, 25,26 and 27
in Tabl e 2) had not been used either because the conpanies (being quite
different fromone another) requested they not be used, or the investigators
felt some itens were inappropriate for that application or sanple. These
final analyses to confirm Sanple B results with the reduced set of 18 itens
were conducted in the three additional sites (C, D, and E) as well as the
original two sites (A and B). The five sanples were anal yzed separately, but
inasimlar fashion.

Tabl e 4 contains the factor |oadings for the 18 itenms for all five
sanples. It shows that Varimax rotation resulted in 13 of the 18 itens
| oading clearly and consistently into four scales over the five conpany
sanples. The item nunbers used in Table 4 are the same as those used in
Tables 2 and 3. Factor |oadings above .50 for any sanple were considered

strong, and those above .40 were considered at |east supportive to the factor
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structure. Itemor identifier consistency anmong the five sanples was
determ ned by at |east four having a | oading of .40 or greater
<Tabl e 4 about here>

Al t hough there were differences in detail and minor differences in the
structures anong the solutions extracted using the separate conpany sanpl es,
the same four factors were derived for all five sanples. Furthernore, two of
these four factors reproduced the essence of the first two trust factors from
the 27 item analysis -- Supervisor Trust and Safety and Val ue Coworker Trust
and Comuni cation -- as well as the Conflict Avoidance and Effects of Stress
factors extracted from previous versions of the MRM TOQ This 18-item
replication concluded the final devel opment of factors derived in the present
st udy.

Factor |: Supervisor trust and safety. As seen in Table 4, Factor
was consistently characterized by four itens that suggested a trust of one’s
supervisor in regard to ethical behavior and safety practices involving their

superi or-subordi nate rel ati onship. They are "My supervi sor can be trusted,"”

"My safety ideas would be acted on if reported to ny supervisor," "My
supervi sor protects confidential information," and "I know proper channels to
report safety issues." Three other itens (5, 6, and 14) are |ess consistent

in their loading on this factor, but also expressed rel ated assessment of
vertical conmunication. One of these |less consistent identifiers, "Mechanics
i deas go up the line" (#6) had reasonably strong | oadings for three of the
five samples. It was decided to include the ‘ideas up the line” with the
four nore clearly consistent identifiers/itenms into an index of five itens
for this scale. Theoretically, endorsenent of the five itens identifying
this factor inplies a favorable opinion toward a superior’s trustworthiness
in support of safety. The remaining two items (#5 and 14) were dropped from

further deliberation.
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Factor I1: Value coworker trust & communication. Factor Il indexes a
belief in trusting one’s coworkers in association with consistency in their
words and deeds and their open conmunication in neetings and di scussi ons.
Agreenent with the five itens related to this factor suggests a high val ue
for trusting coworkers in work-rel ated di scussi ons.

Factor I11: Effects of ny stress. Three itens describing the effect of
stress on one’'s performance identified factor I11l. Agreenment with two of
these itens denoted inperviousness to stress, while the third was stated as a
direct effect. This item "Personal problens can affect my perfornmance," was
consistently and negatively | oaded on Factor Il in all five sanples, while
the other two itens (20 and 22) had strong positive |oadings for four of the
five sanples. Agreenent with the first itemand di sagreenent with the second
and third one can be seen as congruent with professionalism indicated by the
stress managenent goal of many human factors and safety training prograns in
mai nt enance (ATA, 2001).

Factor V. Conflict avoidance. Two itens that suggested avoi dance of
i nterpersonal conflict represented factor IV. These itens, "W should avoid
di sagreeing with others" and "It is inportant to avoid negative conmments
about ot her people’s work," were each strongly | oaded for four of the five
sanpl es. These itens energed, clustered together, in previous Factor
Anal yses (Choi, 1995; Taylor, 2000b); and a neasurenent scale derived from
reversing the itemvalues (called Val ue Assertiveness) has consistently shown
positive rel ationships with subsequent safety outconmes (Taylor, Robertson &
Choi, 1997; Tayl or & Patankar, 2001). Disagreement with both itens is
interpreted as endorsing the professional goal of candor and openness in
mai nt enance and safety-related communi cation (ATA, 2001). A third item (#21)
shared | ess consistency than the others and was dropped from further

consi der ati on.
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Creating Measures of Trust and Professionalism-- Scale Construction

In the present case, scales were created by averaging the raw scores of
vari abl es that consistently identified each factor across solutions. The
scale from Factor |, |abeled Supervisory Trust & Safety, was based on the
average score of itens 1,3,4, 6 and 7. The scale fromFactor |1, Value
Cowor ker Trust & Communi cation was the average of scores for itens 8,9,11, 13
and 24. Scales for factors Ill and IV were treated slightly differently. To
facilitate discussion and scale interpretability, the scale for Factor |11,
Effects of My Stress, was constructed by suming the raw score of item 16
with the reflected (or reversed) scores of itens 20 and 22 and divi di ng that
total by three. This treatnent is consistent with earlier manipul ati on of
the original CMAQ (Gregorich, et al., 1990). The two itens from Factor |V
were conbined into the scale called Value Assertiveness by reversing their
raw scores before averaging. This is consistent with treatnent of the sane
items in earlier versions of the MRM TOQ (Tayl or, 2000b).

Correl ati ons anong the devel oped scales were cal cul ated for each sanple
to arrive at conclusions about the nature of the measures and the
rel ati onshi ps anong them G ven the orthogonal FA rotation solution used in
the present study, we expected independence anong the derived scales. W
found a low, but remarkably consistent significant correlation (ranging
between +.33 and +.39) across all five sanples between Supervisor Trust &
Saf ety and Val ue Coworker Trust & Conmunication. Despite this effort to
retain i ndependence, correl ati ons between these two scal es are perhaps
expl ai nabl e as evidence for a trust culture; in which enployees who can trust
their supervisors may also be nore likely to value trust and conmuni cati on
with their coworkers. Evidence for rel ationships between stress and
assertiveness scal es and between them and the two trust scal es was not found.

Sanple C yields a higher nunmber of |ow magnitude, yet significant inter-
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correlations, but these likely indicate the effect of type |I error due to the
substantially | arger number of respondents in the conpany C sanple.
Reliability of the MRM TOQ Item and | ndex Measures

Cronbach’s Coefficient Al pha was used to assess internal consistency of
the scal es. Al pha was calculated for all four scales for each sanple used in
the current study. Alpha coefficients for Supervisory Trust & Safety (a
five-itemscale) ranged from.72-.75 for the five sanples, for Value Coworker
Trust & Communication (five-itemscale) ranged between .65-.77, for Effects
of My Stress (3-itemscale) are .43-.67, and Val ue Assertiveness (2-item
scale) are .42-.62. Although the two trust scales are clearly nore reliable
than the stress and assertiveness measures, this is at least in part a
consequence of the |l arger nunber of items that conprise the trust scales. In
any event, reliability as assessed here is quite good for all neasures.

Validity of the MRM TOQ | ndex Measures
Macr o- Level Analysis

Construct Validity

Construct validity can be defined as the ability of variables chosen by
a researcher to represent a theoretical construct. Hat ch (2000, p. 104)
details the foll owi ng anong conmon net hods of establishing construct
validity: (a) conducting a factor analysis on scores fromthe new instrunent
and (b) showi ng that certain groups obtain higher mean scores on the new
i nstrument than other groups, with the high- and | owscoring groups being
deternmined on | ogical grounds prior to adm nistration. Yet another approach
to construct validation is highlighted by Gregory (1992, p.129): analysis to
determine if intervention effects on test scores are theory-consistent.
Each of these three techniques was enployed in the validation of the present
scal es.

Factor analysis. As Stapleton (1997) asserts, factor analysis is a

useful tool with which to evaluate score validity. Factor analysis can tel
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us the extent to which our variables are neasuring the sane concepts. The
inmplication is that when a | arge set of variables can |load neatly into a few
i ntended factors, evidence is granted that these variables are tapping the
desired constructs. Hence, the factor anal yses denonstrated here serve to
establish construct validity for the MRM survey.

Organi zati onal and occupational differences anong the scales. A
benefit for including the five separate sanples in the current study is to
exam ne the sensitivity of scale scores in distinguishing anong aviation
mai nt enance organi zations. Investigators’ prior know edge of these sanples
al so provides an opportunity to validate the neasures based on grounded
knowl edge and observation about their respective histories and organizationa
contexts. The macro-level nodel of trust in organizations suggests that
di fferences in organi zations should be expected, given conditions allow ng
for differences in |leadership climte and conpany culture. Table 5 shows the
mean scores for each of the four index or scale measures anong the five
subj ect sanples. Analysis of Variance (ANOVA) tests reveal ed significant
di fferences anobng conpanies for two of the scales --Supervisory Trust &
Safety, F(4, 2,894)= 7.69, p= .000, and Effects of My Stress, F(4,
2,894)=2.58, p= .036).

<Tabl e 5 about here>

Further, exam nation of interpersonal trust at the macro-|level would
also lead us to expect to see differences anong the different occupations in
avi ati on mai ntenance. Table 6 contains the mean scores for the nmaintenance
and support occupations for the five sanples.

<Tabl e 6 about here>

Mul tivariate Analysis of Variance (MANOVA) was used to test the scale
differences for the five conpanies and the six occupational categories.
Three of the four scales reveal statistically significant differences anong

t he mai nt enance occupati ons. They are Supervisory Trust & Safety, F(5,
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2,894)= 8.55, p= .000, Value Coworker Trust & Communication, F(5,
2,894)=3. 25, p=.006, and Effects of My Stress, F(5, 2,894)= 3.92, p= .002.
Managers had the highest scores for all three of these scales and AMIs and
I nspectors were anopng the | owest scores. The Val ue Assertiveness scal e was
the only scal e not denonstrating significant differences anong the
occupational types or the conpani es.

The interaction between occupati on and conpany for the Effects of My
Stress scale was found to be significant, F(19, 2,894)=1.80, p=.018. This
sole significant interaction effect reflects some nodest differences on the
stress scale anong utility cleaners, engineers and i nspectors between
conpani es. The lack of interaction effects for any of the scal es between the
AMTs or managers and ot her occupational subgroups for the other three scales
confirms that there are only mnor differences anong the relative ranks for
the occupations over conpanies. This supports the assunption of validity for
the scal e scores for distinguishing AMIs and managers, two occupationa
groups which are of particular interest in the present study.

I nterdepartnmental differences anong the scales. Next we tested the
mai n di fferences for the four index neasures between the two different
mai nt enance departments -- Flight Line maintenance and Base Hangar
mai nt enance -- across the five subject sanples using a one-way Anal ysis of
Vari ance (ANOVA) test. Only one of the four indices, Value Coworker Trust &
Communi cation reveals statistically significant difference, F(1, 1,418)=
20.8; p= .000. Apparently the other three scales are not sensitive to the
di fferences between the departnents. Despite the fact that the Line
mai nt enance nmean score for Value of Coworker Trust & Conmunication is quite
high (M= 4.38, SD=.62, N= 643), it is still significantly below that of Base
mai nt enance (M= 4.52, SD= .51, N= 777). AMIs in the base hangars tend to be
assigned to work together on conplex jobs lasting as nuch as a week, while

AMIs in flight line tend to be assigned to work al one on nuch shorter jobs.

16



Structure of Trust 17

These conditions may well engender greatest value for collaboration anong the
base- hangar AMIs and the | esser value for this attribute on the flight |ine.

Ef fect of training. Conpany C created a one-day human factors and
safety training program called M ntenance Resource Managenent (NMRM
training, for all nmintenance enpl oyees. The training curriculumincludes
nodul es on conmuni cati on and teamwork, the effects of fatigue and pressure on
stress and performance, and speaking up (assertiveness) for safety.
Supervi sors, managers and nai nt enance executives attended and participated in
the program along with nmechanics, inspectors, utility cleaners, and clerica
enpl oyees. Previous field work had established that Co C s MRM program had
succeeded in short term change, but had not sustained it due to a | ack of
managenment support (Taylor & Thomas, in press). Training participants in
conpany C conpleted the MRM TOQ i medi ately before their training (these pre-
training surveys were used in the FA described earlier). Imediately after
their training, conpany C participants conpleted a post-training survey and
then conpl eted the survey again several nonths |ater (phase two, or two-nonth
foll owup surveys). The three attitude or belief scales (Value Coworker
Trust, Effects of Stress, and Val ue Assertiveness) were expected to be
sensitive to the effects of this training. The Supervisor Trust & Safety
scal e, representing respondent opinions of supervisory behavior, was expected
to be nore sensitive to changes in the | eaders’ subsequent behavior than the
other three scales and to show this effect in the follow up survey. A one-way
ANOVA conparing the scale scores over the three surveys was cal cul ated and
those results showed significant changes for all four scales. Figure 1 shows
t he conpany C nean scores for the four scales before and after the training
and again several nobnths |ater

<Figure 1 about here>
Figure 1 shows that the training was acconpani ed by an increase in

scal e scores, but for three of the four scales this rise is then foll owed by
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decline two nonths later. ANOVA tests established statistical significance
for the rise and fall of the Supervisor Trust, F(2, 6,794)= 13.39, p= .000,
Val ui ng Cowor ker Trust, F(2, 9,000)= 8.95, p= .000, and Recogni zing Stress

Ef fects, F(2, 7,010)= 134.41, p= .000. Statistical significance of individua
pai rwi se conparisons within each scale’'s value over tinme was determ ned using
t he Bonferroni post hoc test. The Bonferroni test is relatively conservative
with regard to Type | error, and this was desirable in the present case due
to the | arge sanple size and nunber of conparisons. The post hoc test results
of pairw se conparisons are presented in Table 7. The ANOVA for the fourth
scal e, Valuing Assertiveness, was also significant, F(2, 6,845)= 89.12, p=

. 000, and the nean score for that variable is seen to rise imediately after
the training, and it is seen to further rise two nonths later (cf., Figure
1). As Table 7 shows, the post-hoc tests for Valuing Assertiveness revea

that the rise over tinme is significant only between the survey two nonths
after training conmpared with the pre-training level, SE= .029, p= .000, Lower
Bound= . 053, Upper Bound= .1909. This increase in assertiveness in the
period following MRM training has been noted in previous studies (Taylor &

Pat ankar, 2001).

<Tabl e 7 about here>

Item Anal ysi s

bt ai ning index scores on a scale of neasured intervals has inportant
practical value for applied problens. Attitude surveys nornmally result in
nom nal or partly ordered scal es, which are substantially weaker than ordina
or ordered-netric scales in their ability to describe respondent sanples or
be used with nore stringent statistical tests and |large sanples. Scaling is
used to overcone the problens of weak scale strength due to unsystematic

combi nation of itens or the use of single itens as scales.
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There are various scaling techniques to generate nmore robust and
reliable scal es approaching ordinal or even ordered-netric strength. The
Li kert-type scaling nethod is one of these and is fairly sinple to construct,
al though certain conditions and steps nust be satisfied. Likert-type scales
provi de i nprovenent over individual survey or test itenms as well as scales
sinply combined by intercorrelation (Selltiz, Wightsman, & Cook, 1976). An
essential conmponent of Likert-type scale is that conponent itens should
correlate highly with total scores on the entire scale (Selltiz, et al.

1976, pp. 418-421). Also, itens should show substantial disparity between
those who score high and those who score | ow on the scale. The conbination
of FA helping to distinguish which itens are identified nost clearly with a
common construct (Table 3), and the Al pha correlations also described
earlier, which confirmthe internal consistency of the scales conprising that
construct, provides evidence that further testing the requirements of the

Li kert-type scale could be satisfied for the four scales described in the
present paper. To address these requirenents, item analysis was conducted for
each itemused in construction of the four scal es generated through factor
anal ysis. This was acconplished by conducting t-tests of item nmean scores

bet ween the hi ghest and | owest quartiles for each scale. An effective test
itemis one that discrimnates between high scorers and | ow scorers on the
entire test or scale (Gegory, 1992, p.149). Robust differences between the
hi ghest and | owest quartiles serve as evidence that a particular itemis
adequately discriminating between | ow and hi gh groups on the scal e construct
to which it is associated. Table 8 shows the |Item Anal ysis.

Results shown in Table 8 indicate that nost of the itenms used in the
present factor analysis and scale construction are able to discrimnate wel
bet ween the | owest and hi ghest quartiles. Mean differences between the
| onest and hi ghest quartile for all itenms were significant at p <. 001, and

non- parametri c conparisons confirmed these results.
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<Tabl e 8 about here>
M cro- Level Analysis

Denogr aphi c characteristics were shown to differ within the set of
respondents in the present study. Sone of these individual characteristics
such as tine with the conpany, tine in job or education are occupationally
sensitive. On the other hand, the age and gender vari ables can be considered
nore i ndependent of the industry and thus can be used to test the sensitivity
of the four scales -- and in particular the two trust scales -- to individua
di fferences. Several nmamin effects of age and gender on the four scales were
evi dent using MANOVA. There were no significant interactions found between
age and gender for any of the four scales.

Three scal es showed significant differences between nmen and wonen.
The differences in gender showed hi gher Supervisor Trust, F(1, 2,905)= 9.58,
p= .002, and Val ue of Coworker Trust, F(1, 2,905)= 4.86, p= .028 for wonen
than men; and for the Value of Assertiveness to be greater for nmen than
women, F(1, 2,905)= 7.07, p= .008.

Three scales were significantly different for respondents of different
ages as well. In the case of the Supervisor Trust scale, a significant
curvilinear effect, F(4, 2,905)= 4.13, p= .002, was manifest where the |eve
decreased with age until 45 years and then increased again. The age and Val ue
of Assertiveness relationship was also found to be significant and
curvilinear, F(4, 2,905)= 3.51, p= .007, with this attitude increasing with
age until 45 when it decreased again. It has been suggested that this result
may be as likely explained as a cultural cohort effect as it is the effect of
age -- the core of the baby boom may be nore assertive than those before and
those after, no matter how old they get. A significant linear relationship
was al so seen for Effect of My Stress, F(4, 2,905)= 2.74, p= .027 where this

appreciation increased fromthe youngest to the ol dest category.
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DI SCUSSI ON AND SUMVARY
The Measures
Sinmplifying the Survey

The present factor-anal ytic approach provides a useful and parsinoni ous
solution for a survey assessnment of mmi ntenance human factors training and
its subsequent diffusion and inplenentation. The data support the reduction
of 34 variables into 15, clustered into four stable factors. O the 15
surviving variables, 10 of these itens date back to the original 1986-1990
CMAQ (Gregorich, et al., 1990) and successor surveys, and five are new y-
created itens nmeasuring interpersonal trust. The four factors are easily
translated into four Likert-type scales.

The Scal e Characteristics

The four neasurenent scal es derived fromthe factors denonstrate good
psychometric characteristics. The two trust scal es exhibit reasonable
i ndependence from the professionalismscales across sanmpl es and show good
reliabilities. Construct validity and anong conpani es, departnents, and
i ndi vidual differences were al so denonstrated. Further, adequate item
di scrim nation was established through item anal ysis.

The first scale, Supervisor Trust and Safety, incorporates a trust of
one’s supervisor in regard to ethical behavior and safety practices involving
their superior-subordinate relationship. Agreenment with the five itens
identifying this scale inplies a favorable opinion toward a superior’s
trustworthiness in support of safety.

Val ue Cowor ker Trust & Conmuni cation, the second scal e, expresses a
hi gh value for trusting one’s coworkers’ as well as communi cation in neetings
and di scussions. Between them these first two scal es support the
expectation that aviation naintenance people find interpersonal trust to be a

central concept in human factors.
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The third scale, Effects of My Stress, enphasizes the consideration of
stressors at work and the possibility of conpensating for them Though not
related to the thene of human comruni cation or interpersonal relations, this
factor proves to be an inportant concept for maintenance professionalismand
is central to the curriculumof npbst human factors training prograns.

Val ue Assertiveness, the fourth scale, enphasizes the goal of candor
and openness in mai ntenance and safety-rel ated communi cati on. Openness and
honesty are al so inportant to mai ntenance personnel and are a focus of nany

human factors prograns.

Both the third and fourth scales reflect professionalismin the
mai nt enance occupation. Stress managenent shows professional awareness by
granting inportance to conditions that may degrade deci si on- maki ng.
Li kewi se, being willing to speak candidly can show a professional concern for
safety and quality.
Applying the New Questionnaire

How can, and should, this instrument be used in the aviation industry?
In part, it can help neasure a cultural readi ness of an organi zation for the
i mpl enentation of human factors training and safety reporting prograns.
Organi zations where |ateral and vertical trust are Iow, and where conflict is
avoided will likely be unsuccessful in either training or self-reporting
prograns Wi thout an intensive additional effort. If initial surveys show that
trust is | ow and assertiveness unpopul ar, intensive program pl anni ng and
i mpl ementati on shoul d be undertaken. Once that effort is conpleted, the sane
guestionnaire can be used again to neasure the nagnitude of inprovenment in
trust and professional behavior

The application of this new version of the MRM Techni cal Operations
guestionnaire can be enhanced in several ways. As nore data on trust and

prof essionalismare collected, the opportunity to conpare even small sanples
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agai nst an accunul ated i ndustry benchmark increases. As nore |ongitudina
nmeasures are made within the sane organi zation, greater opportunity to
conpare that organization's later (post intervention) effect with its
previ ous neasurenents is the result.

Summary and Concl usi on

A nunber of new and ol d survey questions administered to airline
mai nt enance personnel at five qualitatively different conpanies and sites
were factor analyzed and reduced to a valid and reliable set of scales that
nmeasure trust, assertiveness and stress management. |tem reduction was
deternmined by the strength of the | oadings and the availability of item data
fromeach sanple. An inpetus for including 5 distinct sanples in the current
study was to exanine the stability in factor structure across differing
organi zati onal environnents within the sanme industry.

Training effects on the scal es were exanm ned. These results -- as wel
as conparisons anong the conpani es; between departnments, anong job titles,
and anong di fferences in denographic data across the conpanies -- show the
scal es to be good neasures that are accurately conveying i nformati on about
their intended constructs. Additionally good strength as Likert-type scal es
is indicated by an item anal ysis, which showed ability of constituent itens
to discrimnate quite well between high and | ow groups for each scale.

This study shows that nmaintenance safety culture (although al so
i nfluenced by national, organizational and occupational cultures), can be
organi zed and studied in terns of two fundanental paranmeters: professionalism
and trust. These two paraneters can now be measured using 15 itenms. The

final 15-item survey is included as the Appendi X.
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Appendix

New Maintenance Resource Management/Technical Operations Questionnaire (MRM/TOQ)

Maintenance management is interested in your comments regarding human factors and safety within the department. The success
of this survey depends on your contribution, so itisimportant to answer as honestly and fairly asyou can. All answers are
confidential. There are no right or wrong answers. This survey is part of a NASA -sponsored study regarding maintenance safety
throughout the USA. Additional comments are welcome throughout the survey. Completed surveyswill be sent directly to
Santa Clara University for analysis.

|. BACKGROUND INFORMATION: Today’'sDate: /1

1. Job Title: 7. Past Experience or Training: (# of years: fill in below)

2. Yearsin Maintenance at this company: Military: Trade School: College: ___ Other Aviation: _____
3. City or Station: (Specify other company if “Other Aviation™: )

4. Present Shift: 8. Non-Contract Contract

5. Gender Mae Female 9. Wheredoyouwork? Line Hangar QC  Planning  Shop

6. Year of birth: Stores  Engineering  Appearance  Other

I1. TECHNICAL OPERATIONSATTITUDE MEASUREMENT:

1 2 3 4 5
Strongly Disagree Slightly Disagree Neutral Slightly Agree Strongly Agree

Using the scale above, please circle the number that best describes your opinion.

12345 (1) My supervisor can be trusted. 12345 (9) Employees should make the effort to
foster open, honest, and sincere
communication.

12345 (2) My suggestions about safety wouldbeacted 12 345 (10) Personal problems can adversely affect
onif | expressed them to my lead or my performance.
supervisor.
12345 (3) My supervisor protects confidential or 12345 (11) Maintenance personnel should avoid
sengitive information disagreeing with one another.
12345 (4) Mechanics ideas are carried up theline. 12345 (12) Evenwhen fatigued, | perform
effectively during critical phases of
work.
12345 (5) | know the proper channelsto route questions 12 3 4 5 (13) A truly professiona team member can
regarding safety practices. leave personal problems behind when
working.
12345 (6) Having the trust and confidence of my 12345 (14) Itisimportant to avoid negative
coworkers isimportant. comments about the procedures and

techniques of other team members.

12345 (7) A debriefing and critique of procedures and 12345 (15) My coworkers value consistency
decisions after asignificant task is completed between words and actions.
is an important part of developing and
maintaining effective crew coordination
12345 (8) Start of shift crew meetings are important for
safety and for effective crew management
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Tablel
Descriptive Satistics for Each Sample
Job Role Percentage for Each Sample
A B C D E Chi-Square
N 119 152 2,574 78 227
Management 12.9% 22.0% 13.3% 26.5% 57.0%
Maintenance 66.9% 32.0% 54.3% 49.4% 16.6%
Other Staff 20.2% 46.0% 32.4% 24.1% 26.5%
2%(20)= 339.18, p=.000
Demographic Means for Each Sample
A B c D E F p
Age 40.42 42.36 43.30 34.08 39.81 29.2 .000
Yearsin Present
Position 6.33 7.88 13.28 225 6.79 28.7 .001
Y ears with
Another Airline 4.93 4.70 215 2.28 5.83 146.0 .001
Yearsin Military 299 340 223 2.24 5.26 79.5 .001
Yearsin College 101 1.95 1.07 .88 .84 99.0 .001
Yearsin Trade
School 1.05 .66 115 1.08 .81 137.5 .001
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Table?2

34 Initial Survey Items

15 Retained Items

19 Discarded Items

1. My supervisor can be trusted.

3. My suggestions about safety would be acted on if
| expressed them to my lead or supervisor.

4. My supervisor protects confidential or sensitive
information.

6. Mechanics' ideas are carried up the line.

7.1 know the proper channels to route questions
regarding safety practices.

8. Having the trust and confidence of my coworkers
isimportant.

9. A debriefing and critique of procedures and
decisions after asignificant task is completed is an
important part of developing and maintaining
effective crew coordination.

11. Start of shift crew meetings are important for
safety and for effective crew management.

13. Employees should make the effort to foster
open, honest, and sincere communication.

16. Personal problems can adversely affect my
performance.

18. Maintenance personnel should avoid disagreeing

with one another.

2. Supervisor makes realistic promises & keeps
them

5. We get feedback about our performance.

10. AMTSs contribute to customer service.

12. | am proud to work for this company.

14. Other groups share our goals.

15. My coworkers can be trusted

17. Mechanicsin other departments can be trusted.
19. Management effectiveness results from
technical competence.

21. Management should take control in an
emergency.

25. We can question goals.

26. Always provide written and verbal turnover.
27. My work impacts passenger safety and
satisfaction.

28. Leads won't compromise safety.

29. Management can be trusted.

30. Tech Ops has a positive reputation in this
company.

31. | am encouraged to report unsafe conditions.
32. This company has the highest maintenance

standards.
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Table 2 (continued)
34 Initial Survey Items
15 Retained Items 19 Discarded Items
20. Even when fatigued, | perform effectively 33. AMTsare recognized for their contributions.
during critical phases of work. 34. Supervisors won't compromise safety.

22. A truly professional team member can leave
personal problems behind when working.

23. It isimportant to avoid negative comments
about the procedures and techniques of other team
members.

24. My coworkers value consistency between words

and actions.
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Table3
Confirming FA Using 27 Items, Sample B
Factor
[tem I Il " v Vv VI VIl VI X
Factor | (Supervisor trust & safety)

1. My supervisor can be trusted .80
2. Supervisor makes realistic promises and keepsthem .80
3. Safety ideas would be acted on if reported to suprv. .76
4. My supervisor protects confidential information .69
5. We get feedback about the performance 51
6. AMTsideasgo up theline A7
7. 1 know proper channels to report safety issues .45 43

Factor |1 (Vaue coworker trust & communication)

8. Having the trust of my coworkersisimportant .75
9. Debriefing after major task isimportant .70
10. AMTs contribute to customer service .65
11. Start of shift meetings are important .59

Factor I11 (Pride in company)
12. Proud to work for this company .76
13. Others should make the effort for open .65
communication

14. Other groups share our goals .63
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Table 3 (continued)

Confirming FA Using 27 Items, Sample B

33

Factor

I Il " v \% VI VIl VI

Factor IV (Coworker personal trust)
15. My coworkers can be trusted 71
16. Personal Problems can affect my performance .66

17. Mechanicsin other departments can be trusted .61

Factor V (Conflict Avoidance)
18. Should avoid disagreeing with others 77
19. Mgt effectiveness results from technical 44

competence

Factor VI (Effects of my stress)
20. Even when fatigued | perform effectively 71
21. Management should take control in emergency .55

22. Professionals can |eave problems behind .53

Factor V11 (Need to speak up)
23. Important to avoid negative comments about .51 .59
other’ swork
24. Coworkers value consistency between words and .58
action

25. We can question goals .55

26. | should provide written & verbal turnovers .83
27. My work affects passenger safety & satisfaction
Eigenvalues 534 200 181 155 141 132 123 109

Percent of variance 201 74 67 58 52 49 46 40

.84

1.02

3.8
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Table4

Factor Loadings Using 18 Items For Each of 5 Companies

Samples
Items A B C D E
Factor 1 - Supervisor Trust & Safety
Consistent Identifiers
1. My supervisor can be trusted 534 778 723 .830 824
3. My safety ideas would be acted on if reported to suprv. 729 776 .728 673 .653
4. My supervisor protects confidential information 514 .748 .681 503 .693
7. 1 know proper channels to report safety issues .007 512 432 476 .64
Inconsistent Identifiers
6. Mechanics' ideas go up theline .764 593 .641 .059 279
5. We get feedback about the performance 791 487 .685 .108 325
14. Other groups share our goals 270 239 515 J121 .006
Eigenvalue 3.967 3.716 4.051 2.038 3.819
Percent of Variance: 22.0% 20.6% 225% 11.323% 21.2%
Factor 2 - Value Coworker Trust & Communication
Consistent Identifiers
8. Having the trust of my coworkersisimportant .810 .620 .699 486 .648
9. Debriefing after major task is important .003 .801 .692 729 .665
11. Start of shift meetings are important 161 .601 .628 757 .655
13. Others should make the effort for open communication 510 .208 773 .748 .706
24. Coworkers value consistency between words and action .697 .150 733 527 431
Eigenvalue 2.278 174 2.057 1.602 1.885
Percent of Variance: 12.7% 9.7% 11.4% 8.9% 10.5%
Factor 3 - Effects of my Stress
Consistent Identifiers
16. Personal Problems can affect my performance -.809 -.554 -.696 -.807 -776
20. Even when fatigued | perform effectively 742 .683 .664 235 .599
22. Asaprofessional | can leave problems behind 719 715 .645 292 .753
Eigenvalue 1.366 1.336 1.203 1.506 1.392

Percent of Variance: 7.6% 7.4% 6.7% 8.4% 7.7%
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Table 4
Factor Loadings Using 18 Itens For Each of 5 Companies
Samples
Factor 4 — Conflict Avoidance
Consistent Identifiers
18. Should avoid disagreeing with others 789 664 815 870 737
23. Important to avoid negative comments about other’ s work 743 617 787 396 738
Inconsistent Identifiers
21. Managers should take control in an emergency .004 .569 434 .006 .000
Eigenvalue: 1.030 1.302 1517 1.167 1.160
Percent of Variance: 5.7% 7.2% 8.4% 6.5% 6.4%




Structure of Trust 36

Table5

Index (Scale) Mean Scores by Company Sample

Index Company N M SD
I. Supervisor Trust & Safety A 116 3.65 0.86
B 129 3.93 0.75
C 2408 341 0.84
D 76 4.06 0.66
E 209 401 0.75

Total 2938 350 0.85

I1. Value Coworker Trust & Communication A 116 453 0.52
B 129 4.50 047
C 2408 444 0.59
D 76 439 0.50
E 209 4.62 0.42

Total 2938 4.46 0.58

I11. Effects of my Stress A 116 2.66 1.06
B 129 2.9 0.88
C 2408 311 0.83
D 76 272 0.79
E 209 314 .0.93

Total 2938 3.08 0.86

IV. Value Assertiveness (reflected) A 116 295 1.13
B 129 2.82 102
C 2408 310 1.09
D 76 2.86 0.93
E 209 2.68 1.02

Total 2938  3.05 1.09
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Table6

Index (Scale) Mean Scores by Occupational Group

Occupation N M SD

I. Supervisor Trust and Safety

Mechanics & Leads 1813 3.35 0.84
Inspectors 112 334 0.88
Management & Supervisors 290 418 0.63
Utility & Cleaners 160 348 0.82
Engineers 92 3.49 0.93
Clerks, Analysts, Planners 471 3.68 0.76

I1. Value Coworker Trust and Communication

Mechanics & Leads 1813 441 0.59
Inspectors 112 4.38 0.63
Management & Supervisors 290 4.70 0.44
Utility & Cleaners 160 440 0.65
Engineers 92 451 0.56
Clerks, Analysts, Planners 471 452 0.49

I11. Effects of my Stress

Mechanics & Leads 1813 3.06 0.86
Inspectors 112 321 0.83
Management & Supervisors 290 3.30 0.80
Utility & Cleaners 160 291 0.93
Engineers 92 315 0.76

Clerks, Analysts, Planners 471 3.05 0.85
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Table 6 (continued)

Index (Scale) Mean Scores by Occupational Group

IV. Value Assertiveness (reflected)

Mechanics & Leads 1813 312 1.07
Inspectors 112 3.26 1.04
Management & Supervisors 290 297 1.08
Utility & Cleaners 160 277 1.13
Engineers 92 3.07 0.94

Clerks, Analysts, Planners 471 290 112
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Bonferroni Multiple Comparisons Post Hoc Statistics for Company C Scale Change

Mean
Comparison Difference SE p Lower Bound Upper Bound
Trust Supervisor and Saf ety
Pre vs. Post .0745 .0241 .006 .0168 1322
Prevs. 2-Month .0589 .0259 .069 -.0031 .1208
Post vs. 2-Month 1334 .0261 .000 .0710 1958
Value Coworker Trust and Communication
Prevs. Post .1581 .0166 .000 1182 1979
Prevs. 2-Month .0709 .0179 .000 .0281 1137
Post vs. 2-Month .2290 .0180 .000 .1859 2720
Effects of My Stress
Pre vs. Post 3767 .0230 .000 .3215 4318
Prevs. 2-Month 1576 .0247 .000 .0984 .2169
Post vs. 2-Month 2191 .0250 .000 1591 2790
Value Assertiveness
Pre vs. Post .0663 .0320 115 -.0103 1429
Prevs. 2-Month 1218 .0288 .000 .0528 .1909
Post vs. 2-Month .0556 .0293 174 -.0146 1257
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Table 8

Item Analysis. Mean Differences Between Lowest and Highest Quartiles for Each Item

40

LOWEST HIGHEST

SCALES & ITEMS QUARTILE QUARTILE

MEAN

DIFFERENCE *

Trust Supervisor and Safety

My Supervisor can be trusted 194 4.60 -2.66
My supervisor protects confidential information 2.28 4.66 -2.38
My safety suggestions would be acted upon if | 2.20 454 -2.35
reported them
AMTsideas go up theline 1.87 3.97 -2.10
I know proper channelsto report safety issues 342 476 -1.34

Value Coworker Trust and Communication
Debriefing after amajor task isimportant 350 5.00 -1.50
Start of shift meetings are important 351 5.00 -1.49
Having the trust and confidence of my coworkersis 3.88 5.00 -1.12
important
My coworkers value consistency between words and 4.07 5.00 -.93
actions
Employees should make the effort for open 411 5.00 -.89
communication

Effects of My Stress

| can leave personal problems behind (reflected) 167 413 -2.46
Even when fatigued, | perform effectively (reflected) 197 4.34 -2.37
Personal problens can affect my performance 352 477 -1.25
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Table 8 (continued)

Item Analysis: Mean Differences Between Lowest and Highest Quartiles for Each Item

LOWEST HIGHEST

SCALES & ITEMS QUARTILE QUARTILE

MEAN

DIFFERENCE *

Assertiveness (reflected)
Avoid disagreeing with others 1.40 478

Avoid negative comments about others’ work 1.68 4.82

-3.38

-3.13

*All Mean Differences Significant at p<.001
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Figure 1. Comparing Scales Before and After Training
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