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Abstract

Short-term approaches are the predominant mode of solving proslessdrproblems in
organizations. As a result, problems recur and impede smooth fungtionDrganizational
leaders have embraced various quality regimes to producensi¢achange, but the existing
literature suggests that many initiatives have met \itliited success or have found limited
acceptance. The “A3 Process,” adapted from Toyota Motor Coigoras proposed as a
metaroutine for creating sustainable organizational changs. gdper presents an empirical
study that shows a correlation between following the steps of 3hprécess and the degree of
success. Using a grounded theory approach, this study also teferontrasting models to
explain why short-term approaches were common prior to introductitimeofA3 process, and
how the A3 Process became instrumental in motivating deepestigations into the problem
and producing lasting change. Based on the empirical data, thesgiassharacteristics of an

effective metaroutine are presented.
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I ntroduction

The topic of how to deal with process-related problems and produainsibét change continues
to challenge organizational researchers. Scholars abksérorganizations, when faced with a
problem, should adopt short-term measures as a first step tovédéhe immediate crisis, but as
a second step should investigate the process critically amidlyjod find and remove the root
causes to prevent a recurrence (Hayes et al. 1988). Yet, Faiger{t891) reports rarity in
applying the second step, and it appears that the trend persstgoday (Tucker et al. 2002,
Tucker and Edmondson 2002, 2003). Organizations, therefore, continue taustathable
change of work systems a significant challenge.

The organizational routines that result in short-term fixegperational problems have been
termed “first-order problem solving.” For example, a nurse who teteshortage of a medical
supply in the supplies closet may enact any number of routingkinrgaothers, looking in other
places or borrowing from another department — to minimizentieeruption in patient care. If the
nurse or the nursing team stops there, however, the immedisite oay be resolved, but the
same scenario will likely recur because the root cause(betproblem have not been addressed.
If, on the other hand, the nurse/nursing team investigates whgttio& out occurred and
implements countermeasures to prevent recurrence, the residtlvgoa more long-term solution
to the problem (i.e., a sustainable change) that improvestigpalgperformance. Researchers
term the organizational routines that produce these highelsle¥ insight, and thus sustainable
improvement, as “second-order problem solving.”

Improving healthcare work processes has received considertdahticat in recent years.
Healthcare is an important and vital sector of the economy, buhaheontinues to grapple with
systemic issues (Tucker 2004). Healthcare organizatioagtiadifficulty of providing the right
guality of service to its customers, i.e., the patients. hiesle workers often experience

difficulty in communicating and coordinating activities acrdepartments as they lack common
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knowledge and values, resulting in delays in providing servicdseto dustomers. Addressing
these issues requires second-order problem solving. Butadlesesafind that most healthcare
workers do not routinely engage in collaborative second-ordaslgm solving (Tucker and

Edmondson 2003), a difficulty that persists in many other sectoreeaddonomy (Feigenbaum
1991, Argyris 1993).

We argue that effectivmetaroutinesan facilitate second-order problem solving to produce
sustainable change and therefore continuous improvement withinizatjans. According to
Adler and his colleagues, a metaroutine is a standardized prebleimg procedure to improve
existing routines or create new ones (Adler et al. 1999). fiheyhat Toyota has enjoyed long-
term success in the market because it continually improvesngxivork routines, and that use of
metaroutines is at the heart of their improvement approach. @nilarsnote, Tucker (2004)
advocates development of problem solving procedures to address relatkd failures.
Nevertheless, the concept of metaroutines is still not wellratadel. In an effort to examine the
impact of metaroutines on organizational work processes, a metaroutiadayed from Toyota
and applied in healthcare to induce second-order problem solvingceftigal purpose of this
research was determine whether this metaroutine, the “A3 Propeadiices sustainable change;
and if so, explain its efficacy. To conduct the investigation effects of implementing the A3
Process in diverse functional departments within a hospiéead systematically studied using a
grounded theory approach.

In the next section, we review the literature on procesgeetlproblem solving and the role
of two widely known quality initiatives: Total Quality Managem (TQM) and Six Sigma.
Then, after reviewing some background information and the reseattioanlogy, we present
results from 18 cases that suggest adherence to the stehs @3 Process significantly
correlated with higher-order improvements. Next, we offer two nsoe&xplain, on one hand,
why members of this organization tend to adopt first-order problem salieg a metaroutine is

not in place; and on the other hand, how the A3 Process producecéssarg motivation for
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second-order problem solving for a lasting resolution. We concludeoffgring three

characteristics of an effective metaroutine as implied by the sodel

Literature Review

Many organizational procedures or routines exhibit abnormal variatioprablems. From
extensive field research in manufacturing enterprisesamesers observe that organizational
members address process-related problems by two kinds of pamdsol: reactive control and
preventive control. Reactive control involves some immediegasure (or work around) to bring
the process back within its acceptable range when aysstoutside due to some abnormal
variation. In preventive control, effort is focused on pinpointing eliminating the underlying
sources of the abnormal variation through deeper investigation oatises and their effects. In
most real world situations, organizational members must ingiiersome form of reactive
control to tide over the immediate crisis of maintaining pradodbefore a deeper investigation
of the real sources of the problem can ensue (Hayes et al. 1988).

Thus, reactive control often precedes preventive control bedainelps people accomplish
their immediate objectives. But such improvements tend to benegphl in nature since they
rarely prevent recurrence. As a consequence, sustainablesgprcitenge fails to materialize
unless subsequent deeper investigation takes place. The &agunng process improvement
hinges on challenging the assumptions of the existing processateegldping new ways to
accomplish the work. This distinction between reactive obraéind preventive control is
analogous to Repenning and Sterman’s (2002) first-order versus smdandimprovement,
Argyris and Schon's (1978) single-loop versus double-loop learning, anderTuand
Edmondson’s (2003) first-order versus second-order problem solving. Fom@amoes we will

use Tucker and Edmondson’s terminology throughout this paper.
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We argue that a metaroutine can be very useful for chatigngievailing conditions by
developing and implementing new shared understanding, which is &ieéne of preventive
control and sustainable change. A metaroutine is describeds@ndardized problem solving
procedure for changing existing routines and for creating new ones gtdle 1999). However,
for a metaroutine to promote second-order problem solving, it neexdgpture certain elements:
communication, shared investigation, and experimentation (TuckdE@mdndson 2003). Adler
et al.’s (1999) empirical study in NUMMI finds that the wer& achieved high efficiency in their
day-to-day work and yet were very creative in improving rosttwlaboratively using a six-step
standardized problem solving procedure, i.e., a metaroutine. Rhoataroutines may inhibit
innovation by systematizing the creative process, Tyre et al. (1995) findHeanfield study in a
manufacturing environment that organizational members achieveer lugtality and robust
solutions using a systematic approach compared to intuitive approaches.

Metaroutines have been around for at least several decades.actnTbtal Quality
Management (TQM) and Six Sigma quality initiatives each aateoa specific metaroutine. The
management literature on TQM can be viewed at three lewglBilosophy, a set of tools, and a
metaroutine that integrates the tools with the philosophy. TQNbsughy, as espoused by
quality gurus such as W. Edward Deming, Joseph Juran, and Kaoru shiéwygests that the
primary purpose of an organization is to remain in business by pngdpimducts that satisfy its
customers and at the same time promoting the satisfaction anthgobws members (Juran
1969, Ishikawa 1985, Deming 1986 as cited in Hackman and Wageman C39fjal to
satisfying internal and external customers is reducing thabiity in work processes. At the
tool level, TQM is viewed as a collection of seven cladsigiality tools (Pareto charts, cause-
and-effect diagrams, histograms, control charts, scatigrains, check sheets, and run charts)
and seven management tools (affinity diagrams, tree diagraatsix diagrams, matrix data-
analysis diagrams, process decision program charts, and arrgramd&. Connecting the

philosophy with the tools is a systematic approach to solving sggeedated problems called the
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plan-do-check-act, or PDCA, cycle (Deming 1986). PDCA can be asenmetaroutine that
governs the use of statistical tools in achieving the TQM philosophy.

Likewise, the primary philosophy of Six Sigma is to reduceatslity in processes (Harry
and Schroeder 2000). The DMAIC (Define, Measure, Analyze, Imprave Control) cycle
embedded in Six Sigma is a structured problem solving methodologynedttafter the PDCA
cycle, which can also be seen as a metaroutine. Like PDCA, DMAIC govemsetio statistical
process control and other advanced statistical tools (such @sthbgis testing, multiple
regression, and design of experiments) to achieve the Six Sigma philosophy.

Extant research literature on TQM reports that, even though fmgsvbeen in existence for
many years, in most cases, its success has been limitekihbdla and Wageman 1995, Zbaracki
1998, Keating et al. 1999, Righy 2001, Repenning and Sterman 2002). Somessetpalerthat
TQM over the years has gradually shifted from scientificolgnm solving, perhaps the most
distinctive feature of TQM, to rhetoric (Hackman and Waget@®5, Zbaracki 1998). In his
study of 69 TQM programs in five sectors (defense, governmenthbaa, hospitality, and
manufacturing), Zbaracki reports surprisingly limited usestafistical tools and little evidence
that organizational members followed the PDCA cycle in pmobsolving. In fact, PDCA is
rarely mentioned in much of the literature on TQM. This migkplan why second-order
problem solving and lasting change in organizations using T@Naae. On a similar note, little
empirical research on Six Sigma, other than the “best practicelies by consultants or
practitioners (Linderman et al. 2003) exists, so our understanfliSix Sigma and the DMAIC
metaroutine is limited.

Thus, TQM and Six Sigma are powerful quality initiatives butrte#fectiveness in eliciting
second-order problem solving appears to hinge upon their respeativedded metaroutines.
The existing literature on TQM and Six Sigma suggests lieatiportance of the metaroutine as
an effective medium of second-order problem solving still remaimggly unclear to managers.

The role of metaroutines in achieving enduring change also appealeremphasized in
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academic research. Therefore, although metaroutines seem imptotalaisting process
improvement, much remains unknown about what characteristics ofagonténe are important

and how to make them effectual.

Metaroutinesin Healthcare

The context for this paper is healthcare, a vital sectohénU.S. economy. United States
healthcare spending is expected to reach $3.4 trillion (18.4% of G@R)$1.8 trillion in 2004
(15.5% of GDP) in just a decade (Biotech Week 2004). Despiterittsal role in the U.S.
economy and its impact on the lives of people, it lacks soundtopgesystems. Many experts
say that the United States has the most expensive heal8ystem in the world and its costs are
rising (Berry et al. 2004, Bodenheimer 2005). Even though costs arg, riervice quality
continues to remain unsatisfactory and uneven (Porter and Teisberg 208ignificant body of
literature addresses numerous cases of medical errors aridsirjue to poor service. A recent
article even reports that adults receive only 55% of the rnemded care for their health
conditions (McGlynn et al. 2003). In simple terms, healthcare is in crisis.

Like many other sectors, healthcare leaders employed TQM tesadtire systemic issues.
And similarly, the literature reports diminishing levels oiestific problem solving (Ovretviet
1997, Blumenthal and Kilo 1998, Shortell et al. 1998), and dominance of smorap@roaches
or work arounds to address problems (Tucker et al. 2002, TuckerdmnonBson 2002, 2003).
Compounding these findings is a lack of empirical research toiegdts efficacy (Bigelow and
Arndt 1995, 2000; Ovretveit 2002). However, Walley and Gowland’s (26idly is a notable
exception. They find that the managers in one research sitgtariseted the key steps of the
PDSA (Plan-Do-Study-Act — an adaptation of PDCA approach used limnd¢sea); for example,
members assumed the causes of the problem without prior ignahg did not measure the

performance of the implemented solutions.
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The question that confronts us is how to design a metaroutin@ritrabtes second-order
problem solving and sustainable change in organizations. In antefemswer that question, we
investigated the effectiveness of a metaroutine and effate characteristics that drive such
change. By doing so, this paper addresses a significant gap batwgsarch and practice on
metaroutines. Even though this work focuses on one research sitdthadre facility, we argue
that the model has relevance for other organizations as welst\died the intervention process
in diverse functional departments of the hospital — operatiomsc@dl and non-clinical), finance,
and support services. In addition, the healthcare sector, likeseo®rs, faces challenges of
“fighting fires” by using first-order problem solving to keep #evices running and yet needs to
address the systemic issues using second-order problem suadvirggnain competitive in a

dynamic environment.

Background

From prior research, the second author found that Toyota Motor Caéomorane of the most
successful car manufacturing companies in the world, uses ausdicproblem solving
methodology as a metaroutine to improve its internal work roufirtess metaroutine, inspired by
the PDCA approach, is a source of its competitiveness in theetralace. The metaroutine is
often used in conjunction with a tool, the A3 problem solving repdmictwcaptures the key
results of the major steps of the metaroutine on one sidz®fA3 paper (metric equivalent of
11"x17"). The Toyota’s problem solving methodology was codified into egsential steps, and
termed the A3 Process (citation removed to preserve author anonymity). nérstapis of the A3
Process are:

1. Observing the current process;

2. Drawing a diagram to represent the current process;

3. Determining the root causes to the problem by asking the “5 Whys;”



Effective Metaroutines for Organizational Probleoiviég

4. Developing the countermeasures to address the root causes to theproble

5. Drawing a diagram of the envisioned (or target) process basednmensus with the

affected parties;

6. Planning the implementation;

7. Discussing all of the above with the affected parties;

8. Implementing the actions planned; and

9. Collecting follow-up data on the outcome of the new process and cogaaainst pre-

specified targets.

Steps 1 through 7 refer to the “Plan,” step 8 refers to tte"“Bnd step 9 refers to the
“Check” stages of the PDCA cycle. The “Act” stephg treation of new organizational work
routines when they prove worthy in step 9. These nine steps pawvidpproximate order of
solving problems. In reality, the steps are iterative, apithiem solver may need to go back to
previous steps in order to refine them.

In the initial stages of a collaborative effort with aitad in the Rocky Mountain region of
the United States, the second author, a professor of Industrigerigg, and his colleague, an
experienced trauma care nurse, applied the adapted A3 tool etatbuatine in the cardiology
department of the hospital, and refined them based on their fxpldrience. They then
developed a seven-week introductory training course, and subsegiestily and refined the
metaroutine in the pharmacy department. Over the next 1.5 yeasgcthad author’s colleague
provided hands-on training to over 150 employees of the hospital on doapply the
metaroutine and additionally wrote a workbook to accompany the trainimge. Furthermore,
she and others also experimented with the metaroutine at other hotgstal s

When the first author joined the team, he spent six months sit¢has a participant-observer
to learn the problem solving methodology. Using the metaroutinghdre facilitated many
problem-solving exercises that were strategically importantt,observed the change in behavior

of individuals as they participated in those change efforts.ileWWacilitating, he also trained

10
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future “coaches” on how to use it. Through this experience, lanebt first-hand understanding
of how the employees in the hospital were addressing problems &bs$eace of a metaroutine.
These field-based activities shaped his understanding forinfgathe research question and

formulating the research methodology.

Resear ch M ethodology

The work noted above provided preliminary evidence that the owgitae seems effective in
healthcare. However, we wanted more explanation for why it woikédp our knowledge, no
empirical research existed that examined its effectivefidsss, to generate novel and accurate
insight about why the A3 Process is effective, a grounded tlaggmpach was adopted (Strauss

and Corbin 1990, 1998; Cresswell 1998).

Data Collection

After a five-month absence, the first author returned to tepital site to collect data on his
research intent and selected eighteen cases that involveessiddr process related problems
using the A3 Process. Cases were selected where employebdsavheen trained in using the
A3 Process and the A3 Report, and where a process improvement effdrtisvesifor nearly so.
They were chosen from diverse functional departments such at Eeater, Laboratory,
Intensive Care Unit, Rehabilitation Unit, Registration, Hos$pltgformation Management
(H.1.M.), Transport, Quality Risk Management, Patient Financial Sesyand Facilities.

As part of the primary data collection, the first author condustani-structured interviews.
The informants represented every level in the organizatiomahrshy (directors, managers,
registered nurses, therapists, technicians). The questionnaird @eltiipants to describe in
detail the process they used to address the problem. Additjoeations probed participants

about what they thought was important about the metaroutine p®c@ss improvement
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technique in their facility and why. The intent was to gamheaper understanding of any step
they thought essential to problem solving and the reasons theraoéxd&mple, if an informant
mentioned “observation” as a critical step, the first autbaghkt to understand why s/he thought
it to be critical. Similarly, if an informant claimed thathe carried out an experiment, s/he was
asked to explain why s/he felt it was important to conduct an iexpetr and what s/he learned
from it.

Before conducting the interviews, the second author, who has sagmiféxperience in
gualitative research methods, checked the list of intergeestions for reliability. A number of
hospital employees also reviewed the questions for facetyalidil informants were informed
in advance about the intent of the interview. The interviested between 60-90 minutes and
took place in a neutral location such as the informant’s office, a emaferoom or the hospital's
cafeteria. In some cases, multiple interviews were conduatedmplete the collection of data.
During the interview, the first author took field notes by hamd|, inmediately thereafter typed
up an interview report based on the field notes and his memory aadtgavthe informant to
check for factual errors. The informants returned the reviewed dotuvitein 48 hours.

Though the primary data were the interview notes from the leadlgm-solvers, the
investigator, in order to triangulate the data obtained from tlevietvs, also collected A3
problem solving reports from each informant, conducted informalrvietes with other
individuals who had some stake in the processes studied;alledted a wide range of other
artifacts such as electronic mails and meeting minutes ofitQ@ouncil and Safety Council.
Finally, he maintained contact with informants by email or phanel?2 months following the
interview to obtain follow-up quantitative data on process pedooa and to clarify questions

that arose in case development.

12
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Analysis Approach

The data were analyzed at two levels: (1) a first-ordessecase comparison and (2) an in-depth
analysis using a grounded theory approach. The objectives bebkiratder analysis were to
ascertain how well the participants adhered to the A3 Proecesssure its effectiveness. The A3
Report and interview notes were carefully reviewed to naakebjective assessment as to which
steps of the metaroutine were followed. If a step wasutad as trained, we construed that as
“completed.” If the participants did not skip the step but faitetbllow it as per the instructions
provided during training, or partially completed it when reviewed, lave labeled that step
“partially completed.” If we could find no evidence that a patéic step in the metaroutine was
attempted, we considered it “not completed.” A comparison chartheagrepared (Table 1) to
summarize the findings.

In order to explain the results of the first-order analysideeper investigation was carried
out using a grounded theory approach (Strauss and Corbin 1990, 19%8yellr&998). Though
the interview report from each informant was the primayree of data, all of the artifacts
related to a case were considered to get a comprehensivee pttwhat the problem was and
how it was resolved using the metaroutine. Thus, all documaated to a problem were linked
together and entered into Atlas Ti software for coding.

First, all the artifacts (interview reports, emails, megtininutes) were read several times for
salient categories of information related to problem sglvand were open coded. After
completing all eighteen cases, the data were revisited tdfdo@dditional themes, until no new
insight was found. Some of these codes were then grouped intbex bigler category due to
similarity. Next, the categories derived from open coding wdivéded into “Without A3
Process” and “With A3 Process” groupings. Axial coding was thefiorpggd on the “Without
A3 Process” categories to try to understand the relationshipag categories to explain what
inhibited second-order problem solving at the research site and/étopea model. Likewise,

similar coding was performed on the “With A3 Process” categdp explain why it did or did
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not prompt second-order problem solving. From the axial coding, alnomdexplain the
phenomenon of instituting second-order problem solving was developed. eGtwedsauthor
examined the artifacts and documents against the analysis ptdyidibe first author to check
any interpretive errors. The resultant models were theadiegiainst the interview notes and A3

Reports to check their validity.

Results

The results of the first-order analysis indicate thatdethe eighteen cases studied followed all
the steps of the metaroutine, and that the magnitude of improveamgetd from 77% to 100%
(see Table 1). In contrast, those that skipped one or more stzeddemprovements that
ranged between 17% and 60%. These results seem to inti@atalherence to all the steps of
the A3 Process significantly correlated with higher order imgmmant, and that sacrificing even

one of the steps resulted in a significant decrease in its effeetive

The grounded theory analysis of the data from the 18 problem soffamts eesulted in two
contrasting models. In the following sections, we present tbemadels in the context of an
actual case. For each model, we first describe a casdalinta specimens collected from a
patient in the operating room (OR), and transporting the specimens to the tsosyhitaatory for

diagnosis and testing. We then critique the case to elicit the keyefeafuihe model.

Problem-Solving Without an Effective M etar outine

The first case description illustrates typical problemdisglvroutines when an effective

metaroutine for problem solving is not enacted.

14
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The physicians in the OR collect samples (bloodilpofluids, human tissue) from
patients for various diagnostic tests. They hargjstimens over to the OR circulator,
who was responsible for recording information, disping specimens, and managing
equipment in the OR. Usually, the physician vegbalovided all pertinent information
(name of the patient, medical record number, batgy sody side, date, time, and sample
number) to the circulator who labeled the specimem$e circulator then handed the
labeled specimens to a transporter, an OR persorttransporting to the laboratory. As
the OR was located on a different floor from theolatory, the OR personnel transported
specimens by various modes: hand carried, senughrgoneumatic tube system, or
transported by elevator.

However, there were delays in transporting the isperes. Microbiology and Clinical
laboratory specimens were sometimes placed in kneat®r, which was not always
checked by the laboratory staff because they dicerpect to receive the specimens that
way. Similarly, certain types of specimens sucH'SiBAT” were not always sent by
hand which caused delays in transport and immeddtiention by the laboratory
technicians. When the specimens were sent bynanceptable mode, the laboratory
personnel would bring this issue to the attentibrthe surgery department by sending
them an internal occurrence report or reportingtie director of laboratory. The
superiors of the two departments discussed at tbedls to resolve the issue. But the

problem was not resolved as the transporters aodito transport specimens by various
modes.

There were problems with the labeling of specimansvell. The information provided
to the laboratory was occasionally incomplete andcorrect. The laboratory personnel
expediently attempted to resolve such problems &kimg multiple phone calls to obtain
the information about the specimens. However, ttablpms were not eliminated and
laboratory personnel continued to face similar pgois at regular intervals.

We observe from this case strong evidence of first-ordelgrosolving and lack of second-
order problem solving. Both problems recurred at sufficientj fiiequency to be a perennial
source of frustration. Interestingly, we also observe a beh#vidrseems to resemble an
individualistic behavioral pattern. The individualistic behaaigrattern is characterized by three
elements: unclear work expectation, limited communication, and inadeguaatetability.

First, each individual with same job function completed tasks differentlgestigg the work
expectation was unclear to many individuals. For example, S§p€Eimens were sometimes
sent by modes other than hand, which delayed immediate action by theerstnnel.
Analogously, specimens were sent to the Microbiology departimgnglevator, which was
unacceptable to the lab personnel. Thus, every transporter tendea/dohis or her own
preference of transporting specimens depending on his or her cemerand understanding,

often oblivious to the implications.
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Unclear work expectations were common across the sample 4. cas manager of the
transportation department, for example, described how the mentoens the diagnostic
department requested patients from the clinical floors.

There was no written information about a patienbéotransported: the transporter only
knew a patient was needed and no record of wherep#tient was to go. One staff
person from the diagnostic department called thasporter, another the floors, and
another wrote it on a board somewhere and was eddegken a transporter got there. A
great deal of time was wasted on patient searchreswlie (just patient name, no room
number, bed number, or floor or area).

In this case, the requester from the diagnostic departmenbtiiave any clear understanding of
how to place requests for transporting a patient. Thereforgy saguestor had his or her own
way of placing requests, which created considerable confusiahédolinical departments and
the transporter.

Second, it seems that the individuals communicated litithin the department to
successfully accomplish a task, which further reinforced tmaividualistic behavior. One
individual mentioned that the transporter did not always vdrdfgn others in the OR to make
sure that the information on the specimen labels were in ordkat the transportation mode was
acceptable before taking or sending them to the laborat@wgother informant mentioned that
the OR circulator did not always verify from the physicianttoa exact specimen details before
handing the specimen to the transporter.

To cite another example from a different case, a speech lantheagpist who examined the
issue of inconsistent group meal therapy treatment explaineththéherapy treatment differed
from one therapist to another due to a lack of proper communichétween the person
performing the therapy and the primary therapist, who determineché¢hnapy goals upfront.
Consequently, patient care was not satisfactory and the productivity thfetfapists suffered.

An absence of communicatiacrossdepartmental boundaries was also a common trend.
When lab specimens were brought by hand, the delivery did notsal®aylt in direct face-to-

face interaction as the specimens were brought to the labuwiprior intimation and left on the
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counter. Hence, there was a lack of communication betweewhagepartments to ensure that
the specimens arrived with the right information. To cite a secondpdxd@rom a different case:

The diagnostic department and the nursing stafidiisical floors) never communicated

as to the expected patient transport times or piweetimes. The patient’s nurse often
did not even know the patient was going to a pracednd so the patient’s medical
needs were not always met for the procedure M.ehknge, medicines, etc.

These examples suggest that there was a general lack ofuoaration among the members
within or across departments in accomplishing work on a day-to-day basis.

Third, the inconsistent level of task performance andtdichicommunication within and
across functional departments seemed to be exacerbated bguagde@ccountability. For
instance, even though certain specimens that needed immediapmttdry hand were delivered
by other modes, resulting in delays in its transporting, teséind, reporting, there were few
consequences and so the processes continued for years. Olararsitaj the hospital leadership
team did not seem to hold OR staff accountable even when impirfiambation on specimen
labels was missed resulting in testing and reporting delays, pditectianpromising patient care.

In sum, different individuals with the same job function exatdbe same task differently.
This unclear work expectation was further reinforced becausg ¢communicated little with
others to clarify work expectation. Unclear work expectation andelhcommunication were
further exacerbated by inadequate accountability. Their sup@insot always question them
for unsatisfactory performance, which in turn did not pldemand on an individual to clarify
work expectation and produce consistent and superior performancetfighirgeraction of these
three dynamics — unclear work expectation, limited communicatemg inadequate
accountability — resulted highly individualistic behavior.

In addition to the individualistic behavior, we observed a supalfiinderstanding of work
among respondents, also manifested in three elements. Firstindvahat in many cases
individuals inherited functional knowledge orally without questignithe validity of the

processes. There was no mechanism for an individual to ensurevithtever tasks s/he did
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would lead to satisfactory process performance. For examplesewho examined the issue of
lost charges on medical supplies in one of the clinical deparsnmoted, “No policy in place.
Nobody questioned. The process has continued this way for yearslar§yi, the transport
manager, when asked how the patient request process evolveth@warars remarked, “It is
anybody’s guess. It was just an inherited process that evolverkdiffein each department. All
anybody knew was to page a transporter and when they arrived tbehd¢otl what was to be
done.”

Second, members did not have a sound knowledge of the work praciib@s the
department because they lacked shared understanding of how th&geraatices needed to be
successfully accomplished day-to-day. To illustrate, the membehe OR did not effectively
communicate with other members about the specimen labelthgsatransporting. Neither did
they have any well-defined policies, even for the routinestaskh as specimen labeling, so that
every OR circulator could gain a common understanding of whatlsestaicessful specimen
labeling. A physician mentioned, “The steps [for specimenilaijelvere touched upon but not
clearly laid out step-by-step.” The existing work descriptisas not very explicit on the
information that was needed on the labels prior to dispatchsifdar reasons, the transporters
did not have adequate shared understanding of similar routine aasiow different types of
specimens collected in OR should be transported to the lab.

Third, poor understanding of the routine processes made workingsatuastional
boundaries even more challenging because the members in onendepatid not understand
what information they needed to provide for smooth execution df wmothe other department.
As a result, they could not attune their internal processes auaglyrétir smooth execution across
boundary lines. For instance, the OR circulator had some undergtafdihe activities in the
lab but she did not always provide all the necessary infooméati the laboratory personnel. A
supervisor in the laboratory expressed his reaction to thisofaakderstanding of work across

functional boundaries as follows:
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Not all specimens that come from OR are just a ‘SIREN.” The specimen may
require clinical lab testing, (i.e., cell count)jcnobiology cultures, or a pathologist's
examination. The OR staff need to be aware of \ihede specimens are and what area
of the laboratory they are to be sent for what typeesting.

In short, individuals continually cycled through a process of iof&ritance of functional
knowledge from their predecessors, which in the absence of an approglidton mechanism,
precipitated a lack of shared understanding within the depattand limited understanding of
work at the functional boundaries. Absence of boundary knowlesigirced the individual's
desire to acquire new knowledge without validation, commenaiaghar cycle of superficial
understanding.

In sum, the general pattern that emerges from the datatiprtifdem solvers did not get
beyond first-order problem solving because of limited understandirtipeofvork processes,
combined with individualistic behavior. Unclear work expectatianjtid communication, and
inadequate accountability fostered an environment of individuabsti@vior, which resulted in
lack of shared understanding within the department and limited kdgalef work at the
boundary. Inversely, absence of shared understanding and limited bokndatgdge did not
place strong demand on the members to challenge the assungftibesexisting processes to
clarify work expectations, thus reinforcing individualistic bebavFurthermore, oral inheritance
of functional knowledge supported inadequate accountability in wockuse there were no
consequences for poor performance. These cycles, illustratdeéigure 1, interacted to

discourage second-order problem solving.

The lab specimen example illustrates this dynamic. Due texistence of individualistic
behavior and superficial understanding, members from the laboeatdrgperating room did not

seem to have had any motivation to engage in second-order predidng efforts. Hence, they
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could not objectively understand the current specimen labelingramsportation processes, and
how they impeded effective performance at the boundary. When tbespes failed to perform
satisfactorily, the actors tended to enact ad hoc approachgs (aboratory personnel
communicated with the OR personnel for additional information ulrmitted an internal
occurrence report to the OR). These first-order problem-soltragegies usually resolved the
immediate issues and allowed the members to continue withdidily work routines, but were
not very effective in the long run because the problemsresptfacing at regular intervals and
were a continuous source of concern and frustration for the labop@msonnel. There was no
endeavor to jointly understand the underlying causes to the protilegnencountered on a day-
to-day basis and eliminate them. This pattern of first-order @mokblving existed across all the
cases we studied, and helps explain why second-order problem swlaggare and why

enduring change was difficult to achieve.

M etar outine Enabled Problem-Solving
With the introduction of the A3 Process in the hospital siteesof the individuals from the
laboratory and OR underwent training in using it. The training tiva first step in the behavioral
transformation process as they became very interestettinessing the problems associated with
specimen labeling and transporting that had confronted them for years. A tedormed under
the tutelage of a coach, an employee from the Quality RisialyEment department. The other
participating members were from OR, laboratories, information systedneducation.

The first step the problem solvers adopted wasaio g detailed understanding of the

current specimen labeling and transporting protiessigh first-hand observation. One

of the problem solving team members obtained peiotisfrom the OR leadership team

to interview the OR personnel and observe the mdiogs. She spent 10 hours talking

with OR staff (circulators, secretaries, surgerghte nurses, and administrative

personnel) and another 6 hours observing surgétiee she observed in the OR, others

observed specimen transport and specimen labdalitigeilab as specimens arrived.

After observing the proceedings in the OR, she daesiagram illustrating the current

specimen labeling and transporting process. Shaa thalked the other participating

members through the drawing. As she describeduhent process, members from the
group provided additional information, which madie tturrent process look even more

20



Effective Metaroutines for Organizational Probleoiviég

cumbersome. The group saw the problems associsitd specimen labeling and

transport, and identified lack of clear specifioatiof the specimen labeling and
transporting process as the root causes. The teanseveral times to discuss these
issues. Based on consensus, the problem solvimg tewvised a new labeling system
(called a “secondary label”) as a countermeaswedhptured the neccesary information
in the OR prior to transporting the specimens te kboratory. Consequently, they
developed a new process targeted at meeting thisagd drew it on the A3 Report.

As part of the implementation plan, the team planoe printing the secondary label and
implementing it immediately. One of the participatimembers, a physician, became
responsible for coordinating with physicians in R. The other participating members
from OR and Lab discussed the problems and the lageling system with their
colleagues in their respective departments.

The new process was implemented and follow-up e\ata collected to ascertain its
efficacy. Initially, the team was able to achieignificant success with the new process,
as there was a marked reduction of missing infammain specimen labels. But a month
later, a similar experiment discovered some slipgagith the new processes, which
caused concern among the team members. The onitifitthe problem solving effort
found that though the new process was operatiofdigible, more control and training
was needed at the operational level to make iimmedor its ultimate success. She shared
the data with the team members and all other gtaffie OR and the laboratory using
email and warned about the consequences of notlgmmpwith the new process, and
suggested stricter control before sending specimtenthe laboratory. In fact, she
proposed halting transport of specimens to therktboy until the secondary label was
completed and placed on the specimens in the ORM8iths later another set of follow-
up data was collected to measure the success afelveprocess and the results were
astonishing. The success rate was close to 90%hast of the parameters studied.
Observing the latest results, the team was cettaihthe new process was capable of
providing accurate, timely, cost-effective, andesafedical care and so they developed
new policies and procedures for labeling laboratgpgcimens and added them to the
Administrative Policy and Procedure Manual.

In order to address the transportation problem, pmeblem solving team as a
countermeasure agreed upon stopping any transpasperimens by elevator. The
laboratory personnel carried out an informal experit to check whether sending
specimens by elevator was discontinued or not. y Kept observing the OR personnel
on how they transported specimens over an extepdddd of time. The results were
very satisfactory because sending specimens bytelewas completely discontinued.

The new policies on how to transport specimensngurdutine operation hours and after
hours were also developed.

Though all the steps of the A3 Process were followed to suatigsatcomplish the
problem-solving effort, we observed four elements in partichlatr dppeared play a strong role
in switching the organizational members from a first-ordea t®econd-order problem solving
mindset. These steps were: observing the current processsketching the current state on the

A3 Report, discussing with other stakeholders, and conducting follow-up studies.
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Direct observation of the specimen labeling and its disposititime OR seems to be central
to attaining a detailed understanding of the problem and its rosésaln this case, the observer
talked to the OR staff prior to observing, and therefore, obsenvatis a mechanism to validate
against their statements. The observer’s prior understanding of tlespreas not necessarily the
reality. Therefore, observation provided a validation againstimeent understanding of how
the specimen labeling and transporting actually worked, and hiowpédtcted the working of the
laboratory. In addition, observation provided some additional new knoglexghe observer
about the work practices within the OR that contributed to wrabglihg. For example, the
specimen labels of the previous patient were not always esrfoom the OR which contributed
to errors in labeling for the following patient. Similarly, tiplle specimens were sometimes not
clearly differentiated. The pathology form listed specimassA, B, C, while the physician
identified specimens as 1, 2, 3, for example. Furthermore, ¢ofieat objective facts through
direct observation motivated the behavioral change procdss imidividual level. In a number of
cases, the findings were so compelling that they motivated the ebsee proactive in seeking
a solution collaboratively rather than being passive. The odasezmnarked on her observational
experience:

It [observation] was very educational. | learnedvlaole lot. | went up to OR and
watched several surgeries and just made sure \ubgt[tirculators] told me matched
with what they were doing. | even questioned pedppbm Pre-op to find what they
really did. | talked to Pathology to get their expnce. It was very interesting and was a
major learning experience. It is so hard to makgtlang better without other’s
cooperation.

In an effort to seek a collaborative solution to the problemoliserver decided to explicate
her tacit understanding to the other participating members. eBing the other stakeholders
involved, the observer not only mitigated their possiblestasce to change, but also stimulated
them to contribute to a more effective change process. Whemh$erver discussed the
observations she made in the OR with the other stakeholders dedivilzdm through the iconic

representation of the current state on the A3 Report, they, too, stedttheir conceptions with
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the observed data and/or confronted misconceptions. This exenegeated knowledge from
multiple sources. They realized that the existing work m@stin OR and Lab were incapable of
achieving the organizational goals and so they assumed adésdaaollaboratively identify the
sources of the problem and create new shared knowledge to addrefacit, they created a new
secondary labeling system, which captured all the relevantiaf@n on specimens prior to
transporting. They also decided to discontinue elevator transpcaiuse it was not a desirable
mode and delayed the testing and reporting process.

This joint validation and collaborative act of individuals durithgg A3 Process was a
common trend that we observed. One informant who studied the problerong transcribing
of stress tests in the Hospital Information Management depattsummed up a similar reaction
when she drew the current state diagram.

The drawing of the current state of affairs wasrttest impressive. | observed each step
of how the current process was being done. | kitemas a mess. Drawing out the
current state on paper was an eye opener. Notfgusie, but for all departments
involved. We were all shocked at how bad our pgecwas and how it screwed
everything up. Once it was drawn out, it was géassee where things could be changed.

The collaborative understanding appears to have provided the mgagesamdwork for the
members to verify their newly developed process objectiaeky jointly using a small-scale
experiment to see whether this process worked or faltered.edndlee team observed some
glitches in the initial stages of the implementation in sheondary labeling system and had to
make minor adjustments in the new process to make it fultgtional. The lesson learned
seemed to be that real learning occurs only when new knowledge is put iimepract

An informant from a different case who studied the issue of ngjiswiders for the diagnostic
tests required on specimens (a project which failed toeeehpositive results) recounted his
experience on how such real learning was missed when experimentas skipped in their A3
problem solving effort.

| think experimentation is critical, so that a dcess is not implemented and the whole
process is thrown out of whack. That happeneduinveork with one of the clinical
departments, who seemed to develop every idea wiitisarefully looking at the
ramifications or experimenting to see what the lissuight be.
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In summary, the generalized conclusion we made from examininguttoessful cases was
that observing, drawing an iconic sketch, discussing with oth&elsblders, and experimenting
appeared instrumental in transforming the behavior of individuals fn individualistic and
passive to a collaborative and active mindset. Theseitedivin turn influenced either
knowledge validation or knowledge creation or both, leading to epedecontextualized
understanding of work. Observation and iconic representation caubed ials to validate their
current understanding of work processes and also helped to gaiknogledge. Discussions
also aided knowledge validation through shared understanding withs dthwlved in the
process, and subsequently fostered new knowledge creation in masy [Eagerimentation
validated the new knowledge just created. Challenging assumppoesonceptions, and
misconceptions seemed central to the deep understanding of worksalantey in stimulating
second-order problem solving, because preconceptions and misconceptitims tidt causes.
Observation, iconic representation, and discussions actuallgdptee surface to uncover the
underlying causes. In short, adopting the A3 Process as a metaahaitged the behavior and
the cognitive abilities of individuals as shown in Figure 2. Theseciwles interacted together to

promote second-order problem solving.

Characteristics of an Effective M etar outine

From the analysis of the 18 cases of organizational problem solving cthaieacteristics emerged
as essential elements of an effective metaroutine.fifdteharacteristic is, does the metaroutine
prompt the individual to validate his/her current contextual knowdedga tangible way (i.e.,
crosschecking the existing understanding against reality anthgltee former, if necessary)?

Without such accurate understanding, problem resolution becoasedpbpinionated, and sub-
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optimal. The second characteristic is, does the metaroutine imdingduals affected by the
problem or proposed change together to validate their delekmowledge? These discussions
not only give individuals increased confidence that their utateding of the current process is
sound, it also aids in the creation of new common knowledge and consenausoarse of
action. The new knowledge, having become explicit, is readily ddgkyalhe third
characteristic of an effective metaroutine is, does thermétae encourage joint validation of
new knowledge? If the consequences are positive, they confirm the intivichderstanding. If
they are negative, the individuals have the opportunity to revise theirstaming.

The above three characteristics seem to be in agreemdnttheit prescription of some
scholars who posit that communication, shared investigation, and regpé&ation are key
ingredients to promote second-order problem solving (TuckerEatdondson 2003). These
scholars imply that second-order problem solving necessitatesassnd explicit inquiry in
addressing a problem. We offer something deeper that supplemeintadhk. At the heart of
second-order problem solving is constant knowledge validation, winmyides the necessary
fluidity to knowledge absorption and its dissemination at thevidigial and collective levels. An

effective metaroutine is one conduit to achieve that validation sytitatha

TQM in Practice

The model depicted in Figure 2 may also help explain why TQM anogjioften fail to produce
second-order problem solving and deliver satisfactory resultaost of the cases reported in the
literature, the managers or the senior staff handled problaimgafforts, and hence, problem
solving seemed divorced from the actual problem site and became de-contectu@lgectively
validating existing knowledge was not apparent in those effeeis though the effectiveness of
all subsequent steps depended on that understanding. In facthesear a recent empirical

study note that the problem solvers often assumed the soutice pfoblem without any prior
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research (Walley and Gowland 2004). Therefore, there was nddumai validation of the
current process by the problem solver(s) before embarking on the subseqgent ste

Second-order problem solvimgquires collective validation of existing knowledge, and a
boundary object seems to facilitate such validation process. Bquothcts are tangible
artifacts used by organizational members to facilitate congation among organizational
members from different functional expertise to solve probleédtar @nd Griesemer 1989, Brown
and Duguid 1998, Carlile 2002). A typical example of a boundary object in a healthdargisett
a medical chart used by physicians and other caregiversatoat patient. Using the information
provided in the chart, different caregivers can validate theit understanding about the health
condition of the patient, discuss, and plan on their subsequent intengetdi achieve patient
care goals.

In the case of TQM programs, many researchers documetedinmse of tools (Kano 1993,
Hackman and Wageman 1995, Zbaracki 1998, Rigby 2001). Zbaracki observesidriiaid
study that one of the primary reasons members were reluotaise the tools was because the
members found the tools cognitively difficult to understand, andfréguency of the usage
declined as the tools became more technical. The problem wasoueewith employees from
service sectors such as hospitals and hotels. Similarly, Kade from his field study that
members did not take any action even when the control charts showeflooutrol situations.
These findings seem to suggest that the tools were noeffegtive as boundary objects, as the
organizational members faced roadblocks in validating theit tamerstanding using them,
discussing with others, and taking appropriate actions in thepective departments to resolve
the problem.

Experimentation enhances second-order problem solving by validedimly created shared
knowledge. Though experimentation is advocated in TQM, scholars rém@rtusers often
abandon it (Hackman and Wageman 1995, Ovretveit 1997) or do not upardgusly (Walley

and Gowland 2004). One explanation for the disregard for experimentatthe superficial

26



Effective Metaroutines for Organizational Probleoiviég

understanding of the problem solvers — the managers. Betaysdid not always validate their
current understanding by objective means upfront, they lacked deepgtoatited understanding
of work and how it impacted performance. Therefore, there waslivédual-felt compulsion to
test whether the new knowledge faltered or not.

Thus, it appears that in most failed cases in TQM, the probtévers did not address the
problem with objective approaches such as observing the currerdsgrand mapping it,
discussing with others using boundary objects, and experimenfisga result, the members

failed to validate their existing knowledge and create new knowledge fenduring change.

Conclusion

Even though the topic of how to achieve lasting change in amiaation when confronted with
process-related problems has received a great deal miaiten the literature, it remains largely
inconclusive. Scholars observe that problem solvers resditstarder problem solving and
rarely undertake the next step, that is, second-order problemgadiei prevent recurrence. We
argue that a properly designed and deployed metaroutine may be an effective snethéoster
second-order problem solving. But thfectiveness of metaroutines in improving work processes
is not well understood.

Our empirical research attempts to make several contnizutio the existing body of
knowledge on second-order problem solving. We present our emfiiindialgs and a model to
explain why in the absence of a metaroutine first-order problem salkasgnuch more common
than second-order problem solving. Subsequently, we find that secongywdierm solving is
indeed possible, and demonstrate how the A3 Process, when followedsasbed, became
instrumental in transforming the behavior and cognitive prosesfsiadividuals jointly. We then
present a model that characterizes the metaroutine and higtiliglet characteristics that are

indispensable to achieving second-order problem solving andreidéachange. The model
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suggests a theoretical basis for the ineffectiveness of mM&M programs reported in the
literature.

Although additional work should be conducted to confirm these findimgghier contexts,
we argue that our findings still remain significant. Thepeital data suggests that problem
solvers rarely get to the root cause of the problem due dedupate shared understanding of the
work, coupled with individualistic behavior. Hence, they did not expaetfficient effort to
engage in second-order problem solving. Our research data stadvasmetaroutine such as the
A3 process can be very effective for organizational memizeroltectively validate existing
knowledge through shared understanding, identify and deal with the psobletheir sources,

and create new knowledge to address them for a sustainable change.
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Figure 1. Model of Problem-Solving Behavior Without a Metaroutine
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Figure 2. Model of Second-Order Problem Solving Using the A3 Process
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Table 1. Summary of the Metaroutine Steps Followed by the Participants

Draw Draw The A3
current  Analyze  Develop target Plan Process %
Observe process root cause c/measures process implementation Discuss Execute Follow-up followed Improvement

Case 2 ° ° ) ) ° ) ) ) ) Y 100%
Case 5 ° ° ° ° ) ) ) ) Y 100%
Case 6 ° ° ° ° ° ) ) ° ) Y 100%
Case 7 ° ° ° ° ° ° ° ° ° Y 100%
Case 10 ° ) ° ° ° ° ° ° ° Y 100%
Case 16 ° ° ° ° ° ° ° ° ° Y 100%
Case 18 ° ° ) ) ) ) ) ° ° Y 100%
Case 17 ° ° ) ) ° ) ) ) ) Y 92%
Case 3 ° ° ° ° ° ) ) ) ° Y 80%
Case 12 ° ° ° ° ° ° ° ° ° Y 7%
Case 8 ° O] ° ° O] ° ° ° ° N 60%
Case 4 ° ° ® ° ° ° ° ° ° N 50%
Case 13 ° ° ° ° ° ° ° O] ° N 50%
Case 9 ° ° ° ° ° ° O] O] ° N 26%
Case 11 ° ° ° ° ° ° ® ° ° N 25%
Case 1 ° ° ° ° ° ° ® ° ° N 17%
Case 14 ° ° ° ° ° ) ° o o N 0
Case 15 o ® ® ° O] ° ® o o N 0

Legend: e Step completed® Step partially completed, Step not completed
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