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Abstract. Using Contextual-Graphs (CxG) to represent organizational activity 
supports selecting key performance indicators (KPIs) that are free from causali-
ty assumptions and measuring practice-based organizational learning as distinct 
from organizational change. This paper presents four tools developed as part of 
a research program to extend CxG to practice-based organizational learning 
and performance improvement. Aspectual comparison of practices represented 
in contextual graphs together with a practice-based organizational learning 
novelty typology, a practice maturity model, and an organizational-
performance-improvement prioritization matrix operationalize the construct of 
practice maturity that is proposed as a guide for researchers and practitioners in 
understanding and improving practice-based activity management.  Results are 
presented for a transport planning organization that elucidate the role of context 
in practice-based organizational learning and performance improvement in the 
case of an activity (light rail route selection) that involved both politi-
cal/managerial and engineering decisions.  

Keywords: Modeling context in organizational activity, assessing practice ma-
turity, strategic decisions, tactical decisions, using context to leverage lessons 
learned from experience, contextual graphs. 

1 Introduction 

This paper investigates the role of context1 in practice-based organizational learning 
performance improvement. The case presented concerns the activity of light rail  
route selection in an organization charged with public transport planning in a Euro-
pean capital city. The subject here2 is the role of context qua context in the organiza-
tion’s learning and performance improvement of one of its most complex activities. 

                                                           
1  Here, context is defined as the elements of the environment that bear on an activity without 

entering directly into the description of the activity [after 1, 2]  
2  This paper presents results of research carried out by the first author under the supervision of 

the co-authors as part of the requirements for dual PhDs of the National University of Ireland 
and of  the University Pierre et Marie Curie in Paris. 
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“Practice-based organizational learning occurs when new associations between ac-
tions and situations are discovered during performance assessment and are abstracted 
from the details of the discovery situation as lessons learned codified for future use. 
Practice-based performance improvement occurs in organizations when exploiting 
lessons learned from experience in realizing an activity leads to practice maturity.” 

Problems, practices, procedures, and practice maturity are representations of 
knowledge, reasoning, and context that are the focus of managerial attention. Their 
transformation in contextualizing, de-contextualizing, and re-contextualizing man-
agement activities is subject to integrity rules and inference rules. The elicitation and 
elucidation of the rules governing the felicitous use of knowledge, reasoning, and 
context in the case of route selection at ABC is the purpose of the research presented 
here.  

The conceptual framework proposed for researching and understanding practice-
based organizational learning and performance improvement is underpinned by a 
number of interpreting propositions that emerged from the review of prior literature 
and are shown in Table 2.  

 

Table 2. Interpreting propositions 

Prior results (synthesis of literature review) On 

1 
Representing practice-based organizational knowledge involves formalizing 
and interpreting an organizational activity together with the elements of the 
environment that bear on its realization in a given situation.  

Practice-based 
Knowledge 

2 
Transforming practice-based organizational knowledge involves accommodat-
ing an activity in an organization to  a new situation in which it is realized 
and assimilating the new situation to the activity.   

Practice-based 
Learning 

3 
Using practice-based organizational knowledge involves reasoning about 
situations and reasoning in situations and is subject to integrity rules and 
inference rules. 

Practice-based 
Reasoning 

4 
Situation assessment: Analogy and enactment are used in organizations to 
determine which elements of the environment bear on an activity in the organ-
ization’s expected, desired, and planned worlds.  

Contextualizing 
management 

activities 

5 
Problem solving: Means-ends analysis and heuristics are used in organizations 
to determine which action, taken in a given situation, would bring the ex-
pected and desired worlds together. 

6 Decision making: Reason and rationality are used in organizations to chose 
among hypothetical plans of action in a given situation. 

7 Implementing: Technology and practices are used in organizations to imple-
ment chosen plans of action. 
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Table 2. (Continued) 

Prior results (synthesis of literature review) On 

8 
Representing practices: State descriptions and process descriptions are used in 
organizations to represent different aspects of their practices. A representation 
of practice is eo ipso a performance assessment.  

De-contextualizing 
management 

activities 
9 Abstracting lessons learned: Measurement and evaluation are used in organi-

zations to abstract lessons learned from experience. 

10 
Leveraging lessons learned: Exploitation of lessons learned is an alternative to 
exploration of new practices and activities used in organizations to improve 
performance. It leads to practice maturity. 

Re-contextualizing 
management 

activity 

 

Three research gaps suggested by the conceptual framework were pursued in the 
research presented here. First, selecting practice-based measures of organizational 
performance. Second, measuring practice-based organizational learning. Third, identi-
fying context-based intelligent assistant support (CIAS)  opportunities for practice-
based organizational learning and performance improvement. The first research gap 
addresses one of the shortcomings in current theories of organizational performance 
[7, 8], namely how to free performance indicator selection from assumptions of cau-
sality. The second research gap was explicitly evoked by [9] and represents an ongo-
ing challenge to researchers and practitioners of organizational learning since first 
evoked. The third research gap derives directly from the purpose of the research to 
extend the CIAS approach to organizational learning and performance improvement.  

The research objective is to understand the role of context in practice-based orga-
nizational learning and performance improvement and to identify opportunities for 
CIAS support for practice-based organizational learning and performance improve-
ment. The next section presents the methodology used, a CIAS approach, the tools 
developed, and the research protocol. 

3 Methodology   

In this Section, the research questions, methods, and tools that operationalize the re-
search are presented and summarized in the research protocol. The section is divided 
into four parts. First, the research questions are presented. Second, the method of 
formalizing practice using contextual graphs is explained. Third, the four new tools 
developed to interpret practice expressed as paths in contextual graphs are presented. 
Fourth, the research protocol is outlined.  

3.1 Research Questions 

The research objective is operationalized by breaking it down into three main research 
questions and associated subsidiary research questions, as shown in Table 3.  
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Table 3. Research questions and subsidiary research questions 

Main Research Questions Subsidiary Research Questions 

RQ1 How do organizations use expe-
rience to improve performance? 

RQ1a How do organizations represent their experience? 

RQ1b How do organizations abstract lessons learned from 
their experience? 

RQ1c How do organizations leverage lessons learned 
from experience? 

RQ2 
What issues confront organiza-
tions leveraging lessons learned 
from experience? 

RQ2a How do organizations ensure the relevance of their 
activities?  

RQ2b How do organizations ensure the efficiency of their 
ways and means of realizing their activities? 

RQ3 

What opportunities exist for 
context-based intelligent assis-
tant support (CIAS) for practice-
based organizational learning 
and performance improvement? 

RQ3a 
What opportunities exist for context-based intelli-
gent assistant support (CIAS) for recording rele-
vant organizational experience ?  

RQ3b 

What opportunities exist for context-based intelli-
gent assistant support (CIAS) for retrieving 
relevant experience to improve performance in 
organizations?  

 

The first research question investigates how organizations use experience to  im-
prove performance of an activity. Experienced organizations by definition have at 
least one effective way of realizing the activity considered. The first research question 
focuses on the manner in which practical experience is recorded and made available 
for future use in the organization.  

The second research question investigates issues confronting learning organiza-
tions and focuses on how they select activities and how they manage performance of 
those activities. In other words, how organizations ensure they are doing the right 
things and how they ensure they are doing those things right.  

The third research question applies to responsible organizations i.e. to organiza-
tions that already ensure the relevance of their activities and the efficiency of their 
practices. It looks at opportunities for CIAS support for practice-based organizational 
learning and performance improvement. It focuses on the use of CIAS to record rele-
vant experience and retrieve it to improve future performance.  

To answer the three research questions using a CIAS-based approach involves first 
formalizing the practice in contextual graphs and then interpreting the practice ex-
pressed in the Contextual-Graphs representation formalism using tools developed 
specially for the purpose. 

3.2 Formalizing Practice Using Contextual Graphs 

There are two difficulties in formalizing practice, one associated with formalizing 
situations, the other with formalizing activity. The difficulty with formalizing  
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3.3 Interpreting Practice Using Four New Tools 

There are three difficulties in interpreting practice, one associated with interpreting 
the performance of a practice, the second with interpreting the evolution over time of 
practices that realize the same activity, the third with interpreting the priority of or-
ganizational performance improvement effort. In this section we propose four new 
tools, viz., a new method for selecting performance indicators, new tools for measur-
ing and assessing practice-based organizational learning, and a new tool for prioritiz-
ing organizational performance improvement effort. 

The first tool is a new method of interpreting performance we call aspectual com-
parison of practices. When a practice is interpreted as realizing an activity, the per-
formance of the practice can be measured under any aspect of its representation as a 
realization of the activity.  Using the Contextual-Graphs representation formalism 
together with aspectual comparison of practices is a way of expressing performance 
without recourse to assumptions about causality that taint the currently popular me-
thods of selecting performance indicators used by managers, viz., the generic Ba-
lanced Scorecard method and the ad hoc Tableau de bord method [7, 8]. 

The second tool is used to interpret practice-based organizational learning. Since 
the paths in contextual graphs express practical knowledge i.e. knowledge about  
what works in a given situation, their evolution over time expresses practice-based  
organizational learning.  The evolution in contextual graphs is interpreted using a 
practice-based organizational learning novelty typology. The four different types of 
practice-based organizational learning are shown in the matrix in Fig. 5.  

New Situation Assimilation of a new situation to an 
existing practice 

Assimilation of a new situation to a 
new practice and accommodation of 
the new practice to the new situation 

Recognized Situation 
Confirmation that an existing practice 
continues to be appropriate in a recog-

nized situation 

Accommodation of a new practice to a 
recognized situation 

 Existing Practice New Practice 

Fig. 5. A practice-based organizational learning novelty typology 

The appearance over time of new nodes in contextual graphs can be interpreted in 
terms of new situations and or new practices using the practice-based organizational 
learning novelty typology shown in Fig. 5. New contextual elements or new instances 
of existing contextual elements in a contextual graph express assimilation whereas the 
appearance of new actions or activities signals accommodation. Formalizing the evo-
lution over time of practices using contextual graphs and interpreting the graphs using 
the practice-based organizational learning novelty typology effectively measures 
practice-based organizational learning. 

The third new tool assesses practice-based organizational learning. The practice 
maturity model is shown in Fig. 6. Organizations develop practices over time. Initially 
there is just one practice, later new ways of realizing the activity are discovered and 
the number of practices increases. This can be observed in a densification of the con-
textual graphs used to measure the learning as shown in the previous section. As time 
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The four new tools presented in this section together with the Contextual-Graphs 
representation formalism were deployed using the research protocol outlined in the 
next sub-section.  

3.4 Research Protocol 

The research protocol is outlined in Table 4. 

Table 4. Research Protocol 

Item Action 

1 Select an experienced organization with procedure-controlled long-cycle projects 

2 Select a mission-critical complex project activity  

3 Select actual projects that involved practice of the activity 

4 
For each project, collect data on the activity in the strategic-decision-making, operating, and 
information systems  

5 

Analyze the data using contextual graphs, the method of aspectual comparison of practices, the 
practice-based organizational learning novelty typology, the practice maturity model, and the 
organizational-performance-improvement prioritization matrix with the objective of closing the 
gaps identified in prior research i.e. selecting practice-based measures of organizational perfor-
mance, measuring practice-based organizational learning and identifying context-based intelligent 
assistant support (CIAS) opportunities for practice-based organizational learning and performance 
improvement 

6 Present the results to the organization’s strategic management for validation  

7 Triangulate with expert opinion and public domain information 

8 Interpret implications and contributions to theory and practice 

9 Identify opportunities for further research  

Section 4 presents results from the field study of practice-based organizational 
learning and performance improvement in light rail route selection at the organiza-
tion referred to here as ABC and identifies opportunities for context-based intelligent 
assistant support (CIAS) at both the strategic and tactical levels.  

4 Application of the Approach to Light Rail Route Selection 

In this section, we present the results of a field study demonstrating the relevance of 
our approach and assessing its usefulness to the organization. Light rail route selec-
tion is a key process according to the president of ABC and the decisions concerning 
route selection involve both the strategic and tactical levels of the organization. Three 
network extension projects, here called Lines X, Y, and Z , were studied. The evolu-
tion of route selection practice at ABC is presented in this section in the form of a 
cross-case analysis.  
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In the first case, Line X, route selection practice was represented by ABC as route 
selection actions taken by ABC in response to situations that emerged from the envi-
ronment. Different forms of representation were used for different levels of responsi-
bility. At the top-management level, the representation took the form of a board paper 
concentrating on the two dozen most important items. At the operation management 
level, the representation took the form of a project review by function, complemented 
by a lessons learned log with more than a hundred items relating to Line X. 

The formal distinction of actions and situations proposed in the conceptual frame-
work was tested by transposing ABC management representations at both levels into 
contextual graphs and validating the transposition with the authors of the original 
representations. This was done in a contextual graph research workshop carried out at 
ABC headquarters and in follow-up communications with the managers involved. 
ABC represents its route selection practice as a structured relationship between ABC 
actions and elements of the evolving situation that bear on the action.  The context of 
the action is formally captured on the one hand by the activity designation (here route 
selection at top-management level and route selection at operational management 
level), and on the other hand by the situational elements and their specific values at 
the time of the action. The Line Y case differs in its point of view from that of Line X 
in its emphasis on governance and risk management. ABC embedded risk control 
activities in its practice of route selection in response to risk situations perceived as 
threatening its objectives. Route selection activity on Line Z was intermediated by a 
consortium in Public Private Partnership (PPP) with ABC and was represented as the 
practice of project management (of route selection). 

The focus of management attention moved from describing the substantive activity 
in Line X to describing how the activity is kept under control in Line Y, to how the 
activity can be delegated in Line Z. This is evidence of ABC confidence increasing 
with experience leading to a more sophisticated approach to its route selection activi-
ty. In the first extension project, Line X, the practice and performance of route selec-
tion was represented as a demonstration of ABC ability to select the best route in spite 
of well-organized opposition from powerful business interests. In the second exten-
sion project, Line Y, the emphasis moved to control of an activity that the organiza-
tion confidently masters. In the third extension project, Line Z, the delegation by 
ABC of some important route selection activities to a consortium of developers de-
monstrates an increasing practice maturity level.  

In the Line X case, three issues were identified as critical to leveraging lessons 
learned from experience, viz., recording context at the right level of granularity, as-
sessing activity against an emerging baseline, and reporting experience in the right 
context. In the Line Y case, additional issues were ensuring alignment of objectives 
with ABC mission and values, and with government policy; and ensuring risk man-
agement gave assurance on expected cash flows, appropriate to ABC risk appetite. In 
the Line Z case, ABC was confronted with the additional issue of  representing route 
selection activities coordination as an inter-organization project. 

Different opportunities for CIAS support emerged at ABC. First, in practice-based 
organizational learning and performance improvement, then in governance and risk 
management, and later in project management. This evolution towards more complex 
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forms of support echoes the increasing confidence of the organization and  the in-
creasing practice maturity of its route selection activity.  CIAS support must take 
account of time- and role-dependency; reasoning about a route selection situation is 
time-dependent and reasoning in a route selection situation is role-dependent. Time-
dependency can be captured in a route selection contextual graph by recording the 
evolution of the structure over time3.  Role-dependency can be captured in a route 
selection contextual graph by collecting practices that interpret the same role4. In 
order to assess how this might happen at ABC, separate graphs were used to analyze 
top-management route selection and operations-level route selection.    

Route selection performance assessment is an interpretation of the activity and 
practice of route selection in particular circumstances. Whether to exploit the activity 
or search for new activities depends on the strategic relevance and practice maturity 
of the activity [12]. In the case of ABC, route selection is mission-critical and its prac-
tice is maturing through the efforts being made to record and exploit lessons learned 
described in this research.   

The considerable effort required by the current ABC approach to practice-based 
organizational learning and performance improvement suggests that an alternative  
approach is worth investigating and explains the motivation of ABC to participate in 
the research project presented here. The transposition of ABC documents into contex-
tual graphs (CxG) and their analysis with ABC management in the CxG research 
workshops demonstrated the relevance of the context-based intelligent assistant sup-
port (CIAS) approach to practice-based organizational learning and performance 
improvement. The next section presents conclusions and further research. 

5 Conclusion 

The Contextual-Graphs representation formalism opens up a new approach to the 
investigation of practice-based organizational learning and performance improve-
ment.  The use of contextual graphs to represent practices, at both the political-
strategic and the tactical-operational levels, was demonstrated in a field study of 
route selection in light rail infrastructure projects of an organization charged with 
responsibility for public transport in a European capital city.  

Since representations of practices are eo ipso performance assessments, contextual 
graphs immediately open up a new approach to the selection of Key Performance 
Indicators (KPI), here called the aspectual comparison of practices. The approach is 
free of the causality assumptions that taint both the Balanced Scorecard and the tab-
leaux de bord approaches to KPI selection [7].   

                                                           
3  A route selection contextual graph is both a snapshot of the activity at a point in time and a 

film of the unfolding activity. The evolution over time of route selection contextual graphs 
can be interpreted using the practice-based organizational learning novelty typology and mo-
nitored using the practice maturity model. 

4  Roles correspond to different interpretations of responsibility and different logics. The Con-
textual-Graphs representation formalism is not bound to any particular logic and as such of-
fers an opportunity to ‘explore behavioral logics as complementary rather than assume any 
dominant logic’ [13]. 
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The evolution of contextual graphs over time expresses practice-based organiza-
tional learning and can be measured using a practice-based organizational learning 
novelty typology. 

This paper proposes practice maturity as a new construct, expressing both prac-
tice-based organizational learning and performance improvement, to guide research-
ers and practitioners in a practice-based approach to activity management. Practice 
maturity is measured using a practice maturity model calibrated using a practice-
based organizational learning novelty typology. Management effort can be directed to 
activities that exhibit low practice maturity. 

This research makes five contributions to the theory and practice of practice-based 
organizational learning and performance improvement. First, it extends context-
based intelligent assistant support (CIAS) to practice-based organizational learning 
and performance improvement. Second, it develops a new method for selecting Key 
Performance Indicators (KPIs) free from causality assumptions, viz., aspectual com-
parison of practices represented as paths in contextual graphs. Third, it develops a 
new method for measuring practice-based organizational learning viz., a practice-
based organizational learning novelty typology to interpret the evolution of practices 
in contextual graphs. Fourth, it develops a new method for assessing practice-based 
organizational learning using a practice maturity model. Fifth, it develops a new me-
thod for prioritizing organizational improvement efforts combining practice maturity 
and strategic relevance in an organizational-performance-improvement prioritization 
matrix that captures both the effectiveness and efficiency dimensions of performance 
and orients effort towards exploration or exploitation.  

Future research could investigate the effect of social factors on practice-based or-
ganizational learning and performance improvement by holding the technology fixed 
and doing a cross case study of two organizations involved in the same activity Such a 
project is under preparation comparing light rail route selection in the organization 
studied in this paper with another organization involved in the same activity but in 
another European capital city.  
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