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1 Background

The Hawthorne experiments (Roethlisberger & Dickson, 1939) are a milestone in social science.?
The investigators set out to understand the effects of illumination on workers’ performance. A
group of selected employees moved to a specially prepared space and worked under varying light-
ing conditions. The results were surprising: regardless of the direction and magnitude of change in
lighting, the work output of the employees increased. These results led to a seminal series of studies
concerning the relationships between employers and employees. The investigators realised that the
special experimental setup and eftects of the social situation, such as informal relationships between
employees and investigators, were crucial for the understanding of the results. The focus of the
investigations thus was shifted from the work environment to the social relations. It was concluded
that the physical environment at work was relatively unimportant regarding workers’ performance.

This conclusion, however, is based on the oversimplified assumption that there is a direct
cause-and-eftect relationship between physical conditions and human behaviour. Because work-
ers’ output was not improved by changes in lighting levels but by social relations, the investi-
gators assumed that light levels were irrelevant to performance. Psychologists now know that
there are complex cognitive processes that mediate the effects of physical conditions on human
behaviour (Frese & Zapf, 1994; McGrath, 1976; Miller, Galanter, & Pribram, 1960).

Action theory is concerned with the processes that intervene between environmental input
and behaviour: the regulatory functions of cognition (Frese & Zapf, 1994). Human action is
regarded as regulated by goals in a cybernetic control loop (Miller et al., 1960). A general model
of human action can be described as an action cycle that consists of the following steps (Frese &
Zapt, 1994; Norman, 2013):

e perception of the environment,

*  interpretation,

e appraisal and goal development,

e plan generation,

¢ decision, and

e execution and monitoring of the plan.
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Action regulation theory

In its more general formulation this approach assumes causal relations between the environ-
ment and individual reactions (see Figure 5.1). It assumes that individuals react to features of the
environment perceptually, affectively, and behaviourally. The three components of this model
form the basis of much applied research in industrial and organisational psychology (e.g. Spec-
tor, 1992) and environmental psychology (e.g. Bell, Greene, Fisher, & Baum, 2001). Outcomes
in this model may consist of behaviour (e.g. performance), attitudes (e.g. satisfaction), cognitive
results (e.g. learning), or emotional reactions (e.g. mood). There is considerable evidence for this
general causal chain (Spector, 1992).

A more detailed account of the effects of the work environment on work activities and worker’s
experience based on the action cycle (as described earlier) is provided by the action regulation theory.

1.1 Basic principles of the action regulation theory

Action regulation theory has a long history in German work and organisational psychology
(Hacker, 1998; Volpert, 1982, 2003). The basic tenet of this theoretical approach is that work is
goal directed. Action regulation theory emphasises the cognitive regulation of actions. It “relates
remarkably well to current cognitive models of human activity” (Roe, 1999, p. 238) and inte-
grates several theoretical approaches.

Action regulation theory allows the independent definition of demands (regulation require-
ments), resources (regulation possibilities), workload factors (regulation problems), and health
(Ducki, 2000). Furthermore, action regulation theory focuses on the interplay between the
objective world and subjective reactions and experience. For these reasons, action regulation the-
ory is considered as particularly well suited for the analysis of human-environment interactions.

Additionally, human activity is considered as integrated in physical environments and societal
contexts since individuals regulate their actions based on information they receive from the
environment and modify their environment through action. Despite this consideration of con-
text, physical environments and conditions of action are hardly addressed from the perspective
of action regulation theory. As an explanatory framework it is useful, because action regula-
tion theory addresses principally all forms of environmental demands. Research and application
related to this theory, however, have mainly focused on the design of work tasks and learning
(Hacker, 2003), work and stress (Frese & Zapf, 1994), proactive work behaviour, and entrepre-
neurship (Zacher & Frese, 2018).

In this chapter, the focus will be on the basic elements of the theory as they relate to the
work environment.

1.2 The hierarchical-sequential model of action regulation

Miller et al. (1960) introduced the concept of cybernetic regulation in action psychology and
developed a model that forms the basis of current action regulation theories, such as the Ger-
man action regulation theory (Frese & Zapf, 1994). According to Miller et al. (1960), an actor

Environment — Perception —{ Outcome

Figure 5.1 Traditional model of individual responses to organisational conditions (Morgeson & Campion,
2003; Spector, 1992)
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compares situations or stimuli with expectation parameters or plans. In the case of incongruence,
he tries to reach congruence through action. He then compares the new situation with his plans
and decides whether new action is needed in order to produce congruence. Such comparison
processes are modelled as cybernetic TOTE (test-operate-test-exit) units (Figure 5.2, left) that
can be nested hierarchically (Figure 5.2, right). The cybernetic theory of action regulation mod-
els the translation of goals into plans, and the execution of plans through action and feedback.

On the basis of the cybernetic theory of action regulation, the hierarchical-sequential model
of action regulation was proposed by German work psychologists (Frese & Zapf, 1994; Hacker,
1998; Volpert, 1982). It is based on the assumption that human activity can be characterised as
goal-oriented and conscious. Action is oriented towards a mentally anticipated result and delib-
erately regulated towards this goal.

The hierarchical-sequential model of action regulation describes action from a process and a
structural point of view. The process component focuses on the sequential aspects of action and
the structural component refers to its hierarchical organisation.

The core unit of action regulation is a cyclical unit comparable to the TOTE units developed
by Miller et al. (1960): As a function of goal setting, series of transformations of the environment
are produced. In work contexts, goals are defined by work tasks (as they are understood and
interpreted by the worker). The sequence of transformations is defined through a preliminary
run before performance (i.e. the execution of a series of transformations) begins; the transfor-
mations are queued to be worked through (Volpert, 1982). Then feedback takes place and the
degree of goal attainment is examined. If differences remain, transformations are repeated and
adapted, or the goal is modified.

Figure 5.3 shows Volpert’s (1982) model of the cyclical unit. The descending arrow and the
straight arrows from left to right show the generating process of transformations (based on goal

Exit

Exit Congruence

Congruence

Incongruence

Incongruence

Operate Operate

Figure 5.2 Basic test-operate-test-exit (TOTE) unit (left) and hierarchical structure of TOTE units (right)

(Miller et al., 1960)
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Figure 5.3 The cyclical unit (Volpert, 1982): goal is reached through a sequence of transformations
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G transformations, T1 to T4 are generated). These transformations are sequentially worked
through when the generating process is finished (curved arrows). After the last transformation
is performed, feedback about goal attainment follows (ascending arrow). If the achieved state
corresponds to the goal, the cyclical unit is completed.

Every cyclical unit is part of a system that is composed of multiple interlaced cyclical units.
Complex action structures emerge when multiple cyclical units are connected in a hierarchical
order (see Figure 5.4). On the lowest level, base units represent directly performable operations,
and on the highest level a peak unit represents a hypothetical general goal. In principle the num-
ber of levels and the number of transformations is arbitrary, but there are psychologically sub-
stantiated reasons to assume only three levels (Frese & Zapf, 1994; Hacker, 1998): (1) a level of
stereotyped and automated movement sequences which are executed without conscious atten-
tion (as long as they remain undisturbed by external circumstances); (2) a level of flexible action
patterns where execution happens by means of operation sequences learned before, guided by
perception of signals that have been learned before; and (3) an intellectual level, where situa-
tions are analysed, and action sequences planned. Actions concerned with problem-solving are
regulated on this level in the form of analysis of goals and environmental conditions, decision-
making, and planning. Regulation on this level is laborious and resource limited. It works in a
serial mode, and feedback is interpreted step by step (Frese & Zapf, 1994). Regulation on the
intellectual level is necessarily conscious.

The hierarchical-sequential model of action regulation can be described as a model of inter-
laced cyclical units: a cyclical unit can be the transformation part of a higher unit. Reversely,
the transformation parts of a cyclical unit can be described in its structure as a cyclical unit. In
a context of occupational activities, the starting point for actions is the work task (Hackman,
1969). With complex actions higher-order goals are formed and partial goals and sub-goals are
derived. Thus, a hierarchical action plan in the form of goals and transformations develops. The
execution of actions occurs sequentially in the form of operations that change the environment.
Goal attainment is fed back to the next higher level. The sub-goals are worked through in a
sequential order (Figure 5.4).

In the action process initially only a rough planning of partial goals takes place (Frese & Zapf,
1994). The generation of more detailed subunits occurs successively. This implies that distur-
bances can be corrected on the level where they occur and thus do not necessarily negatively
impact higher-order goals. Therefore, unexpected environmental changes or errors in planning

Goal
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visible actions
Figure 5.4 The hierarchical-sequential organisation of action (Frese & Zapf, 1994; Volpert, 1982)
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or execution of transformations do not lead to disruptions of the pursuit of a higher-level goal
but to modifications or repetitions of lower-level cyclical units. Thus, the model of hierarchical-
sequential organisation regulation allows the explanation of stable long-term goal-oriented and
at the same time flexible actions.

1.3 Regulation requirements and regulation possibilities

Dealing with simultaneous multifactorial requirements in work contexts, workers must decide
how they want and can deal with these requirements in order to work effectively and efficiently.
The regulation requirements are related to properties of the hierarchical-sequential organisation
of action (Frese & Zapf, 1994). The main regulation requirement is complexity. Complexity
describes a set of decision necessities. Tasks and goals with a high complexity require a high
degree of regulation. Complexity is understood as an interactive term and refers to a person’s
skills in relation to the necessities of the situation (Frese & Zapf, 1994). Decision necessities
are based on the number of different goals, plans, and feedbacks that have to be regulated and
organised in time and the nature and number of relationships within and between goals, plans,
and feedback (Dorner & Schaub, 1994).

In contrast to industrial regulation, in human actors often multiple goals are active simultane-
ously (Hockey, 2000). Switching between goals during a workday is thus a characteristic feature
of human action. However, in order to attain important goals, this flexibility has to be regulated
by maintaining goals as anticipated future states in the feedback process and to adapt behaviour
according to the differences of the feedback process.

Goal-oriented behaviour always implies the overcoming of the natural tendency to switch
to other goals (Hockey, 2000). This process implies regulation costs (i.e. regulation efforts). The
maintenance of performance under unfavourable conditions is connected with extra regulation
because the effort to reduce differences of the feedback process increases (greater difference or
more difference) and the distraction through multiple goals has to be tackled. A constant effec-
tiveness of action can be accompanied by reduced cognitive and emotional efficiency. Unfavour-
able conditions do not normally influence the effectiveness of actions, but efficiency deteriorates
because unfavourable conditions require compensatory control (Hockey, 1997). Compensatory
control is a performance protection strategy — an adaptive regulation process that supports goals
with high priority at the expense of goals with lower priorities. Compensatory control is a
response to external threats (e.g. stressors) by increasing effort and concentrating more on goals
considered important. The cost of this regulation may be decrements in non-focal aspects of
tasks and a neglect of personal needs and other goals.

Control describes the possibilities available for an actor to have an impact on the conditions
and on his/her own activities in relation to the goals (Ganster & Fusilier, 1989). In contrast to
complexity as a set of decision necessities, control describes a set of decision possibilities (i.e. a
resource).

Classes of regulation problems can be distinguished which act as stressors because they disturb
the regulation of action (Frese & Zapf, 1994; Greiner & Leitner, 1989) (see Figure 5.5). They
can be subdivided into regulation obstacles, regulation uncertainty, and overtaxing regulation
(Frese & Zapf, 1994). Regulation obstacles or barriers directly influence action regulation and
require short-term reactions. Regulation overtaxing in contrast is related to continuous con-
ditions that reduce mental and physical performance over longer periods (e.g. the workday)
(Greiner & Leitner, 1989).

Regulation obstacles are conditions that hinder the accomplishment of work results because
they make it harder or impossible to pursue a goal and to regulate an action. Regulation obstacles
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Regulation Problems

Regulation obstacles | | Overtaxing regulation | | Regulation uncertainty
Regulation Interruptions Task inherent Physical Social
difficulties Environment Environment
Informational ‘ People ‘ ‘ Time pressure ‘ ‘ Noise ‘ Social Qualitative
difficulties I [ [ Relations overload
Dlsruptl_on of Concentration Climate ‘
Movement function necessity Role
difficulties Blockages Lighting ambigity

Ergonomics

Figure 5.5  Classification of regulation problems (based on Frese & Zapf, 1994; Greiner & Leitner, 1989;
Leitner, 1999)

are stressors because they require additional eftort for task completion. They necessitate repeti-
tion of the action, the making of detours, and/or use up regulation capacity that is then sub-
tracted from the main task.

Regulation obstacles can be subdivided into interruptions and regulation difficulties (Figure
5.5). Interruptions are unpredictable outside events (such as a computer breakdowns or phone
calls) that disrupt an ongoing activity. Interruptions are regulation obstacles because they force
the actor to restart a task or because, due to interruptions, parts of the task already completed
may be lost. Regulation difficulties are conditions that impede efticient execution of tasks. They
appear when access to task-relevant information is unnecessarily difficult or when movements
need extra effort, for example due to inadequate tools. Regulation obstacles may have their roots
in organisational problems (e.g. lack of supplies) or the social environment.

Regulation uncertainty describes a state in which the actor is confused about how to achieve
a goal because he’s unable to determine which kinds of plans are useful or what feedback can
be trusted (Semmer, 1984). In this case a lack of information is not the cause, but rather the
inconsistency or ambiguity of information.

Opvertaxing regulation describes a state of overload due to overstimulation related to required
speed and intensity of regulation. Time pressure or quantitative overload of the working mem-
ory or concentration, for example, is a typical stressor. In order to complete a task, more process-
ing resources have to be allocated to regulation and thus more effort is expended. For this class
of regulation problems, permanent conditions of time pressure or bound attention are charac-
teristic, as are environmental conditions that do not constrain working activities (like regulation
obstacles do) but exceed human performance capacities.

Social stressors such as hostile colleagues, conflicts with colleagues or supervisors, unfair treat-
ment by colleagues or supervisors, and a negative group climate can be considered as overtaxing
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regulation because they divert attention from the main tasks to thoughts and worries about social
relations. Thus, social stressors consume regulation capacity (Dunckel, 1991).

Action regulation theory assumes that human beings actively deal with their environment.
Regulation requirements (complexity) and corresponding regulation possibilities (control) lead
to positive effects (i.e. satisfaction) because they address human needs such as a feeling of com-
petence or pride over achievement (Zapf, 2002). On the other hand, regulation problems do
not address needs and impede goal-directed acting. Regulation problems thus act as stressors.

1.4 Action regulation and stress

The transactional view of stress (Lazarus, 1966; Lazarus & Folkman, 1984) describes a process link-
ing stressors, strain, and coping: stress arises from perceived environmental demands that exceed a
person’s perceived resources and capacity. Appraisal of a situation and personal resources starts
coping behaviour. Coping behaviour refers to two things: first, it refers to the stress-generating
problem, for example the handling of an additional task. Second, it refers to dealing with the
emotions activated in this process. Thus, coping takes effort and thereby produces fatigue and
consumes resources. According to Hockey’s (1997) compensatory control model, individuals use
performance-protection strategies when dealing with environmental stressors. Performance pro-
tection is realised through increased subjective effort (psychological process) and/or sympathetic
activation (physiological process). The greater the activation, the greater the costs for the individual.
Short-term eftects of compensatory control in the regulation of performance under stress consist
in inefficient strategies. Long-term effects may be a draining of energy and a state of exhaustion.

According to the transactional view, stress is seen as a product of the complex and dynamic
transaction between the person and the environment, rather than a product of one of these com-
ponents on its own. In order to keep these transactions manageable in research, the transactional
model is often reduced by the concept of stressors. Stressors are job or work features that increase
the probability of stress reactions and stress-related outcomes (Kahn & Byosiere, 1992, Semmer,
McGrath, & Beehr, 2005). Stressors are not defined on the individual level but on the level of
populations. Each individual perceives the same objective environment somewhat differently,
and stressors do not lead to stress reactions in every individual. Like some people are more resis-
tant to infections than others are, some are more resistant to certain stressors. Stressors therefore
are considered as risk factors and not as determinants of stress reactions and outcomes. Stress
reactions are indicated in one or more of the following signs: verbal reports of being stressed
or overtaxed or the like; observable behaviour, and physiological signs (Semmer et al., 2005).

While in cognitive theories of stress (e.g. Lazarus & Folkman, 1984) the concept of appraisal
is central for the examination of the relationship between the person and their work environ-
ment, the tradition of work and job design emphasises objective® characteristics of jobs. The
reasons for this emphasis on objectivity are twofold: first, it is rooted in the theoretical tradition
of action regulation theory that aims at contributing to job design. Second, there is empirical
evidence of correlations between objective work characteristics and individual health and well-
being. From a practical point of view, the reason for emphasising the objective nature of work
and work environments is that work and environmental design is usually accomplished without
taking individual factors into consideration (Zapf, 1993). While individual appraisal is obviously
unique, it is not idiosyncratic (Semmer et al., 2005). It is therefore possible to identify patterns in
the way people appraise specific work conditions. This is particularly so with patterns that relate
to the way the workplace is seen to threaten a person’s health and well-being.

In terms of action regulation theory, stressors are equalised with regulation problems (Frese &
Zapf, 1994; Greiner & Leitner, 1989). Regulation problems act as stressors and impair work
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performance because they require extra regulation efforts. This additional regulation effort in
turn can lead to overtaxing of regulation and lead to stress reactions and stress-related outcomes.

This approach allows for a conceptualisation of stressors that is not dependent on worker
appraisal but does not omit mental processes in general. Stressors are conditions that interfere
or are incompatible with mental regulation processes such as information processing, planning,
and movement execution.

2 Applicability to workplace studies

The concept of psychological stress allows for an extension of the job and work design literature
towards the analysis and design of the physical environment. It encompasses not only short-term
stress episodes but also emphasises long-term impacts on health and well-being. Furthermore,
it acknowledges the possible influence of moderating variables such as control (e.g. job decision
latitude or environmental control) and social support.

Research on work and stress has focused on psychosocial, organisational, and job design
aspects but largely ignored the potential effects of the physical environment (Vischer, 2007).

Environmental stressors interfere with mental regulation processes and/or consume resources
that otherwise would be used for task-related activities. In terms of the action regulation theory
described previously, environmental stressors act as regulation problems because they impede
goal-directed regulation. Therefore, environmental stress leads to frustration and dissatisfaction.
Endangering the fulfilment of accepted tasks has been found to be experienced as stressful and
tends to correlate with psychosomatic symptoms (Greiner, Ragland, Krause, Syme, & Fisher,
1997; Leitner & Resch, 2005; Semmer, Zapf, & Greif, 1996). Evidence of the (small) negative
effects of situational constraints (i.e. regulation problems) on performance and satisfaction is
reported by O’Connor et al. (1984).

Action regulation theory has mainly been applied in order to study negative aspects of work,
specifically stress. Action regulation theory, however, also considers positive aspects such as
learning and individual development through acting (and therefore values the complexity of
work tasks highly). The two foci on stress and learning do not allow the assessment of positive
effects of the physical work environment. The theoretical framework therefore has to be com-
pleted with an approach that permits the study of environmental impacts that lead to higher
well-being, better health, or higher performance. The absence of regulation problems or stress-
ors does not fulfil human needs. Workers not only need freedom from regulation problems but
also want environmental support for the activities they perform. The concept that captures these
aspects is environmental comfort (Vischer, 2005, 2007). Environmental comfort contains the
satisfaction with the relationship between individual goals and physical, functional, and psycho-
logical aspects of the physical work environment. It links the assessments of office environments
by their users to outcomes such as performance and well-being.

The experience of comfort is understood as guided by similar regulatory mechanisms as
stress. Comfort is thus a physiology-oriented concept not of neutral sensation (sensu Fanger,
1970) but of neutral regulatory demands from the physical environment. Comfort is thus con-
ceived as a psychological concept. The measurement of comfort should focus on satisfaction
with comfort because the concept of satisfaction should relate to longer periods than sensation
does. Thus, while sensation may be an adequate measure in laboratory studies, satisfaction is
considered more appropriate in field studies. Satisfaction with aspects of environmental comfort
includes the possibility of individual adaptation to environmental conditions in order to achieve
comfortable levels (Nicol & Humphreys, 2002). Furthermore, conceptualising comfort as sat-
isfaction considers the multidimensional nature of comfort. For example, an empirical study
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found that seating comfort is based on a sense of well-being, relief, and relaxation, as well as on
the appearance of the chair (Zhang, 1996).

From the theoretical perspective of action regulation, stressors are defined as regulation prob-
lems. The general taxonomy of regulation problems (Figure 5.5) can be translated into a tax-
onomy of regulation problems for office work that is related to the physical office environment
(see Figure 5.6).

Regulation obstacles are conditions that make it harder or impossible to pursue a goal or to
regulate an action. The subcategory of regulation difficulties refers to conditions that impede
efficient task execution. In office work such conditions are noise (Leitner et al., 1993), ineffec-
tive design of workspaces, and crowding (Schultz-Gambard, Feierabend, & Hommel, 1988).
Noise requires higher concentration, for example for an individual’s own telephone calls. Inef-
fective workspace may impede task execution on the level of movements (spatial barriers, dys-
functional arrangements). Crowding is associated with excessive stimulation, scarce resources,
and behavioural constraints and aggravated action regulation.

The second subcategory of regulation obstacles refers to interruptions. In office settings, the
main source of interruptions and distractions are other people (Baethge, Rigotti, & Roe, 2015;
Jett & George, 2003).

Opvertaxing regulation refers to speed and intensity of regulation and the risk of physiologi-
cal and psychological overload. Conditions belonging in this category are time pressure and
concentration necessity (Zapf, 1993) as task inherent factors. Furthermore, environmental fac-
tors such as noise, climate, lighting, indoor air quality, and ergonomics are task unspecific risk
factors for overload or overstimulation (e.g. Sundstrom, 1986). In relation to the social environ-
ment, problematic social relations due to conflicts may overtax regulation. Social density is a
second factor of the social environment that is relevant for overtaxing regulation. Social density
is associated with overstimulation and impairs focusing and concentrating abilities (Oldham &
Rotchford, 1983).

Regulation Problems

Regulation obstacles | | Overtaxing regulation | | Regulation uncertainty
Regulation Interruptions Task inherent Physical Social
difficulties Environment Environment

‘ Noise ‘ ‘ People Time pressure Noise Social Qualitative
‘ / quantitative Relations overload
Ineffective overload Climate —
design of ‘ -
workspaces Concentr?tlon
necessity

Ergonomics

Figure 5.6 Regulation problems in office work
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Noise appears as a stressor in two different ways. First, noise acts as a regulation difficulty for
specific tasks requiring extra effort. Second, noise may overtax regulation as a task unspecific
stressor that leads to cognitive overstimulation. Task unspecific stressors do not require extra
regulation effort but must be borne by the job incumbents.

Regulation uncertainty describes a state in which an actor is confused about how to achieve
a goal because s/he is unable to determine which kinds of plans are useful or what feedback
can be trusted (Semmer, 1984). This concept is strongly associated with qualitative overload, a
state that is characterised by excessive requirements on working memory as much as too many
pieces of information must be kept in memory simultaneously and for too-long periods of time.

From the perspective of action regulation theory, the far most important resource is con-
trol. Control describes the amount of regulation possibilities an individual worker has (see also
Chapter 11 Two-Process Theory of Perceived Control). A second resource is social support, a
concept that has been shown to buffer negative effects of work stressors in many studies (Kahn &
Byosiere, 1992; Van der Doef & Maes, 1999). Although social support is not derived from action
regulation theory (which has an individualistic cognitive focus), it is usually considered in action
regulation—based research on work stress, well-being, and health (Frese, 1995). Considering the
physical environment, further resources can be identified. Privacy (see also Chapter 6 Privacy-
Regulation Theory) and control over one’s own physical environment are two facets of auton-
omy that are likely to act as instrumental resources (De Croon, Sluiter, Kuijer, & Frings-Dresen,
2005). Furthermore, comfort may play a role as an intrinsically valued resource.

By understanding environmental conditions as regulation problems or regulation possibilities,
action regulation theory serves as a micro-theory that relates environmental demands with expe-
rience of stress, that is, a theoretical approach that allows explanations of why certain (environ-
mental) conditions may act as demands or stressors (regulation problems) or resources (regulation
possibilities). Action regulation theory thus allows for a better identification and understanding
of environmental influences, as part of work conditions, on employees.

3 Methodology/research approach

Action regulation theory has been applied in many fields (Frese & Zapf, 1994; Hacker, 2003;
Zacher & Frese, 2018), and many research methods are used. Work-related research based on
action regulation theory tends to take place in (field) experimental settings and field studies
(Hacker, 2003), and some researchers attempted to combine objective with subjective measure-
ments (e.g. Greiner et al., 1997; see also Hacker, 2003).

The observational interview is a method that is more frequently used in research based on
action regulation theory than in other approaches. This method combines elements of observa-
tion and enquiry since the research focus often lies on thinking processes. With observational
interviews, person-independent work analyses are carried out. These analyses combine external
characteristics of activities with an understanding of the work processes and action structures of
work activities (cf. Leitner & Resch, 2005).

Generally, the action regulation theory provides a framework of how a person deals with
tasks, including objects and the environment. This framework comprises the generation of
action plans, the execution of actions and monitoring of goal achievement, and how cogni-
tive resources are activated. This framework can be further developed for the analysis of eftects
of the work environment, for example it allows the definition and identification of demands
and resources as well as regulation problems. More knowledge on the interplay between the
objective world and subjective reactions and experience can serve as a basis for the develop-
ment of theory-based instruments for the assessment of work environments in terms of their
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health-impairing or -promoting function and the analysis of action strategies of execution
regulation, that is, coping with environmental demands and using environmental resources to
achieve goals and maintain health and well-being.

4 Limitations

A limitation of the action regulation theory is its disregard of person-variables (such as individ-
ual preferences, personal taste, and individual dispositions) and social influences. These aspects
should not be neglected when the main aim of research consists in explaining certain behaviour
as it relates to work environments. Generally, however, it is assumed that social influences will be
balanced over a sample of organisations analysed and that person-related effects will be balanced
in the sample of participants.*

5 Theory relevance to practice

Action regulation theory combines motivational regulation and execution regulation of actions.
Thus, it emphasises the role of the environment for work activities. Furthermore, it provides a
basis for differentiating between different forms of regulation problems and their measurement
or assessment. Action regulation theory refers to the resource limitation of intellectual (con-
scious) regulation and stipulates that well-practiced routines are regulated by less eftortful modes.
However, information from the environment may trigger mindful processing, for example when
barriers or opportunities relevant to one’s work appear. Changes in the environment may there-
fore require more conscious processing. This effect can be deliberately used by modifying the
environment to create signals, for example when managing work safety. On the other hand,
practitioners must be aware that any change in the environment may lead to conscious process-
ing and with that to positive or negative reactions of the affected workers.

6 Further reading

e Frese, M., & Zapf, D. (1994). Action as the core of work psychology: A German approach.
In H. C. Triandis, M. D. Dunnette, & L. M. Hough (Eds.), Handbook of industrial and orga-
nizational psychology (2nd ed., Vol. 4, pp. 271-340). Palo Alto, CA: Consulting Psychologists
Press.

e Zacher, H., & Frese, M. (2018). Action regulation theory: Foundations, current knowledge
and future directions. In D. S. Ones, N. Anderson, C. Viswesvaran, & H. K. Sinangil (Eds.),
The SAGE handbook of industrial, work & organizational psychology: Organizational psychology
(pp. 122—144). Thousand Oaks, CA: Sage.

Notes

1 This chapter is largely based on parts of the theory sections of my unpublished PhD thesis.

2 Although the scientific value of the Hawthorne studies is disputed (e.g. Carey, 1967; Parsons, 1974) and
they have never been published in scientific journals, they are noteworthy because they stand for a para-
digm shift in the history of social science.

3 Objective characteristics of jobs are not necessarily physical characteristics. Rather, objective charac-
teristics are conceived as independent of a specific person’s cognitive and emotional processing and are
inter-individually agreed physical or social facts (Frese & Zapf, 1988).

4 In statistical terms this assumption is known as the central limit theorem. It states that with sufficiently
large samples sizes, sampling distributions of means are normally distributed (Tabachnick & Fidell, 2007).

64



Action regulation theory

7 References

Baethge, A., Rigotti, T., & Roe, R. A. (2015). Just more of the same, or different? An integrative theoreti-
cal framework for the study of cumulative interruptions at work. European Journal of Work and Oiganiza-
tional Psychology, 24(2), 308-323. https://doi.org/10.1080/1359432x.2014.897943

Bell, P. A., Greene, T. C., Fisher, J. D., & Baum, A. (2001). Environmental psychology. Mahwah, NJ: Law-
rence Erlbaum Associates.

Carey, A. (1967). The Hawthorne studies: A radical criticism. American Sociological Review, 32(3), 403—416.
https://doi.org/10.2307/2091087

De Croon, E., Sluiter, J., Kuijer, P. P, & Frings-Dresen, M. (2005). The effect of office concepts on worker
health and performance: A systematic review of the literature. Ergonomics, 48(2), 119—134. https://doi.
org/10.1080/00140130512331319409

Dérner, D., & Schaub, H. (1994). Errors in planning and decision-making and the nature of human
information processing. Applied Psychology: An International Review, 43(4), 433—453. https://doi.
org/10.1111/5.1464-0597.1994.tb00839.x

Ducki, A. (2000). Diagnose gesundheitsforderlicher Arbeit. Eine Gesamtstrategie zur betrieblichen Gesundheits-
analyse Diagnosis of health-promoting work: An overall strategy for occupational health analysis]. Ziirich: vdf,
Hochschulverlag an der ETH Ziirich.

Dunckel, H. (1991). Mehrfachbelastung und psychosoziale Gesundheit [Multiple exposure and psychoso-
cial health]. In S. Greif, E. Bamberg, & N. Semmer (Eds.), Psychischer Stress am Arbeitsplatz (pp. 154—
167). Gottingen: Hogrefe.

Fanger, P. O. (1970). Thermal comfort: Analysis and applications in environmental engineering. New York:
McGraw-Hill.

Frese, M. (1995). Stress factors and health: A multicausal relationship. In O. Svane & C. Johansen (Eds.),
Work and health: Scientific basis of progress in the working environment. Proceedings of the International
Conference, February 1993, Copenhagen (pp. 19-26). Copenhagen/Brussels: European Commission,
Directorate-General of Employment, Industrial Relations, and Social Affairs.

Frese, M., & Zapf, D. (1988). Methodological issues in the study of work stress: Objective vs subjective
measurement of work stress and the question of longitudinal studies. In C. L. Cooper & R. Payne
(Eds.), Causes, coping and consequences of stress at work (pp. 375—411). Chichester: John Wiley & Sons.

Frese, M., & Zapf, D. (1994). Action as the core of work psychology: A German approach. In H. C. Tri-
andis, M. D. Dunnette, & L. M. Hough (Eds.), Handbook of industrial and organizational psychology (2nd
ed., Vol. 4, pp. 271-340). Palo Alto: Consulting Psychologists Press.

Ganster, D. C., & Fusilier, M. R. (1989). Control in the workplace. In C. L. Cooper & I. T. Robertson
(Eds.), International review of industrial and organizational psychology (pp. 235-280). Chichester: John Wiley &
Sons.

Greiner, B. A., & Leitner, K. (1989). Assessment of job stress: The RHIA instrument. In K. Landau & W.
Rohmert (Eds.), Recent developments in job analysis (pp. 53—66). London: Taylor & Francis.

Greiner, B. A., Ragland, D. R, Krause, N., Syme, S. L., & Fisher, J. M. (1997). Objective measurement of
occupational stress factors: An example with San Francisco Urban Transit operators. Journal of Occupa-
tional Health Psychology, 2(4), 325-342. https://doi.org/10.1037/1076-8998.2.4.325

Hacker, W. (1998). Allgemeine Arbeitspsychologie: Psychische Regulation von Arbeitstitigkeiten | General work
psychology: Psychological regulation of work activities]. Bern: Huber.

Hacker, W. (2003). Action regulation theory: A practical tool for the design of modern work processes.
European Journal of Work and Organizational Psychology, 12(2), 105-130. https://doi.org/10.1080/1359
4320344000075

Hackman, J. R. (1969). Toward understanding the role of tasks in behavioral research. Acta Psychologica, 31,
97-128. https://doi.org/10.1016/0001-6918(69)90073-0

Hockey, G. R. J. (1997). Compensatory control in the regulation of human performance under stress
and high workload: A cognitive-energetical framework. Biological Psychology, 45, 73—93. https://doi.
org/10.1016/50301-0511(96)05223-4

Hockey, G. R. ]J. (2000). Work environments and performance. In N. Chmiel (Ed.), Introduction to work and
organizational psychology: A European perspective (pp. 206—-230). Oxford: Blackwell.

Jett, Q. R., & George, J. M. (2003). Work interrupted: A closer look at the role of interruptions in organi-
zational life. Academy of Management Review, 28(3), 494-507. https://doi.org/10.2307/30040736

Kahn, R. L., & Byosiere, P. (1992). Stress in organizations. In M. D. Dunnette & L. M. Hough (Eds.),
Handbook of industrial and organizational psychology (2nd ed., Vol. 3, pp. 571-650). Palo Alto, CA: Con-
sulting Psychologists Press.

65


https://doi.org/10.2307/30040736
https://doi.org/10.1016/S0301-0511(96)05223-4
https://doi.org/10.1016/0001-6918(69)90073-0
https://doi.org/10.1080/13594320344000075
https://doi.org/10.1037/1076-8998.2.4.325
https://doi.org/10.1111/j.1464-0597.1994.tb00839.x
https://doi.org/10.1080/00140130512331319409
https://doi.org/10.2307/2091087
https://doi.org/10.1080/1359432x.2014.897943
https://doi.org/10.1080/00140130512331319409
https://doi.org/10.1111/j.1464-0597.1994.tb00839.x
https://doi.org/10.1080/13594320344000075
https://doi.org/10.1016/S0301-0511(96)05223-4

Lukas Windlinger

Lazarus, R. S. (1966). Psychological stress and the coping process. New York: McGraw-Hill.

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York: Springer.

Leitner, K. (1999). Kriterien und Befunde zu gesundheitsgerechter Arbeit — Was schidigt, was fordert
die Gesundheit? [Healthy work. Criteria and evidence| In R. Oesterreich & W. Volpert (Hrsg.), Psy-
chologie gesundheitsgerechter Arbeitsbedingungen. Konzepte, Ergebnisse und Werkzeuge zur Arbeitsgestaltung (S.
63—139). Bern: Huber.

Leitner, K., Liders, E., Greiner, B., Ducki, A., Niedermeier, R., & Volpert, W. (1993). Analyse psychischer
Anforderungen und Belastungen in der Biiroarbeit. Das RHIA/VERA-Biiro-Verfahren. Handbuch und Manual
[Analysis of psychological requirements and strain in office work: The RHIA/VERA-office-method. Handbook
and manual]. Gottingen: Hogrefe.

Leitner, K., & Resch, M. G. (2005). Do the effects of job stressors on health persist over time? A longitu-
dinal study with observational stressor measures. Journal of Occupational Health Psychology, 10(1), 18=30.
https://doi.org/10.1037/1076-8998.10.1.1

McGrath, J. E. (1976). Stress and behavior in organizations. In M. D. Dunnette (Ed.), Handbook of industrial
and organizational psychology (pp. 1351-1395). Chicago: Rand McNally.

Miller, G. A., Galanter, E., & Pribram, K. H. (1960). Plans and the structure of behavior. New York: Holt,
Rinehart and Winston.

Morgeson, E P, & Campion, M. A. (2003). Work design. In W. C. Borman, D. R. Ilgen, & R. J. Klimoski
(Eds.), Handbook of psychology (pp. 423—452). Hoboken, NJ: John Wiley & Sons.

Nicol, J. E, & Humphreys, M. A. (2002). Adaptive thermal comfort and sustainable thermal standards for
buildings. Energy and Buildings, 563=572. https://doi.org/10.1016/S0378-7788(02)00006-3

Norman, D. (2013). The design of everyday things (revised and expanded ed.). New York: Basic Books.

O’Connor, E. J., Peters, L. H., Pooyan, A., Weekley, J., Frank, B., & Erenkrantz, B. (1984). Situational
constraint eftfects on performance, aftective reactions, and turnover: A field replication and extension.
Journal of Applied Psychology, 69(4), 663—672. https://doi.org/10.1037/0021-9010.69.4.663

Oldham, G. R., & Rotchford, N. L. (1983). Relationships between oftice characteristics and employee
reactions: A study of the physical environment. Administrative Science Quarterly, 28, 542-556. https://
doi.org/10.2307/2393008

Parsons, H. M. (1974). What happened at Hawthorne? Science, 183(4128), 922-932. https://doi.org/10.11
26/science.183.4128.922

Roe, R. A. (1999). Work performance: A multiple regulation perspective. In C. L. Cooper & I. T. Rob-
ertson (Eds.), International review of industrial and organizational psychology (Vol. 14, pp. 231-335). Chich-
ester: John Wiley & Sons.

Roethlisberger, E J., & Dickson, W. J. (1939). Management and the worker. New York: Wiley.

Schultz-Gambard, J., Feierabend, C., & Hommel, B. (1988). The experience of crowding in real-life envi-
ronments: An action oriented approach. In D. Canter, J. C. Jesuino, L. Soczka, & G. M. Stephenson
(Eds.), Environmental social psychology (pp. 94-105). Dordrecht: Kluwer.

Semmer, N. K. (1984). Stressbezogenen Tiitigkeitsanalyse. Psychologische Untersuchungen zur Analyse von Stress am
Arbeitsplatz [Stress related work analysis: Psychological examination _for analysing stress at work]. Weinheim: Beltz.

Semmer, N. K., McGrath, J. E., & Beehr, T. A. (2005). Conceptual issues in research on stress and health.
In C. L. Cooper (Ed.), Handbook of stress medicine and health (2nd ed., pp. 1-43). Boca Raton: CRC Press.

Semmer, N. K., Zapf, D., & Greif, S. (1996). “Shared job strain”: A new approach for assessing the validity
of job stress measurements. Journal of Occupational and Organizational Psychology, 69, 293-311. https://
doi.org/10.1111/7.2044-8325.1996.tb00616.x

Spector, P. E. (1992). A consideration of the validity and meaning of self-reports measures of job condi-
tions. In C. L. Cooper & I. T. Robertson (Eds.), International review of industrial and organizational psychol-
ogy (Vol. 7, pp. 123—151). Chichester: John Wiley & Sons.

Sundstrom, E. (1986). Work places: The psychology of the physical environment in offices and factories. Cambridge:
Cambridge University Press.

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston, MA: Allyn & Bacon.

Van der Doef, M., & Maes, S. (1999). The Job Demand-Control(-Support) Model and psychological
well-being: A review of 20 years of empirical research. Work & Stress, 13(2), 87—-114. https://doi.
org/10.1080/026783799296084

Vischer, J. C. (2005). Space meets status: Designing workplace performance. London: Routledge.

Vischer, J. C. (2007). The effects of the physical environment on job performance: Towards a theoretical
model of workspace stress. Stress and Health, 23, 175-184. https://doi.org/10.1002/smi.1134

66


https://doi.org/10.1002/smi.1134
https://doi.org/10.1080/026783799296084
https://doi.org/10.1111/j.2044-8325.1996.tb00616.x
https://doi.org/10.1111/j.2044-8325.1996.tb00616.x
https://doi.org/10.1126/science.183.4128.922
https://doi.org/10.2307/2393008
https://doi.org/10.2307/2393008
https://doi.org/10.1037/0021-9010.69.4.663
https://doi.org/10.1016/S0378-7788(02)00006-3
https://doi.org/10.1037/1076-8998.10.1.1
https://doi.org/10.1126/science.183.4128.922
https://doi.org/10.1080/026783799296084

Action regulation theory

Volpert, W. (1982). The model of the hierarchical-sequential organization of action. In W. Hacker, W.
Volpert, & M. V. Cranach (Eds.), Cognitive and motivational aspects of action (pp. 35-51). Berlin: Hiithing
Verlagsgemeinschaft.

Volpert, W. (2003). Wie wir handeln — was wir konnen. Ein Disput als Einfiihrung in die Handlungspsychologie
[How we act — what we can do: A dispute as an introduction to the psychology of action| (3., vollstindig tiberar-
beitete Auflage). Sottrum: Artefact Verlag.

Zacher, H., & Frese, M. (2018). Action regulation theory: Foundations, current knowledge and future
directions. In D. S. Ones, N. Anderson, C. Viswesvaran, & H. K. Sinangil (Eds.), The SAGE handbook
of industrial, work & organizational psychology: Organizational psychology (pp. 122—144). Thousand Oaks,
CA: Sage.

Zapf, D. (1993). Stress-oriented analysis of computerized office work. The European Work and Organiza-
tional Psychologist, 3(2), 85-100. https://doi.org/10.1080/09602009308408580

Zapf, D. (2002). Emotion work and psychological well-being. A review of the literature and some concep-
tual considerations. Human Resource Management Review, 12, 237-268. https://doi.org/10.1016/S1053-
4822(02)00048-7

Zhang, L., Helander, M. G., & Drury, C. G. (1996). Identifying factors of comfort and discomfort in sit-
ting. Human Factors, 38(3), 377-389. https://doi.org/10.1518/001872096778701962

67


https://doi.org/10.1518/001872096778701962
https://doi.org/10.1016/S1053-4822(02)00048-7
https://doi.org/10.1080/09602009308408580
https://doi.org/10.1016/S1053-4822(02)00048-7

