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STRACT

highlighted by Kurt Lewin, goal attainment is not yet secured solely by forming strong commit-
its to highly desirable and feasible goals. There is always the subsequent issue of implementing a set

, and one wonders what people can do to enhance their chances of being successful at this second
se of goal pursuit. A promising answer seems to be the following: People may plan out in advance
they want to solve the problems of goal implementation. But what are these problems? There are at
t four problems that stand out. These problems include getting started with goal striving, staying on
k, calling a halt, and not overextending oneself. We will describe research showing that making if-
ien plans (i.e., form implementation intentions) on how to deal with these problems indeed facilitates
lving the crucial problems of goal implementation. Thereafter, we will ask whether implementation
tentions foster goal attainment even under conditions that are commonly viewed as not amenable
self-regulation attempts, such as succeeding on an intelligence test or overcoming spider phobia.
nally, we will report research showing that implementation intentions can even foster goal-striving in
ose samples (e.g., children with ADHD) that are known to suffer from impaired action control,

Keywords: Implementation intentions, Goal intentions, Medial/lateral pre-frontal cortex, Action
: qnit'iaticn, Goal shielding, Disengagement, Overextension, Academic test performance, Negotiation
" performance, Winning competitions, Overcoming habitual responses, Simon eftect, Spider phobia,

*Weapon identification task, Behavior change interventions, Children with ADHD, Response inhibi-

- tion, Delay of gratification, Set-shifting, Multi-tasking

~ Research on self-regulation and self-control
~has defined its object of interest by emphasiz-
- ing different phenomena and processes. The
- many targeted phenomena include overriding
- unwanted thoughts (e.g., related to distractions,
temptations, stereotyping, self-inflation), feel-
ings (e.g., anger, disgust, fear, sadness, preju-
dice) and behaviors (e.g., aggressive, immoral,
risky, health-damaging, underachieving). The

various processes that are assumed to promote
self-regulation and self-control pertain to fos-
tering the wanted over the unwanted by cogni-
tively inhibiting the unwanted and/or activating
the wanted, or by modifying one’s current or
anticipated emotions so that the wanted can
be executed more easily, and the unwanted can
be more easily halted or prevented. Often it is
assumed that effective self-regulation and self-

Gollwitzer, P. M., Gawrilow, C., Oettingen, G. (2010). The Power of Planning:
Self-Control by Effective Goal-striving. In R. R. Hassin, K. N. Ochsener,
Y. Trope (Eds.), Self Control in Society, Mind, and Brain (pp.3-26).
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control requires a switch; for instance, a switch
from a hot mode of information processing to a
cool mode, from a low-level to a high-level con-
strual, a short-term to a long-term time perspec-
tive, from impulsive to reflective action control,
from habitual bottom-up direct action control
by present stimuli to top-down control by the
desired end states specified in respective goals,
or from low-priority/low-importance goals to
high-priority/high-importance goals. It is this
latter process of achieving self-regulation and
self-control by striving for goals that is focused
on in the present chapter. We will argue that
goal attainment is facilitated when people plan
out their goal-striving in advance. More specifi-
cally, we suggest that effectively regulating one’s
goal-striving by making if-then plans (i.e., form
implementation intentions) is a reliable and
powerful way to achieving self-control.

IMPLEMENTATION INTENTIONS: PLANNING
OuT GOAL-STRIVING IN ADVANCE

To form an implementation intention (Gollwitzer,
1993, 1999), one needs to identify a future goal-
relevant situational cue (i.e, the if-component)
and a related planned response to that cue (ie,
the then-component). Whereas a goal intention
specifies the desired event in the form of “I intend
to perform Behavior X/to reach Outcome X” (e.g.,
to exercise regularly/ to get an A in Introductory
Psychology), an implementation intention speci-
fies both an anticipated goal-relevant situation
and a proper goal-directed response. Thus, an
implementation intention that serves the goal
intention to “get an A in the social psychology
class” would follow the form “If Situation Y arises
(e.g, when my roommates will be asking me to
go out tonight), then I will perform Behavior Z
(e.g., will say that I will be joining them next week
when my exam is over).”

There is added benefit of an implementation
intention: a meta-analysis by Gollwitzer and
Sheeran (2006) involving over 8,000 participants
in 94 independent studies reported an effect
size of d = 0.65. This medium-to-large effect
size (Cohen, 1992) represents the additional
facilitation of goal achievement by implemen-
tation intentions compared to goal intentions
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alone. As goal intentions by themselves already
have a facilitating effect on behavior enactment
(Webb & Sheeran, 2006), the size of this effect
is remarkable.

How Do Implementation intention Effects
Come About?

The mental links created by implementation
intentions facilitate goal attainment on the
basis of psychological processes that relate to
both the anticipated situation (the “if” part of
the plan) and the intended behavior (the “then”
part of the plan). Because forming an imple-
mentation intention implies the selection of a
critical future situation, the mental representa-
tion of this situation becomes highly activated,
and hence more accessible (Gollwitzer, 1999).
'This heightened accessibility of the “if” part of
the plan was observed in several studies (e.g,
Aarts, Dijksterhuis, & Midden, 1999; Parks-
Stamm, Gollwitzer, & Oettingen, 2007; Webb &
Sheeran, 2007, 2008) and means that people are
in a good position to identify and take notice
of the critical situation when they subsequently
encounter it {e.g., Webb & Sheeran, 2004).
Studies also indicate that implementation
intentions forge a strong association between the
specified opportunity and the specified response
(Webb & Sheeran, 2007, 2008). The upshot of
these strong links is that the initiation of the
goal-directed response specified in the if~then
plan becomes automated-—that is, exhibits fea- -
tures of automaticity including immediacy, efi- -
ciency, and redundancy of conscious intent. The
idea is that people do not have to deliberate any-
more about when and how they should act whet
they have formed an implementation intention—
unlike people who have formed mere goal inten.
tions. Evidence that if-then planners act quickly
(Gollwitzer & Brandstitter, 1997, Experiment?,)’;
deal effectively with cognitive demands (Bran
stitter, Lengfelder, & Gollwitzer, 2001), and 1
not need to consciously intend to act at the ¢
ical moment (Bayer, Achtziger, Gollwitzeh: :
Moskowitz, 2009; Sheeran, Webb, & Gollwitz
2005, Study 2) is consistent with this idea.
These component processes of imp!
tation intentions (enhanced cue accessi

emé
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atization of responding) mean that if-
lanning enables people to see and seize
portunities to move towards their goals.
ping an if-then plan thus strategically
tes goal-striving (Gollwitzer & Schaal,

o SR

ted behaviors to pre-selected situational
-with the explicit purpose of reaching
goals, that is, automatic action initiation
inates in a conscious act of will (if-then

ming).

slementation Intentions and
rcoming Problems of Goal-Striving

.n these special features of action control
plementatxon intentions, one wonders
hether people benefit from forming imple-
tation intentions when goals geared at
owing a high amount of self-control or self-
scipline are at stake. Let us discuss this ques-
n by addressing the four central problems of
al realization.

Numerous studies suggest that problems of get-
ing started on one’s goals can be solved effec-
ively by forming implementation intentions.
or example, Gollwitzer and Brandstitter (1997,
ytudy 2) analyzed a goal intention (i.e., writing a
: pronnsed reportabout how one spent Christmas
7‘Eve) that had to be performed at a time (ie.,
“f “during the subsequent Christmas holiday)
~{Where people are commonly busy with other
i things. Still, research participants who had fur-
~nished their goalintention with an implementa-
| ~tion intention that specified when, where, and
{ . how one wanted to get started on this project
_' were about three times as likely to actually keep
| their promise to write the report than mere goal
| intention participants, Similarly, Oettingen,
| Hénig, and Gollwitzer (2000, Study 3) observed
that implementation intentions helped college
Students to act on their goal to regularly prac-
tice solving certain math problems (e.g., at 10
am. in the morning of every Wednesday over
the next 4 weeks).

Other studies have examined the ability
of implementation intentions to foster goal-

‘because people delegate control of goal-

striving that is somewhat unpleasant to perform
and thus are associated with an initial reluc-
tance to act. For instance, the goal to perform
regular breast examinations (Orbell, Hodgkins,
& Sheeran, 1997) or cervical cancer screenings
(Sheeran & Orbell, 2000), resume functional
activity after joint replacement surgery (Orbell
& Sheeran, 2000), eat a low-fat diet (Armitage,
2004), recycle (Holland, Aarts, & Langendam,
2006), and engage in physical exercise (Milne,
Orbell, & Sheeran, 2002), were all more readily
acted upon when people had furnished these
goals with implementation intentions,

Staying on Track

Many goals cannot be accomplished by simple
discrete one-shot actions but require that peo-
ple keep striving for the goal over an extended
period of time. Such staying on track may get
very difficult when certain internal (e.g., being
anxious, tired, overburdened) or external stim-
uli (e.g., temptations, distractions) are not con-
ducive to goal realization but instead generate
interferences that could potentially derail the
ongoing goal pursuit. Implementation inten-
tions can facilitate the shielding of such goal
pursuits from the negative influences of inter-
ferences from outside the person by suppressing
these negative influences (Gollwitzer & Schaal,
1998). For example, if a person wants to avoid
being unfriendly to a friend who is known to
make outrageous requests, she can protect her-
self from showing the unwanted unfriendly
response by forming suppression-oriented
implementation intentions. Such suppression-
oriented implementation intentions may take
various forms: “And if my friend approaches
me with an outrageous request, then I will not
respond in an unfriendly manner!” or .., then
I will respond in a friendly manner!” or ..,
then I'll ignore it!”

But suppression-oriented implementation
intentions canalso be used to shield ongoing goal
pursuits from disruptive inner states. Achtziger,
Gollwitzer, and Sheeran (2008, Study 1) report
a field experiment concerned with dieting in
which goal shielding was supported by sup-
pression implementation intentions geared at
controlling potentially interfering inner states
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(i.e., cravings for junk food). An alternative way
of using implementation intentions to protect
ongoing goal-striving from getting derailed by
adverse inner states (e.g., inappropriate moods,
ego-depletion, irritation) is forming implemen-
tation intentions geared at stabilizing the ongo-
ing goal pursuit at hand (Bayer, Gollwitzer, &
Achtziger, in press). Using again the example of
a person who is approached by her friend with
an outrageous request, let us assume that this
person is also tired or irritated and thus partic-
ularly likely to respond in an unfriendly man-
ner. If this person has stipulated in advance in
an implementation intention what she will con-
verse about with her friend, the critical interac-
tion may simply run off as planned, and being
tived or irritated should fail to affect the per-
son’s goal to relate to her friend in a civilized
manner.

Calling a Halt

The self-regulatory problem of calling a halt
to a faulty goal pursuit can also be amelio-
rated by forming implementation intentions.
People often fail to readily disengage from cho-
sen means and goals that turn out to be faulty
because of a strong self-justification motive
(Brockner, 1992). Such escalation phenomena
(also referred to as “throwing good money after
bad”) can be controlled effectively, however, by
the use of implementation intentions that spec-
ify exactly when and how to consider a switch
to a different means or a different goal. For
instance, Henderson, Gollwitzer, and Oettingen
(2007) asked participants who had chosen a
certain strategy for a given task goal to either
form an implementation intention that speci-
fied a complex reflection response (“If I receive
disappointing feedback, then T'll think about
how things have been going with my strat-
egy!”) or a more simple action response (“If 1
receive disappointing feedback, then I'll switch
my strategy!”), or merely set the goal to always
use the best strategy available. Henderson et
al. observed that action implementation inten-
tions facilitated disengagement as a response
to experienced failure no matter whether there
were signs that things were picking up or that
they would continue to stay bleak. Reflection
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implementation intention participants, on the
other hand, integrated information about recent
improvement in forming their disengagement
decision (i.e., they were less willing to disengage
when things were picking up). This study shows
that implementation intentions can be used
to control the costly escalation of behavioral
commitment commonly observed when peo-
ple experience failure with a chosen strategy of
goal-striving. Using reflection implementation
intentions (as compared to action implemen- |-
tation intentions) even allows for flexible dis- - s
engagement in the sense that recent turns to the
better are respected in one’s decision to switch
(or not) to a different goal-striving strategy.

Not Overextending Oneself

The assumption that implementation inten-
tions subject behavior to the direct control
of situational cues (Gollwitzer, 1993) implies |
that the self is not implicated when behavior
is controlled via implementation intentions. :
As a consequence, the self should not become
depleted (Muraven & Baumeister, 2000) when |-
task performance is regulated by implementa- -
tion intentions, and thus for individuals using - -
implementation intentions, not over-extending -
themselves should become easier. Indeed, using. -
different ego-depletion paradigms, research "}
participants who had used implementation“ L
intentions to self-regulate in a first task do not 7 f
show reduced self-regulatory capacity in a sub-
sequent task. Whether the initial self-regulation.
task was controlling emotions while watching a
humorous movie (Gollwitzer & Bayer, 2000
or performing a Stroop task (Webb & Sheera
2003, Study 1), implementation intentions su
cessfully preserved self-regulatory resources
demonstrated by greater persistence on SU
sequent difficult tasks (i.e., solving diffict
anagrams). :

WHEN THE GoIinG GEeTS TouGH:
IMPLEMENTATION INTENTION EFFECTS IN.
THE FACE OF HARDSHIPS

In the rest of the chapter we will expl
whether implementation intention unveil fh‘:
beneficial effects even under conditions ¥
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striving becomes tough. This question and
éspective line of research have been stim-
4 by Aristotle’s concept of akrasia (Jack of
ower). We felt that any strategy of goal-
ﬁg that psychology claims to contribute
peéple’s self-control has to prove itself under
aditions where people commonly fail to dem-
arate willpower. Such conditions are mani-
4and thus we concentrated on the following
(s) situations in which a person’s knowl-
and skills constrain performance (such as
ing academic tests); (b) situations in which
opponent’s behavior limit one’s performance
ch as sports competitions or negotiation
ﬁngs); (c) situations in which the wanted
Lavioral {e.g., no littering), emotional (e.g.,
fear), or cognitive (e.g, no stereotyping)
ponse runs into conflict with habits favor-
an antagonistic response; and (d) situations
it which individuals who are known to have
p;o,blems with action control, such as children
h ADHD, have to tackle the typical problems
birdening goal-striving (e.g., shielding ongoing
- goal-striving from distractions).

o fAc'ademic Test Performance

1 Performance on academic tests (math tests,
; ' general intelligence tests) is by definition deter-
1| mined primarily by a person’s knowledge, ana-
| Iytic capability, and cognitive skills. To increase
test scores by willpower, a person thus may
want to focus on motivational issues such as
» staying concentrated on the various test items

 throughout the test or by reducing worry cogni-
| tions (e.g., Did L find the right answer on the last
| item?) and self-doubts (e.g., Do I have the skills
to find the right solution for the item at hand?).

- Taking a Math Test

Bayer and Gollwitzer (2007, Study 1) asked
female high school students to complete 2 math
test (composed by high school math teachers)
under two differentinstructions. Half of the par-
ticipants were asked to form the mere achieve-
ment goal intention: “T will correctly solve as
many tasks as possible!” The other half of the
participants had to furnish this goal intention
with the following self-efficacy-strengthening
implementation intention “And if I start a new

task, then T will tell myself: T can solve this task!”
We observed that participants in the implemen-
tation intention group showed a better perfor-
mance in the math test (in terms of number
of tasks solved correctly) than participants in
the mere goal intention condition, indicating
that self-efficacy-strengthening implementation
intentions facilitate successful goal-strivingina
challenging achievement situation.

Implementation intentions are usually con-
structed by specifying a situational cue in the
if-part and linking it to goal-directed cognitive
or behavioral responses in the then-part. In the
present study, a critical situational cue (i.e., start-
ing a new test item) in the if-part was linked
to a motivational response (i.e, a private self-
efficacy strengthening statement) in the then-
part. Interestingly, this pre-programmed, inner
self-motivating speech sufficed to produce better
test performance. This suggests that implemen-
tation intentions can be used to ameliorate also
motivational problems of goal implementation
(such as self-doubts in the face of challenging
test items) and thus increase a person’s willpower
(i.e., the potential to exert self-control).

The present manipulation to increase will-
power was particularly parsimonious, as we
only had participants asked to form a plan in
respect to when they will have to exccute an
inner self-efficacy strengthening statement.
Still, these findings leave open a pressing
question: Does this inner speech need to take
the format of an implementation intention?
Maybe it suffices that participants simply form
an additional goal intention geared towards
holding up self-efficacy, such as “And I will
tell myself: 1 can solve these problems!” To
explore this possibility, Bayer and Gollwitzer
(2007) conducted a follow-up study in which
participants had to take an intelligence test;
this study included a further control condition
(ie., a self-efficacy-strengthening goal inten-
tion condition).

Taking an Intelligence Test

Bayer and Gollwitzer (2007, Study 2) asked col-
lege students to perform the Raven's Advanced
Progressive Matrices intelligence test. They
found that students who had been asked to
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form a self-efficacy-enhancing implementation

"intention showed higher test performance than

participants with a mere goal intention to per-

~ form well. This replication of the implementa-

tion intention effect observed with high school
students working on a math test is particularly
noteworthy as the well-established Raven’s
Advanced Progressive Matrices intelligence test
(Raven, 2000) was used. The tasks on the test get
increasingly harder requiring greater cognitive
capacity to encode, analyze, and solve them cor-
rectly; the test is considered to allow for reliable
assessments of a person’s analytical reasoning
capabilities.

In this study, it was also examined whether
adding a self-efficacy-strengthening goal inten-
tion (“And I will tell myself: T can do these
problems!”) to the achievement goal intention
(“1 will correctly solve as many tasks as possi-
ble!”) improves participants’ test performance.
As it turned out, test performance improved
only when participants were instructed to form
additional self-efficacy strengthening imple-
mentation intentions. This finding is important
for several reasons. First, many of the field and
laboratory studies investigating the benefits
of implementation intentions (e.g., on health
behaviors, job safety, environment protection;
see meta-analysis by Gollwitzer & Sheeran,
2006) do not use an additional condition that
spells out the “then” part of the implementa-
tion intention in terms of a further goal inten-
tion (for an exception, see Oettingen, Honig, &
Gollwitzer, 2001). Therefore, in these studies the
benefits of implementation intentions as com-
pared to mere goal intentions could potentially
be based on having access to additional infor-
mation on how to act. With the present study,
we can rule out this alternative account as the
use of the strategy of strengthening one’s self-
efficacy in terms of forming a mere goal inten-
tion did not lead to higher test scores. Only
when this strategy was suggested to participants
in the format of an if-then plan, positive effects
on test performance emerged.

Finally, the observed difterences between self-
efficacy-strengthening implementation intentions
and self-efficacy-strengthening goal intentions
further support the assumption (Gollwitzer, 1999)

MENTAL - .

that implementation intentions—by specifying
situational cues—recruit different action contro]
processes than goal intentions. Whereas the latter
are said to instigate effortful, consciouns processes,
the former trigger automatic processes. Assuming ~
that performing the Raven test is quite demand- -
ing and thus burdens cognitive capacities, itisnot
surprising that only self-efficacy-strengthening -

implementation managed to be effective,

Dealing With Opponents

Often our performances are restrained by oth-
ers who are competing with us for positivé
outcomes. Typical examples are sports compe-
titions where athletes try to triumph over their
opponents or negotiations in which a common’
good has to be shared between two Opposinggi
parties. In such situations, exerting willpower
means to effectively protect one’s goal-striving
from unwanted influences of the competitive
situation. In the following, we report two stud
ies showing that implementation intentions ca
be used to bolster such willpower.

Winning Tennis Competitions

Studies on sports competitions discovered tha
negative inner states (e.g., performance a
jety, Covassin & Pero, 2004; anger, Wugha
& Gondola, 1991; feelings of stress, Hanegh
Tenenbaum, 2001) hamper the quality of athl
performance. This is particularly true for sp
that involve a direct competition with an
pent as it is the case with tennis. Accordin
Achtziger, Gollwitzer, and Sheeran (2008, St
2) wondered whether specifying these ne
inner states as critical cues in the “if” co
nent of implementation intentions and-a
shielding response in the “then” comp!
supports staying on track under such @
inner states. The specified goal-shi
responses were taken from research tha
lyzed strategies of improving one’s perfort
during a tennis match (e.g., ignoring the
made by the audience, focusing one’s ?_if
on the ball, engaging in relaxation beha¥:
Anshel & Anderson, 2002). k :
Achtziger et al. manipulated part
goal intention to perform well in a tennk



han simply measuring it. Accordingly,
no-goal control condition and a mere
ention condition in which tennis play-
en from German tennis leagues) were
d the following goal the day before a
41 match: ‘I will play each ball with utmost
ptration and effort to win the match!”
¢ lmplementatlon intention condition,
ipants were also assigned this goal, and
d1t10n, asked to form four if-then plans
pecxﬁed internal states in the “if” compo-
(e.g., performance anxiety, physiological
al) and staying-on-track responses in the
» components (e.g., ignoring the adverse
er ‘state) Tt was observed that self- and other-
ngs (by trainers and teammates) of physical
itness and performance were higher for imple-
ntation intention participants as compared
both goal intention and no-goal (control)
ticipants.
This field experiment is one of the few imple-
ntation intention studies (e.g., Murgraffetal,,
6) in which participants could choose their
mplementation intentions in an individualized
anner and make use of more than just one
lementation intention. Participants selected
he four, most personally relevant, negative
iner states as “if” components of their imple-
entation intentions and the four goal-directed
‘Sponses that they assessed as being suited best
or shielding their goal-striving as “then” com-
ponents These findings speak to the idea that
-implementation intention inductions can easily
be tailored to one’s particular self-regulatory
‘problems at hand. To facilitate goal-striving and
-increase rates of goal attainment in competi-
" tive situations, people apparently can also form
.- multiple if-then plans, geared at alleviating the
" particular inner states they find most detrimen-
tal to their performance, and linking them to
~ " goal-directed responses they perceive as most
- useful (instrumental).
" Moreover, in the present study the goal-
-~ directed responses specified in the then-compo-
nent of the implementation intentions studied
were coping responses linked to various handi-
caps and weaknesses originating inside the per-
son and not to challenges arising from outside
the person. One therefore may wonder whether

if-then plans that link coping responses to dis-
ruptive external events will also be effective in
shielding an ongoing goal pursuit. Research
by Gollwitzer and Schaal (1998) on resistance
to temptations provides an affirmative answer
to this question, given that certain coping
responses are specified in the “then” compo-
nent (e.g., ignore responses). Participants who
had to perform tedious arithmetic problems
for a period of 15 minutes were more successful
in doing so despite the presentation of various
interspersed attractive video clips, when paltlc—
ipants had formed implementation intentions
that specified “attractive video clips” in the “if”
component and an “ignore” response in the
“then” component.

Reflecting on the pros and cons of forming
implementation intentions that link a coping
response to negative external events versus det-
rimental inner states, the following should be
kept in mind: specifying inner states has the
advantage that these detrimental states could
function as a summary label for all of those
negative external events that might compromise
goal-striving—even those one is not aware of or
may fail to anticipate. Accordingly, whenever a
person is not in a good position to know about
and anticipate critical events, specifying detri-
mental inner states seems to be the safer strat-
egy to shield one’s goal-striving. For instance,
patients with panic attacks are usually not
aware of which kinds of external events trig-
ger the attack and whether these events are to
be expected in a forthcoming external context
(e.g., Hinton, Nathan, & Bird, 2002). For these
patients it would make sense to specify inner
states (i.e., upcoming anxiety) as “if” compo-
nents to control their negative emotions.

Prevailing in Loss Framed Negotiations

Negotiations particularly lend themselves well
to investigate the power of implementation
intentions: Negotiations are cognitively very
demanding tasks in which a large amount of
information has to be processed online, and
the course of events is hard to predict as one is
not performing a task alone but conjointly with
an opponent. Thus, negotiations can be under-
stood as the prototype of a complex situation
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in which striving for desired goals can easily
become derailed. Therefore, analyzing whether
the beneficial effects of implementation inten-
tions found in previous research also hold true
in negotiations is of great interest to assess
whether needed willpower accrues from form-
ing if-then planning.

In their negotiation research, Trotschel and
Gollwitzer (2007) explored whether the self-
regulation strategy of forming implementation
intentions allows negotiators to arrive at high
performance levels in finding agreements even
if they have to operate under the adverse condi-
tions of a loss frame (i.e., the negotiation out-
comes are loss-framed and thus a resistance
to concession making is induced; e.g., Bottom
& Studt, 1993; Olekalns, 1997). In one of their
experiments, pairs of negotiators were assigned
the role of representatives of two neighbor-
ing countries (i.e, the blue and the orange
nations) and asked to negotiate the distribution
of a disputed island (ie., its regions, villages,
and towns). One group of pairs of negotiators
was asked to form the mere pro-social goal of
“] want to cooperate with my counterpart!”,
and a second group to furnish this goal with a
respective implementation intention: “And if I
receive a proposal on how to share the island,
then I will make a cooperative counterpro-
posall” Both groups were then subjected to a
frame manipulation, whereby both members
of the pair received a loss-frame manipulation
(i.e., each region’s value was expressed in points
that are lost when the region is given away). In
addition, two control conditions were estab-
lished: A first control condition contained pairs
of negotiators who were not assigned pro-social
goals and asked to negotiate under a loss frame;
the second control condition also consisted of
pairs of negotiators who were not assigned pro-
social goals, but these pairs of negotiators were
asked to negotiate under a gain frame (i.e. each
region’s value was expressed in points that are
won when the region is kept). These two con-
trol conditions were used to establish the nega-
tive influence of loss versus gain frames on joint
profits. In addition, the loss-frame control con-
dition served as a comparison group for the two
critical experimental groups (i.c., the pro-social
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goal group and the pro-social goal plus imple-
mentation intention group).

When looking at the agreements achieved
(i.e., level of joint outcomes), it was observed that
pairs of loss-frame negotiators with a pro-social
goal intention managed to somewhat reduce the
resistance to concession making arising from
the loss-frame negotiation context, but that only
negotiators who furnished their pro-social goal
intentions with respective implementation inten-
tions were successful in completely abolishing | ,
the negative impact of the Joss-frame negotiation -
context (i, showed a negotiation performance
that was not different from that of gain-frame
negotiators). In addition, action control via
implementation intentions was found to bevery | -
efficient (e, implementation intentions abol- = |
ished the negative effects of loss framing by leav- e
ing the negotiators’ cognitive capacity in tacth |
negotiators who had formed implementation 1
intentions were more likely to use the cognitively - L
demanding integrative negotiation strategy 'of[,'
logrolling (i.e., making greater congcessions on -
low rather than high priority issues). i

In a follow-up experiment, the effects of -
pro-social goals and respective implementatio :
intentions on the course of the negotiation were.
analyzed. The analyses on the course of the negd
tation indicated that loss-frame pairs of nego
tiators who had furnished their pro-social goa
with corresponding implementation intention
revealed a steeper progress in finding agreemel
than loss-frame pairs of negotiators without pre
social if-then plans; actually, at the end of
negotiation implementation intention, partic
pants had achieved negotiation agreements.
were comparable to those of gain-frame pai
negotiators. Furthermore, implementation in
tions were again strongly associated with u
the integrative negotiation strategy of logrol
Apparently, having one’s negotiation beha
controlled by implementation intentions
cognitive resources that could be used tost
fully discover integrative solutions. .

Overcoming Habitual Responses

The self-regulation of one’s goal:$
becomes difficult when habitual r€$
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with initiating and executing the needed
octed responses instrumental to goal
enit. In such cases, having willpower
o assert one’s will of attaining the chosen
inst one’s “bad” habits. Accordingly, we
.ed whether the self-regulation strategy of
ng if-then plans can help people to let their

win out over their habits,
sioral Responses

uming that action control by implemen-
intentions is immediate and efficient, and
iﬁg asimple horse race model of action con-
,people can be expected to be in a position to
k habitualized responses by forming imple-
"J't'étion intentions (i.e., if-then plans that spell
; bresponse that is contrary to the habitual-
| response to the critical situation). Such stud-
have been conducted successfully in the field
lland, Aarts, & Langendam, 2006), but also
he laboratory (Cohen et al, 2008, Study 2).

Holland, Aarts, and Langendam (2006) add-
issed  whether  implementation intentions
uld help break unwanted habits (and replace
hem with new wanted behaviors) in a field
xperiment conducted in an institation. The
al of the researchers was to increase the use

s

ccyclable items in personal wastebaskets.
articipants were randomly assigned to one of
x conditions: a no-treatment control condi-
on, a control condition with a behavior report
uestionnaire, a facility condition where each
articipant received her own recycle bin, a
ombined facility and questionnaire condition,
-and two implementation intention conditions:
“one with a personal facility, and one without.
Recycling behavior was substantially improved
in the facility as well as in the implementation
“intentions conditions in Week 1 and Week 2,
~and still two months after the manipulation.
- In addition, the correlation between past and
{ - future behavior was strong in the control condi-
- tions, whereas these correlations were nonsig-
B nificant and close to zero in the implementation
 intention conditions. Apparently, implementa-
" tion intentions effectively broke old habits by
facilitating new recycling behavior. This shows

St

that even strongly habitualized behaviors can
be replaced by newly planned goal-directed
behaviors via implementation intentions.

Cohen et al. (2008, Study 2) explored the sup-
pression of habitual responses in a more con-
trolled laboratory experiment using the Simon
task. In this paradigm, participants are asked
to respond to a non-spatial aspect of a stimu-
Jus (i.e., whether a presented tone is high or low)
by pressing a left or right key, and to ignore the
location of the stimulus (i.e., whether it is pre-
sented on one’s left or on the right side). The
difficulty of this task is in ignoring the spatial
location (left or right) of the tone in one’s clas-
sification response (i.e., pressing a left or right
response key; Simon, 1990). The cost in reac-
tion times is seen when the location of the tone
(e.g., right) and required key press (e.g., left) are
incongruent, as people habitually respond to
stimuli presented at the right or left side with
the corresponding hand. Cohen et al. (2008,
Study 2) found that implementation intentions
eliminated the Simon effect for the stimulus
that was specified in the “if” component of the
implementation intention. Reaction times for
this stimulus did not differ between the congru-
ent and incongruent trials (i.e., they were fast
throughout).

Emotional Responses

Recent research has also explored whether
adding implementation intentions to emo-
tion-regulation goals would make these goals
more effective (Schweiger et al., 2009). In one
study, participants were exposed to a series of
pictures used to elicit disgust. When partici-
pants formed a response-focused implementa-
tion intention (“If T see disgusting scenes, then
I'll stay calm and relaxed.”), they exhibited a
reduction in arousal compared to a control
group. As anticipated, participants who oper-
ated on mere goals to not get disgusted could
not willfully reduce their arousal to the dis-
gusting pictures. A second study analyzed the
control of spider fear in spider phobics. Both
participants with response-focused imple-
mentation intentions (“If a see a spider, then 1
will stay calm and relaxed.”) and antecedent-
focused implementation intentions (“If T see
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a spider, then I'll ignore it”) experienced less
negative affect in the face of spider pictures
than a no self-regulation control group; again,
mere goal intentions to not get frightened
failed to achieve this effect. Moreover, spider
phobics using implementation intentions even
managed to control their fear to the low level
observed with a sample of participants who
were pre-selected on the basis of having no fear
of spiders at all.

In a final study using dense-array electro-
encephalography (EEG) to assess event-related
potentials (ERPs), the effectiveness of ignore-
implementation intentions for the control of
spider fear in spider phobics was replicated.
More important, participants who added
ignore'implementation intentions to their
goal intentions to not get frightened showed
a lower positivity in the P1 (an ERP assessed
around 120 ms after stimulus presentation in
the occipital and parietal brain areas) when
detecting spider pictures as compared to mere
goal and control participants; no such differ-
ence was found for pleasant or neutral control
pictures. Indeed, previous research has shown
that the P1 can discriminate high-arousing
negative stimuli from neutral and positive
stimuli (Smith et al., 2003), as well as spiders
from nonthreatening animals such as butter-
flies (Carretié et al,, 2003). In line with these
findings, participants in our study without any
emotion-regulation goal intention (control
condition) or those with a mere goal intention
showed the typical positivity of the P1 at about
120 ms when detecting threatening stimuli. In
contrast, forming an implementation intention
led to a down-modulation of this component,
resulting in a significantly lower positivity
of the P1. This attests to the specificity of the
implementation intention effect, and again
supports our assumption that forming imple-
mentation intentions leads to strategic automa-
tion of the goal-directed responses specified in
their “then” part, as conscious efforts to inhibit
the activation of the mental representation of
a presented stimulus are commonly assumed
to show their effects later than 300 ms after
stimulus presentation (overview by Bargh &
Chartrand, 2000).
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Cognitive Responses

Automatic cognitive biases such as stereotyp-

ing represent another type of habitualized
response that can be in opposition to ones
goals. Although one may have the goal to be |
egalitarian, automatic stereotyping happens |
quickly and unintentionally; some attempts e
to control automatic stereotyping have even . |
resulted in backfire effects. Extending earlier = |
work by Gollwitzer and Schaal (1997), Stewart.
and Payne (2007) examined whether implé. b
mentation intentions designed to counter auto- o
matic stereotypes (e.g., “WhenIseea Black face, -
I will then think ‘safe”) could reduce stereo- '
typing towards a category of individuals (ver-
sus a single exemplar). They used the Process
Dissociation Procedure (PDP; Jacoby, 1991) o
estimate whether the reduction in automat
stereotyping came about by reducing automat
stereotyping, increasing control, or a combina-
tion of these two processes. It was found that
implementation intentions reduced stereoty
ing in a weapon identification task (Studies
and 2) and an IAT task (Study 3) by reducin
automatic effects of the stereotype (withor
increasing conscious control). This reduction]
automatic race bias held for even new membe
of the category (Study 2). These studies sugge
that implementation intentions are an efficie
way to overcome automatic stereotyping. -

Implications: implementation intentions
the Brain

The reported research findings on the
of habitual responses by implementation ir
tions implies that action control by if-then
turns top-down control by goals into botto
control by the situational cues specified
“if” component of an implementation
tion. This implication was recently teste
MRI study by Gilbert et al. (2009). 1n
draws on the gateway hypothesis of rost
frontal cortex (area 10) function by B
Simons, Dumontheil, and Gilbert (200
gesting a distinction between action
that is primarily triggered by low 16",61
lus input, and action control that is P*
guided by higher-level goal represel

=
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F
the results of a host of studies using
Kkinds of executive function tasks,
L. observed in a meta-analysis that
riven, bottom-up action control is
with medial area 10 activity, whereas
yen, top-down action control is associ-
L Jateral area 10 activity. Accordingly,
et al. (2009) postulated that action
by implementation intentions should
cterized by medial area 10 activity,
action control by mere goals should be
d with lateral area 10 activity.
test this hypothesis, a prospective mem-
M) paradigm was used. Prospective
ry tasks require participants to perform
going task (e.g. a lexical decision task,
ification task), but remember to also
n an additional response (i.e., the PM
nse, e.g., pressing the space bar) whenever
rticular stimulus is presented within the
going task (e.g., a particular word, a particu-
onstellation of the stimuli to be classified).
¢ Gilbert et al. study, each participant had
erform two different prospective memory
, one with a goal intention to perform the
responses and the other with an implemen-
n intention to perform these responses. As
urned out, implementation intentions facili-
tated the performance of PM responses as com-
red to mere goal intentions, and this gain
performance did not lead to any additional
costs in performing the ongoing task. Even
,‘lmpre importantly, PM performance based on a
goal intention were accompanied by greater lat-
efal area 10 activity, whereas PM performances
: fbased on implementation intentions were asso-
iated with greater activity in the medial area
10. Moreover, the difference in brain activity
‘associated with correctly responding to PM tar-
| gets under goal vs. implementation intentions
.correlated strongly and significantly with the
_behavioral difference as a consequence of act-
ing on the basis of goal versus implementation
intentions. The fact that acting on implementa-
tion intentjons is associated with medial area
10 activity, whereas acting on goal intentions
s associated with lateral area 10 activity, adds
further support to the theory that by forming
implementation intentions, people can switch

from goal-striving that is guided by conscious
top-down control to direct, stimulus-triggered
goal-striving (Gollwitzer, 1999).

Critical Samples: Children with Attention-
Deficit/Hyperactivity-Disorder (ADHD)

In the past, implementation intention research
with clinical samples has been conducted to
test process hypotheses on how implementation
intentions achieve their effects. For instance,
the hypothesis that implementation inten-
tions lead to efficient action control (i.e., action
control by implementation intentions does
not suffer from cognitive load) was tested by
assessing whether heroine addicts during with-
drawal, patients suffering from schizophrenia
(Brandstitter, Lengfelder, & Gollwitzer, 2001,
Studies 1 and 2), and patients with a frontal lobe
damage (Lengfelder & Gollwitzer, 2001) also
benefit from forming implementation inten-
tions. The present line of research on children
with ADHD instead serves the purpose of test-
ing the power of implementations in terms of
improving goal-striving even under adverse
conditions. Children with ADHD are known
to be inattentive, hyperactive, and particularly
impulsive (APA, 1994). They show impairments
in focusing, sustaining, and switching atten-
tion, as well as inappropriate motor activity,
and limited inhibitory control of responses (e.g.,
Barkley, 1997; Nigg, 2001). ADHD emerges in
the preschool years and affects 3% to 5% of
school-aged children.

Approximately two-thirds (50%-70%) of
individuals diagnosed with ADHD exhibit
comorbid clinical problems related to learn-
ing ability, social adjustment and functioning,
and/or emotional well-being. ADHD-related
symptoms, as well as comorbid symptoms, lead
to several difficulties in everyday life. Children
with ADHD show moderate to large deficits in
academic achievement (Frazier et al., 2007) and
experience interpersonal problems (Hoza et al.,
2005). Consequently, in comparison to children
without ADHD, children with ADHD tend to
receive poorer grades in school, more frequently
need to repeat a school year, often require tutor-
ing or placement in special classes, and show
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reading disabilities. Furthermore, in compari-
son to children without ADHD, children with
ADHD are less popular with their peers, more
frequently experience rejection, and are less
likely to have dyadic friendships.

ADHD not only leads to difficulties in every-
day life, but also to impaired performance on
different neuropsychological tasks measur-
ing inhibitory control (Halperin & Schulz,
2006), such as the Go/NoGo task (Rubia et al,,
2001), the Continuous Performance Test (CPT;
Rosvold et al., 1956), the Stop Signal Test (SST;
Logan & Cowan, 1984), and the Stroop Test
(Stroop, 1935). For example, in a Go/NoGo
task, a response must be either executed or
inhibited in response to the presentation of a
Go or a NoGo signal, respectively. In most stud-
ies using the Go/NoGo paradigm, the inhibi-
tory effect is enhanced with a predominant
Go response resulting from frequent Go trials
and infrequent NoGo trials. Generally, chil-
dren with ADHD have longer response times to
Go stimuli (i.e., targets) and make more errors
when presented with NoGo stimuli (i.e., non-
targets).The basic paradigm in a CPT is typi-
cally a Go/NoGo task in which the participant
responds to the presentation of a target and
withholds the response to the presentation of a
non-target. Importantly, CPT derived measures
predict the presence of most ADHD symptoms
(Bpstein, Erkanli, & Conners, 2003): Children
with ADHD miss more targets and show more
false alarms to nontargets than children without
ADHD. Unlike the Go/NoGo task and the CPT,
the SST requires children to inhibit a motor
response while the action is being executed.
Furthermore, research illustrates that children
with ADHD have slower stop signal reaction
times and significantly slower reaction times
in Go trials than comparison children without
ADHD on the SST (e.g., Oosterlaan, Logan, &
Sergeant, 1998). Finally, in a Stroop Interference
Test (Stroop, 1935) participants have to name
the color (e.g., green) of a noncongruent color
word (e.g., red). Participants must inhibit the
automatic response (i.e., reading) in favor of the
non-automatic response (i.e., naming the color).
In a meta-analysis, Homack and Riccio (2004)
showed that children with ADHD consistently
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exhibit poorer performance on Stroop Tasks
when compared to children without ADHD. In
sum, these findings support the idea that behay-
ioral inhibition is a core deficit in children with
ADHD.

Children with ADHD also have difficulties
on tasks requiring cognitive flexibility (i,
shifting a cognitive set). For example, on the -
Wisconsin Card Sorting Test (WCST; Berg,
1948), children with ADHD tend to preserve :
instead of respond flexibly (ie., they stick to -
unsuccessful hypotheses instead of adapt- o
ing their strategy). Accordingly, this tendency-
appears to be another characteristic feature of -
ADHD, explaining these children’s poorer per:
formances on various dependent variables mea- -
sured with the WCST. Moreover, children with :
ADHD also have difficulties in multitasking{?t
The Six Elements Test, for example, which mea-
sures complex planning behavior in the sens :
of multitasking situations, requires the simul
taneous execution of six different tasks (SEfI';
Burgess, 2000). Teenagers with ADHD shoy
significantly worse results on the SET than chil
dren without ADHD (Clarke, Prior, & Kinsella
2000). In sum, these findings seem to sugy
that children with ADHD have a host of diff
culties in regulating their own behavior.
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implementation Intentions Facilitate
Response Inhibition in Children with ADH

Our initial research investigated whether if
ementation intentions can support chil
with ADHD on a Go/NoGo task. The
required children to both classify ran
ized stimuli presented on a computer 8
as well as inhibit classification in respor
a NoGo signal (Gawrilow & Gollwitzer,:
Specifically, children had to respond as gt
as possible to pictures of vehicles or anin
pressing a respective vehicle or animal ke
Go trial). On one third of the trials, hof
an audible NoGo signal presented befo!
stimulus announced to the children that
should inhibit their response on that tf
NoGo trial). In two experiments, childr
ADHD were assigned to cither a goal i1
group (“T will not press a key for Pid}?
have a sound!”) or an implementation 12






