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H I G H L I G H T S

• We assessed performance on executive functioning tasks following self-affirmation.
• The tasks measured core executive functioning aspects: working memory and inhibition.
• Self-affirmation improved performance on both tasks.
• This may help explain the wide range of beneficial effects of self-affirmation
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Objectives: The current study explored the effect of self-affirmation on two aspects of performance that have been
related to executive functioning: working memory (assessed by a 2-back task) and inhibition (assessed by a
Stroop task). The goal was to establish whether self-affirmation improved performance on these tasks.
Method: Participants (N=83)were randomized to either a self-affirmation or a control task and then completed
the computerized tasks, in a fixed sequence.
Results: Self-affirmed participants performed better than non-affirmed participants on both tasks.
Conclusion: Self-affirmation can improve aspects of performance related to executive functioning. This finding
may help to explain thewide range of beneficial effects that self-affirmation can have on cognition and behavior.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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Self-affirmation (e.g., reflecting upon a personally important value)
has elicited a broad range of positive effects in many studies in social
and health psychology (for reviews, see Cohen & Sherman, 2014;
Sherman & Cohen, 2006). These include beneficial effects on academic
achievement (e.g., Cohen, Garcia, Purdie-Vaughns, Apfel, & Brzustoski,
2009), self-control (Schmeichel & Vohs, 2009), task performance
(Creswell, Dutcher, Klein,Harris, & Levine, 2013), and health-related be-
havior (e.g. Epton, Harris, Kane, van Koningsbruggen, & Sheeran, 2014).

How does self-affirmation have such diverse effects? One possibility
is that it influences an underlying ability that has broad consequences.
One candidate for such a general ability with broad performance impli-
cations is executive functioning. To explore this possibility, the current
study tested the effects of self-affirmation on performance on two
tasks that are related to executive functioning: working memory and
inhibition.
.r.harris@sussex.ac.uk

Inc. This is an open access article

lf-affirmation improves perfo
/10.1016/j.jesp.2016.11.011
1. Self-affirmation and executive functioning

According to self-affirmation theory (Steele, 1988), people are
strongly motivated to uphold their self-integrity – their sense of being
“adaptively and morally adequate” (Steele, 1988, p. 262). Self-integrity
can be maintained by affirming the self, whereby individuals remind
themselves of their important self-aspects through action or thought.
Executive functioning refers to “those mental capacities necessary for
formulating goals, planning how to achieve them, and carrying out the
plans effectively” (Lezak, 1982, p. 281). It is considered essential for rea-
soning,maintaining focus and attention, and generating and completing
goals and plans (Miyake et al., 2000).

Experimental manipulations of self-affirmation have been shown to
affect outcomes that involve executive functioning. For example, self-af-
firmed individuals form stronger intentions to act in healthier ways
than non-affirmed individuals after reading health-risk information
and may subsequently act more healthily (Epton et al., 2014; Sweeney
& Moyer, 2015). Executive functioning is thought to be crucial both to
forming (Allan, Johnston, & Campbell, 2011) and executing (Hofmann,
Schmeichel, & Baddeley, 2012) the intention to act more healthily.
Self-affirmation has been associated with academic achievement at
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1 All measures, manipulations, and exclusions in this study have been reportedwith the
exception of several individual differencemeasures that are part of the broader programof
research of which this study forms part, but that do not relate to the specific issues report-
ed in this paper. These were measures of self-control (Tangney, Baumeister, & Boone,
2004), self-esteem (Rosenberg, 1965), positive affect (Usala & Hertzog, 1989), self-integ-
rity (Sherman et al., 2009), spontaneous self-affirmation (Harris et al., n.d.), general self-
efficacy (Schwarzer & Jerusalem, 1995), self-compassion (Neff, 2003), optimism (Scheier,
Carver, & Bridges, 1994), heuristic/systematic processing (Griffin, Neuwirth, Giese, &
Dunwoody, 1999) and empathic concern (Davis, 1983). Affect was also measured imme-
diately following the manipulation, but no main effect of self-affirmation on affect was
found. (The affect findings will be reported in a separate paper, Harris, Harris & Miles, in
prep.)
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school (Cohen et al., 2009) and college (Miyake et al., 2010), and with
better problem-solving (Creswell et al., 2013). Executive functioning is
believed to play an important role in both academic achievement (St
Clair-Thompson & Gathercole, 2006) and general problem-solving
(Suchy, 2009).

Executive functioning consists of many different processes. Howev-
er, two broad processes have been identified as being key (Jurado &
Rosselli, 2007):workingmemory and inhibition,which interact dynam-
ically (Roberts & Pennington, 1996).Workingmemory is heavily imple-
mented in making short- and long-term plans, and successful goal
achievement (Suchy, 2009). Inhibition allows the suppression of re-
sponses that may interfere with a goal (Kane & Engle, 2003). To date,
however, there is only limited evidence that self-affirmation affects ei-
ther. Logel and Cohen (2012) found self-affirmation improved working
memory performance some2.5months (on average) after the self-affir-
mation task. Legault, Al-Khindi, and Inzlicht (2012) found self-affirma-
tion improved performance on an inhibition task (the Go/No-Go task,
in which participants inhibit responses to a stimulus). These findings
are promising, but have some interpretative issues that undermine the
evidence that self-affirmation can improve performance on such tasks.
For instance, given the time lag between manipulation and measure, it
is unclear whether the improvement in working memory observed by
Logel andCohen (2012)was an immediate or delayed effect of self-affir-
mation, perhaps induced by changes in behavior or cognitions that also
affect executive functioning, such as physical activity (Kramer &
Erickson, 2007) or self-efficacy perceptions (Bouffard-Bouchard,
1990). Likewise, the Go/No-Go task is considered primarily a measure
of motor response inhibition (Nigg, 2000) and it would be useful to
test the effects on a task that also assesses other aspects of inhibitory
control that are key to successful self-regulation, such as the ability to
focus on a goal despite distractions (Rueda, Posner, & Rothbart, 2005).
One such task is the Stroop task (Stroop, 1935), which is considered a
measure of response inhibition, attentional vigilance, response selection
(Suchy, 2009) and goal maintenance (Kane & Engle, 2003).

The current study therefore assessed the immediate impact of self-
affirmation on performance on a workingmemory (2-back) and inhibi-
tion (Stroop) task and sought to provide laboratory-based evidence of
the effects of self-affirmation on these key aspects of executive function-
ing. The study tested the hypothesis that self-affirmed participants
would perform better than non-affirmed participants on both tasks.

2. Method

2.1. Participants

The sample consisted of 83 psychology undergraduates at the Uni-
versity of XXX who participated for course credits. A priori power anal-
yses indicated that the minimum required sample size to detect an
effect of the size (d = 0.7) found in Logel and Cohen (2012) with 80%
power would be 67 participants. To allow for potential losses through
mistakes and misunderstandings, we continued data collection until
the course credit deadline. Participants were between 18 and 35 years
old (M = 20.27, SD = 3.00). Most were female (78.30%), white
(71.10%) and British (78.30%).

2.2. Procedure and design

Participants completed an online questionnaire, followed by a face-
to-face session held at least two days later. Theywere randomly allocat-
ed to the self-affirmation or control task (the experimenter remained
blind to condition), both of which were presented as writing tasks. Par-
ticipants, who were tested individually, spent 10 min writing and then
completed the working memory task, followed by the inhibition task
(described below). The study was presented as being on ‘the link be-
tween personality and cognitive skills’. A funnel debrief (Chartrand &
Bargh, 1996) confirmed no participant suspected otherwise.
Please cite this article as: Harris, P.S., et al., Self-affirmation improves perfo
tal Social Psychology (2016), http://dx.doi.org/10.1016/j.jesp.2016.11.011
Participants were not put under any explicit pressure to perform well
on the tasks.

2.3. Materials and measures

2.3.1. Baseline measures
Participants answered questions relating to their demographic infor-

mation (such as age, sex, nationality) in an online questionnaire.1

2.3.2. Self-affirmation manipulation
Participants in the self-affirmation condition wrote about their most

important value (why it is important to them and how it influences
their behaviors or attitudes; Sherman, Nelson, & Steele, 2000). In the
control condition participants wrote about their least important value
(why itmight be important to someone else and how itmight influence
other people's behaviors or attitudes).

2.3.3. Working memory
Working memory was measured with the 2-back task, using the

same instructions as Logel and Cohen (2012). Participants were pre-
sented with a sequence of 45 letters, each of which stayed on screen
for 500 ms, followed by a blank screen for 2.5 s. For each letter, partici-
pants had to indicate whether or not the current letter matched the let-
ter that had appeared two positions previously. The dependent
measures were the proportion of correct trials, mean reaction time
(RT), and inverse efficiency, which was calculated by dividing RT by
theproportion of correct responses (Townsend&Ashby, 1983). It repre-
sents the time participants took per correct answer, and thus takes the
trade-off between speed and accuracy into account. A lower score indi-
cates quicker correct responding and therefore greater efficiency.

2.3.4. Inhibition
The Stroop task required participants to indicate the color of a string

of letters. These were either a string of X's or color words, resulting in
three trial types: Neutral (XXXX in red or blue), congruent (red in red
or blue in blue) and incongruent (red in blue or blue in red). The task
consisted of 60 trials (20 of each type, all in random order). The proce-
dure was a replication of Jostmann and Koole (2007), with the excep-
tion that the interval blank screen was reduced from 2s to 1s to
reduce inter-stimulus waiting time.

The dependentmeasures were the proportion of correct trials, mean
RT, inverse efficiency and interference, calculated by subtracting mean
accuracy and mean RT for neutral trials from the equivalent means for
incongruent trials (Macleod, 1991).

3. Results

3.1. Preliminary analysis

Chi square analyses revealed no significant associations between
condition and sex, ethnicity or nationality (all ps N 0.42). One-way
ANOVA comparing age between self-affirmation (MSA = 19.71 years,
SD = 2.75) and control conditions (MNA = 20.83 years, SD = 3.17)
rmance on tasks related to executive functioning, Journal of Experimen-
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Table 2
RT and accuracy for the inhibition task. Standard deviations given in parentheses.

Control
(n = 41)

Self-affirmation
(n = 42)

Fc p

RT (ms)
Overall 515.47 (133.30) 455.15 (134.91) 4.20 0.04
Neutral trials 496.85 (108.71) 445.10 (114.08) 4.47 0.04
Congruent trials 499.11 (135.30) 433.32 (119.26) 5.53 0.02
Incongruent trials 550.45 (171.76) 487.03 (180.76) 2.68 0.11
Interferencea 53.60 (94.80) 41.93 (86.19) 0.35 0.56

Accuracy
Overall 0.95 (0.05) 0.95 (0.04) 0.13 0.72
Neutral trials 0.96 (0.06) 0.94 (0.07) 2.31 0.13
Congruent trials 0.97 (0.06) 0.97 (0.05) 0.03 0.87
Incongruent trials 0.92 (0.09) 0.94 (0.06) 0.47 0.50
Interferencea 0.04 (0.08) b0.01 (0.08) 3.32 0.07

Inverse efficiencyb

Overall 544.11 (138.65) 483.84 (151.77) 3.56 0.06
Neutral trials 516.82 (107.31) 473.27 (110.96) 3.30 0.07
Congruent trials 514.97 (134.68) 449.45 (128.71) 5.14 0.03
Incongruent trials 600.55 (195.22) 528.81 (233.35) 2.30 0.13

a Incongruent relative to neutral.
b RT divided by accuracy.
c Univariate Fs testing means across conditions, df = 1, 81.
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approached significance F(1, 81) = 2.93, p = 0.09, Cohen's d = 0.38.
Controlling for age in the analysis did not alter the pattern of results.

Before analysis, the RT data were scanned for responses faster than
150 ms or slower than 10,000 ms to identify implausible responses or
participants who may have disengaged from the task (b1% of re-
sponses) (cf. Greenwald, Nosek, & Banaji, 2003). Next, any outliers
(RTs ± 2 SDs of each participant's mean) were removed (4% of re-
sponses). RT data were heavily skewed and therefore normalized
using square root transformation. However, the pattern of results and
the conclusions did not differ following transformation; therefore anal-
yses reported here use the non-normalized data.

3.2. Impact of manipulation on dependent measures

3.2.1. Working memory task
The data of 7 participants who had misunderstood the instructions

(4 from the self-affirmation condition)were excluded from the analysis,
leaving a sample of 76 (59 female). One-way ANOVAs revealed signifi-
cant differences in accuracy, F(1, 74)= 5.75, p=0.02, d=0.55, and in-
verse efficiency, F (1, 74) = 5.61, p = 0.02, d = 0.54, but not RT, F(1,
74) = 2.41, p = 0.13, d = 0.36, between conditions. Self-affirmed par-
ticipants performed better on theworkingmemory task andweremore
efficient (see Table 1).

3.2.2. Inhibition task
One-way ANOVAs revealed significant differences in overall RT, F(1,

81)= 4.20, p=0.04, d=0.42: self-affirmed participants reacted faster
to all trials than non-affirmed participants (see Table 2). There were no
significant differences in overall accuracy, F(1, 81) = 0.13, p = 0.72,
d = 0.01. There were marginally significant differences in overall In-
verse Efficiency, F(1, 81) = 3.56, p= 0.06, d = 0.42: self-affirmed par-
ticipants responded more quickly than non-affirmed without a cost to
accuracy. Moreover, self-affirmed participants showed marginally less
interference than non-affirmed participants, F(1, 81) = 3.32, p = 0.07,
d = 0.40.

4. Discussion

This study explored the immediate impact of self-affirmation on two
aspects of executive functioning: working memory and inhibition. As
hypothesized, self-affirmation resulted in superior performance on
both tasks. Compared to their non-affirmed counterparts, self-affirmed
participants made fewer errors on the working memory task and
responded faster on the Stroop task. Inverse efficiency analyses demon-
strated that these performance improvements were not the result of
speed-accuracy tradeoffs. Rather, self-affirmed participants responded
more efficiently on both tasks.

The working memory finding replicates those of Logel and Cohen
(2012) – indeed, the effect sizes in both studies are similar (Cohen's
d = 0.6 vs 0.7 in Logel and Cohen) – and extends them by establishing
that the beneficial effects of self-affirmation are evident immediately
after the self-affirmation manipulation. The Stroop findings extend
those of Legault et al. (2012) by demonstrating that self-affirmation
can boost performance on amore complex inhibition task. These perfor-
mance benefits involved a general speeding-up of response times, rath-
er than a reduction in interference on high-conflict trials.
Table 1
RT and accuracy for the working memory task. Standard deviations given in parentheses.

Control
(n = 38)

Self-affirmation
(n = 38)

Fb p

RT (ms) 836.45 (276.07) 750.05 (203.64) 2.41 0.13
Accuracy 0.80 (0.12) 0.86 (0.07) 5.75 0.02
Inverse efficiencya 1062.81 (379.58) 884.60 (266.92) 5.61 0.02

a RT divided by accuracy.
b Univariate Fs testing means across conditions, df = 1, 74.

Please cite this article as: Harris, P.S., et al., Self-affirmation improves perfo
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The improvements in efficiency evident in theworkingmemory task
were larger in magnitude than the improvements observed in the sub-
sequent Stroop task, perhaps because the impact of the self-affirmation
manipulation wanes with time or the first task induces depletion
(Baumeister, Bratslavsky, Muraven, & Tice, 1998; although see Hagger
et al., 2016). Nonetheless, the overall pattern of results suggests that
the effects of self-affirmation are not specific to one particular ability,
such as working memory or inhibition; rather, self-affirmed partici-
pants demonstrated a general increase in response speed and perfor-
mance. Furthermore, these effects occurred in a context in which
participants were not put under explicit pressure to perform well;
that is, no attempt was made to heighten the self-evaluative concerns
that participation in a face-to-face laboratory study with a performance
element may entail. The findings therefore contribute to a small but
growing body of evidence of self-affirmation effects in the context of
naturally experienced levels of threat or conflict, rather than ones ex-
plicitly induced or heightened artificially by the experimenters (c/f.
Armitage, 2016; Logel & Cohen, 2012; Nelson, Fuller, Choi, &
Lyubomirsky, 2014).

We examined executive functioning because it is heavily involved in
self-regulatory behaviors relating to outcomes such as health or aca-
demic achievement that self-affirmation has been shown to benefit
(e.g. Cohen et al., 2009; Epton et al., 2014). Theoretically, the question
is why self-affirmation might boost performance on such tasks. This is
an open question, but we hypothesize that self-affirmation boosts task
engagement and, consequently, readiness to deploy one's available re-
sources to perform well, rather than directly boosting the underlying
ability itself. That is, the effects are primarilymotivational. This explana-
tion requires explicit testing but is consistent with recent theorizing
about self-affirmation (e.g., Cohen & Sherman, 2014; Sherman, 2013;
Sherman & Hartson, 2011) and models of self-control. For instance,
Inzlicht and Schmeichel (2012) propose that whether an individual de-
ploys available resources is determined by theirmotivation and their at-
tention to the necessity to do so, and Fujita, Trope, Liberman, and Levin-
Sagi (2006) argue that a higher level of mental construal makes super-
ordinate goals salient, with concomitant effects on resource deploy-
ment; self-affirmation has been shown to induce higher levels of
construal (Schmeichel & Vohs, 2009;Wakslak & Trope, 2009). Self-affir-
mation can also focus attention on important, self-relevant stimuli
(Klein & Harris, 2009; Legault et al., 2012) and increase motivation
(Harris, Mayle, Mabbott, & Napper, 2007) and task engagement
(Creswell et al., 2013).
rmance on tasks related to executive functioning, Journal of Experimen-
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Naturally, the study has limitations that need to be borne in mind
when interpreting the findings. As with the previous studies of the ef-
fects of self-affirmation on performance on executive function tasks
(Legault et al., 2012; Logel & Cohen, 2012), the sample sizewas relative-
ly small and only powered to detect medium-to-large effects. Conse-
quently, although together these three studies provide convergent
evidence that self-affirmation can boost performance on executive
function tasks, replication with larger samples is desirable. Participants
were also predominantly white, female, British students. The beneficial
effects of self-affirmation across domains such as alcohol consumption
or task performance have been observed in both community samples
(e.g. Armitage, Harris, Hepton, & Napper, 2008; Logel & Cohen, 2012)
and student samples (e.g. Epton & Harris, 2008), suggesting that the ef-
fects found here may not be peculiar to this sample; nevertheless, test-
ing the effect of self-affirmation on executive functioning in larger and
more diverse samples, and establishing whether changes in executive
functioning mediate these beneficial outcomes, are important next
steps for this research. Future researchmay alsowish to explorewheth-
er the order of the tasks moderates the effects of self-affirmation on
performance.

In sum, this study supports the notion that self-affirmation achieves
its wide-ranging effects in part by influencing elements of executive
functioning. The exactmechanism is unclear, but one plausible explana-
tion is that self-affirmation facilitates better use of available executive
functioning resources. Self-affirmation has been found to have benefi-
cial effects on health-related behaviors, academic achievement and
problem-solving tasks, all of which require high levels of executive
functioning. Therefore, the finding that self-affirmation facilitates better
use of executive functioning resources offers a plausible link between
the various areas in which self-affirmation has been found to have ben-
eficial effects.
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