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Response Interference

5
in Compatibility Tasks

6 Effects of Target Strength in Affective Priming
7 and Stroop

8 Vincent Berthet,1 Jean-Luc Kop,2 and Sid Kouider1

9 1
Q1 Laboratoire de Sciences Cognitives et Psycholinguistique Ecole Normale Supérieure – CNRS,

10 Paris, France, 2SITCOM-InterPsy, Nancy-Université, Nancy, France

11 Abstract. Affective priming (AP) is a well-established phenomenon in which performance to a valenced target is typically better when it is
12 preceded by an affectively congruent prime than when it is preceded by an incongruent prime. Several studies have emphasized a strong
13 similarity between AP and Stroop suggesting that both are driven by response interference. The present study investigated this hypothesis by
14 testing whether a general prediction of the response interference model was verified in the two tasks. This prediction refers to target strength and
15 states that the size of compatibility effects should increase as the strength of the relevant information decreases. In four experiments, we show that
16 this general prediction of the response interference model was verified in AP and Stroop when the strength of the relevant information was
17 manipulated at the perceptual level (Experiments 1 and 2), while the opposite pattern was observed when this variable was manipulated at the
18 semantic level (Experiments 3 and 4). While the results do not undermine the hypothesis that AP and Stroop effects are governed by response

19
interference, they suggest that the model should be refined in order to account for differential effects of target strength in compatibility tasks.

20
Keywords: affective priming, stroop, target strength, response interference, compatibility

21

2223 Compatibility tasks are a class of experimental tasks
24 designed for the study of automaticity and attention (e.g.,
25 Fitts & Posner, 1967). In these tasks, the compatibility
26 between a particular dimension of the stimuli and the
27 responses and/or between two dimensions of the stimuli is
28 manipulated (Proctor & Reeve, 1990). The color Stroop par-
29 adigm, in which participants have to name the inkcolor in
30 which a word is written, is certainly the most well-known
31 instance of compatibility tasks (Stroop, 1935; see MacLeod,
32 1991, for an extensive review). Performance is typically
33 worse when the word and the inkcolor differ (incompatible
34 or incongruent condition) than when the word is related to
35 the inkcolor (compatible or congruent condition). Kornblum
36 and colleagues (Kornblum, Hasbroucq, & Osman, 1990;
37 Kornblum & Lee, 1995) introduced a theoretical framework
38 that allows for a formal description of any compatibility task
39 (see also De Houwer, 2003). For instance, the stimuli of the
40 Stroop task are characterized by two features, their color and
41 their meaning, the responses being characterized by the
42 color to which they refer. The color of the word is the rele-
43 vant dimension as participants’ responses are directly based
44 on this feature; the meaning of the words is the irrelevant
45 dimension as such a feature influences participants’
46 responses even though they should not take it into account.

47Effects obtained in compatibility tasks when contrasting
48performance in the incongruent and the congruent conditions
49are simply explained by the response interference model
50(Eriksen & Eriksen, 1974). The core idea of this model is
51that while the response tendency triggered by the relevant
52information and the one triggered by the irrelevant informa-
53tion are the same on congruent trials, these two response ten-
54dencies are different on incongruent trials. Because the
55irrelevant response is a potential response, there is interfer-
56ence at the response selection level on the incongruent trials.
57The time needed for the executive system to solve such inter-
58ference (i.e., to inhibit the irrelevant response) gives rise to
59the compatibility effect (Kornblum et al., 1990).
60The affective priming (AP) task was introduced by
61Fazio, Sanbonmastu, Powell, and Kardes (1986) in order
62to investigate the automaticity of attitudinal processing
63(see Klauer & Musch, 2003, for an extensive review). AP
64is a variant of semantic priming in which the affective
65congruency between primes and targets is manipulated.
66Participants have to decide whether the target is positive or
67negative (i.e., evaluative decision task). In congruent trials,
68the prime and the target share the same valence (positive-
69positive or negative-negative) whereas in incongruent trials,
70both stimuli have opposite valences (positive-negative or
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71 negative-positive). AP effects were initially thought to be dri-
72 ven by a spreading activation mechanism which was primar-
73 ily developed in order to account for semantic priming
74 effects (Neely, 1976, 1977).Q2 However, Klauer, Robnagel,
75 and Musch (1997) latter proposed the AP-Stroop similarity
76 hypothesis according to which the AP task is fundamen-
77 tally more similar to the Stroop task than to the semantic
78 priming task. In this line of reasoning, De Houwer
79 (2003) suggested that when considering the valence of
80 the target as the relevant dimension of the global stimulus
81 formed by the pair prime-target and the valence of the
82 prime as the irrelevant dimension (the response being eval-
83 uative), the AP task can be actually described as a compat-
84 ibility task. Moreover, De Houwer (2003) formalized the
85 similarity between the AP task and the Stroop task by
86 showing that according to the framework of compatibility,
87 both tasks can be described by the same structure.
88 The hypothesis that the AP effect is driven by
89 response interference was especially tested through the
90 AP-Stroop similarity hypothesis.1 In fact, two studies
91 reported that phenomena known to occur in the Stroop task
92 were also found in the AP task. The first phenomenon
93 refers to the fact that the magnitude of compatibility
94 effects tends to increase as the proportion of congruent tri-
95 als increases (i.e., consistency proportion effect). This
96 effect has been reported in the Stroop task (e.g., Logan
97 & Zbrodoff, 1979). Klauer et al. (1997) showed that such
98 effect also occurred in the AP task for short SOAs (0 and
99 200 ms). The second phenomenon corresponds to the fact
100 that response times to the n trial in which the relevant
101 information is the same as the irrelevant information in
102 the n � 1 trial tend to be slower than response times to
103 cases in which these two features are different. This nega-
104 tive priming effect has been repeatedly found in the Stroop
105 task (e.g., Neill, 1977; Tipper, 1985). Wentura (1999)
106 reported that negative priming effects also occurred in
107 the AP task. In sum, these two studies support the
108 AP-Stroop similarity hypothesis and the idea that AP is
109 driven by response interference.

110 The Present Study

111 The present research was aimed at testing further the AP-
112 Stroop similarity hypothesis, by testing whether a general
113 prediction of the response interference model was verified
114 in these two tasks. This model makes two general predic-
115 tions regarding information strength. First, it predicts that
116 the magnitude of compatibility effects should increase as

117the strength of the irrelevant information increases. The sec-
118ond straightforward prediction of the response interference
119model is that compatibility effects should increase as the
120strength of the relevant information decreases.2 In both
121cases, the duration of the interference increases since the
122relevant response has to ‘‘struggle’’ more to overcome the
123irrelevant response. Previous studies reported evidence sug-
124gesting that the first prediction was actually verified in the
125Stroop task and the AP task (Klauer, Teige-Mocigemba, &
126Spruyt, 2009; Klauer et al., 1997; Logan & Zbrodoff,
1271979; Simmons & Prentice, 2006). Q3To our knowledge, the
128second prediction has never been explicitly tested neither
129in the AP task (with the evaluation task) nor in the Stroop
130task.
131Noteworthy, the strength of information (relevant or
132irrelevant) can be manipulated either perceptually or
133semantically. Indeed, as any given information is carried
134by a physical stimulus, the strength of the information
135can be manipulated either through the properties of the
136stimulus or through the properties of the information itself.
137The former case refers to what is commonly called target
138degradation in priming research (e.g., Holcomb, 1993).
139De Houwer, Hermans, and Spruyt (2001) tested the effect
140of degradation in affective priming using the pronuncia-
141tion task. Although previous studies that used the pronun-
142ciation task revealed a mixed pattern of results, De
143Houwer et al. (2001) showed that AP effects could be
144reliably obtained with this task when target words were
145degraded (e.g., %L%O%V%E%).3 On the other hand,
146the manipulation of the strength of information at the
147semantic level refers to the strength of the association be-
148tween the stimulus and the relevant semantic feature (e.g.,
149the word LOVE is more positively connoted than the
150word PLATE).
151Basically, we systematically compared the AP task and
152the Stroop task under the prediction of the response inter-
153ference model according to which the magnitude of com-
154patibility effects should increase when the strength of the
155relevant information is reduced. Importantly, a necessary
156condition for such an empirical comparison is that the
157two tasks must be procedurally comparable. In fact, any
158dissociation observed between these tasks could be merely
159ascribed to procedural differences rather than to processual
160differences. Actually, in their respective standard forms, the
161AP and the Stroop tasks differ on three main procedural
162parameters: SOA, stimulus-response set size, and global
163stimulation. First, whereas the relevant and the irrelevant
164information are temporally separated in the standard AP
165task (i.e., SOA > 0), they are presented simultaneously in
166the standard Stroop task (i.e., SOA = 0). Second, the

Q4

1 Another indirect evidence supporting the response interference account of AP is that the magnitude of AP effects is larger when the
executive system is busy with another task (Klauer & Teige-Mocigemba, 2007). In this case, the duration of the interference on incongruent
trials – which is solved by the executive system – is thought to be longer as this system has to deal with two tasks.

2 Note that Klauer and Musch (2002) already formulated these two predictions for the AP task by assuming that ‘‘. . . according to traditional
models of Stroop effects (Logan & Zbrodoff, 1979), affective priming effects mediated by the Stroop mechanism should increase as the
strength of prime evaluations increases and that of target evaluations decreases.’’ (p. 813).

3 Semantic priming effects are also larger for degraded targets than for undegraded targets (Neely, 1991).
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167 stimulus-response set includes two elements in the standard
168 AP task (i.e., POSITIVE vs. NEGATIVE) while its size is
169 generally larger in the standard Stroop task (e.g., GREEN
170 vs. RED vs. YELLOW vs. BLUE). Third, regarding global
171 stimulation, relevant and irrelevant information are pre-
172 sented as two different perceptual objects in the standard
173 AP task (i.e., prime and target), whereas they are features
174 of the same perceptual object in the standard Stroop task.
175 A second point regarding global stimulation is that while
176 the irrelevant information corresponds directly to one of
177 the response categories in the Stroop task, this information
178 is an exemplar of one of the response categories in the AP
179 task. In the present experiments, AP and Stroop were com-
180 pared while being systematically matched on these proce-
181 dural parameters.
182 Experiments 1 and 2 tested the prediction of the response
183 interference model with the relevant information being
184 manipulated at the perceptual level, while this information
185 was manipulated at the semantic level in Experiments 3
186 and 4. Experiments 1 and 3 relied on SOA 250, Experiments
187 2 and 4 relied on SOA 0. All of the experiments had a
188 2 · Task (AP vs. Stroop) · 2 Relevant Information
189 Strength (Strong vs. Weak) · 2 Congruency (Congruent
190 vs. Incongruent) mixed design with repeated measures on
191 the second and third factors.

192 Experiment 1

193 The purpose of Experiment 1 was to test whether a same
194 prediction of the response interference model regarding
195 the strength of the relevant information was verified in the
196 AP task and in the Stroop task, this factor being manipulated
197 at the perceptual level. The two tasks were matched for the
198 main procedural parameters in order to keep the empirical
199 comparison informative. First, regarding SOA, the Stroop
200 task was equated with the AP task by using a Stroop prim-
201 ing task in which a color word is used as prime and a color
202 patch is used as target (e.g., Cheesman & Merikle, 1986;
203 Merikle & Joordens, 1997). Second, the Stroop task was
204 equated with the AP task on stimulus-response set size by
205 reducing the size of this set to two (GREEN vs. RED).
206 Third, the two tasks were also matched for the global stim-
207 ulation by presenting relevant and irrelevant information as
208 two different perceptual objects (i.e., prime and target) in
209 both tasks. In addition, the overlap between irrelevant infor-
210 mation and response categories was also equated by using
211 the words corresponding to the two response categories as
212 primes in both tasks. Finally, the AP task and the Stroop task
213 were matched on target set size and target repetition
214 (i.e., targets were presented the same number of times in
215 both tasks).
216 In the AP task, targets were black-and-white smiley-like
217 faces expressing either happiness or sadness. In the Stroop

218task, targets were color patches. The strength of the relevant
219information was perceptually manipulated in the same way
220in both tasks. In fact, random white pixels were added to the
221targets in the weak condition while these stimuli were nor-
222mally presented in the strong condition. Assuming that AP
223and Stroop effects are driven by response interference, we
224expected these effects to be modulated by the strength of
225the relevant information. More precisely, we expected the
226AP effect to be larger when targets were perceptually
227degraded and the Stroop effect to be larger when patches
228used as targets were weakly colored.

229Method

230Participants

231A total of 48 undergraduate students (32 females and 16
232males; mean age 21.5 years) participated in this experiment
233(24 participants for each task).4 All participants were native
234speakers of French and reported normal or corrected-to-
235normal vision.

236Affective Priming Task

237Materials and Procedure

238Stimuli used as primes were the two individual words POS-
239ITIF (French word for positive) and NEGATIF (negative).
240Stimuli used as targets were four black-and-white happy
241or sad smiley-like faces (i.e., black eyes and mouth on a
242white circle). In the strong condition, faces were normally
243displayed while in the weak condition white pixels were ran-
244domly added on 50% of the black pixels representing the
245eyes and the mouth. In other words, targets appeared as per-
246ceptually degraded in the weak condition. The prime words
247were 206 pixels (7.0 cm) · 80 pixels (2.7 cm) size and
248were presented in white uppercase letters. The target pictures
249were 206 pixels (7.0 cm) · 155 pixels (5.3 cm) size. Stim-
250uli were presented against the black background of a 19-inch
251computer monitor (100 Hz, 24 bits/pixel, screen resolution
2521024 · 768). The software used for stimuli presentation
253and response times recording was DirectRT v2004.3.27
254(Jarvis, 2004). The experiment was run on a Pentium IV
2552.60 GHz computer.
256Each trial comprised the appearance of a central fixation
257for 500 ms, followed by an empty screen for 500 ms. The
258prime appeared for 200 ms, followed by an empty screen
259for 50 ms (SOA = 250 ms). Then, the target was presented
260and remained on the screen until the participant’s response
261(see Figure 1A). The participants responded by pressing
262the keyboard keys ‘‘SHIFT – Left’’ (NEGATIVE) or
263‘‘SHIFT – Right’’ (POSITIVE) (i.e., evaluative decision
264task). The experiment included two blocks of 48 trials. Each

4 One should note that in all experiments, assignment of participants to the two groups (i.e., AP group and Stroop group) was not truly
random. Indeed, the recruitments of task samples were completely separated. Noteworthy, this does not appear as problematic since our
experiments revealed similarities between AP and Stroop rather than differences despite the absence of true random assignment to tasks.

4 V. Berthet et al.: Affective Priming and Stroop
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265 target appeared an equal number of times in each block and
266 the presentation order of the trials within each block was
267 randomized. In each block, primes were randomly assigned
268 to the targets, the only restriction on this assignment was that
269 there must be an equal number of trials per condition. This
270 semi-randomization was realized for each block and each
271 participant separately. Intertrials interval was 1,500 ms.

272 Stroop Task

273 Materials and Procedure

274 Stimuli used as primes consisted of the two individual words
275 ROUGE (French word for red) and VERT (green). Stimuli

276used as targets were four patches colored in red (RGB, 255,
2770, 0) or in green (RGB, 0, 255, 0). In the strong color con-
278dition, patches were uniformly colored while in the weak
279color condition, they were printed in white with 50% of
280the pixels being colored (colored pixels were randomly
281determined). Therefore, targets in the latter condition were
282half less colored than targets in the former condition so that
283they appeared as weakly colored. The prime words were
284206 pixels (7.0 cm) · 80 pixels (2.7 cm) size and were pre-
285sented in white uppercase letters. Patches were 206 pixels
286(7.0 cm) · 80 pixels (2.7 cm) size. All stimuli were dis-
287played against a black background with the same equipment
288as that used in Experiment 1.
289The same timing as that in the AP task was used
290(see Figure 1A). The participants responded by pressing

NEGATIF

+

Time
ROUGE

+500 ms

500 ms

200 ms

50 ms

+ +500 ms

500 ms

NEGATIF ROUGE

Affective Priming                    Stroop Affective Priming                    Stroop

SOA 250 ms                                                                       SOA 0 ms

A

NEGATIF

+

Time
ROUGE

+500 ms

500 ms

200 ms

50 ms

+ +500 ms

500 ms

NEGATIF ROUGE

Affective Priming                    Stroop Affective Priming                    Stroop

SOA 250 ms                                                                       SOA 0 ms

B

Figure 1. Schematic description of the trials as a function of Task (Affective Priming, Stroop) and SOA (250 ms, 0 ms)
in Experiments 1 and 2 (perceptual manipulation of the strength of the relevant information, panel A), and Experiments 3
and 4 (semantic manipulation of the strength of the relevant information, panel B).
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291 the keyboard keys ‘‘SHIFT – Left’’ (GREEN) or
292 ‘‘SHIFT – Right’’ (RED). The experiment also included
293 two blocks of 48 trials. In each block, primes were ran-
294 domly assigned to the targets, the only restriction on this
295 assignment was that there must be an equal number of tri-
296 als per condition. This semi-randomization was realized for
297 each block and each participant separately. Intertrials inter-
298 val was 1,500 ms.

299 Results and Discussion

300 Reaction Time Data

301 Data from trials on which an incorrect response was given
302 on the target (5.87%) were excluded from the analysis,
303 together with all response latencies shorter than 250 ms or
304 longer than 1,500 ms (1.03%). Remaining data (93.10%
305 of all observations) were analyzed in a 2 (Task) · 2 (Rele-
306 vant Information Strength) · 2 (Congruency) ANOVAwith
307 repeated measures on the last two factors. This analysis
308 yielded a significant main effect of each of the three factors:
309 Task, F(1, 46) = 8.41, p < .01, MAffective Priming = 602 ms,
310 MStroop = 560 ms, Relevant Information Strength,
311 F(1, 46) = 76.66, p < .001, MStrong = 551 ms, MWeak =
312 611 ms, and Congruency, F(1, 46) = 28.73, p < .001,
313 MCongruent = 559 ms, MIncongruent = 603 ms. Task and Rele-
314 vant Information Strength interacted significantly,
315 F(1, 46) = 17.49, p < .005. The effect of Relevant Informa-
316 tion Strength was actually larger in the Stroop task,
317 F(1, 23) = 66.55, p < .001, g2 = .743, than in the AP task,
318 F(1, 23) = 14.21, p < .001, g2 = .382. Furthermore, the
319 analysis revealed a significant Relevant Information
320 Strength · Congruency interaction, F(1, 46) = 17.49,
321 p < .001, indicating that the effect of Congruency was larger
322 in the weak condition, F(1, 47) = 47.91, p < .001,
323 g2 = .505, than in the strong condition, F(1, 47) = 28.95,
324 p < .001, g2 = .381. As this two-way interaction was similar
325 in both tasks, the three factors did not interact significantly,
326 F < 1. More precisely, in the AP task, Relevant Information
327 Strength and Congruency interacted significantly,
328 F(1, 23) = 4.47, p < .05, indicating that the effect of Con-
329 gruency was larger in the weak condition, F(1, 23) = 42.20,
330 p < .001, g2 = .647, than in the strong condition,
331 F(1, 23) = 15.92, p < .001, g2 = .409. The same was true
332 for the Stroop task in which the Relevant Information
333 Strength · Congruency interaction was also significant,
334 F(1, 23) = 4.03, p < .05. Indeed, the Stroop effect was larger
335 in theweakcondition,F(1, 23) = 22.84,p < .001,g2 = .498,
336 than in the strong condition, F(1, 23) = 15.06, p < .001,
337 g2 = .396 (see Figure 2).

338 Error Data

339 The analysis of errors revealed only a significant main effect
340 of Task, F(1, 46) = 18.14, p < .001, MAffective Priming =
341 95.69%, MStroop = 90.10%, and Congruency, F(1, 46) =

34222.96, p < .001, MCongruent = 94.86%, MIncongruent =
34390.94% (see Figure 2).
344Experiment 1 produced a clear pattern of results. Q5The
345general prediction of the response interference model
346according to which the size of compatibility effects should
347increase as the strength of the relevant information
348decreases was fully verified in the AP task and the Stroop
349task. On the one hand, the 25 ms AP effect obtained in the
350strong condition increased to 43 ms in the weak condition.
351These results are in line with previous findings that showed
352that perceptually degraded targets tended to produce stron-
353ger AP effects (De Houwer et al., 2001). Noteworthy, these
354findings were obtained with the pronunciation task, so that
355our results generalize the effects of target degradation in
356AP to the evaluation task. On the other hand, the Stroop re-
357sults revealed for the first time the effects of target degrada-
358tion in the Stroop task. The magnitude of the Stroop effect
359was clearly larger in the weak condition (69 ms) than in
360the standard strong condition (39 ms). In total, the findings
361of Experiment 1 reinforce the idea that AP and Stroop are
362governed by response interference (Klauer & Musch,
3632003) as both tasks verified a general prediction of this
364model.
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Figure 2. Mean congruency effect, RTs and accuracy in
Experiment 1 as a function of Task, Relevant Information
Strength, and Congruency. Error bars indicate standard errors.
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365 Experiment 2

366 The results of Experiment 1 are informative to the extent that
367 they reveal that the same manipulation regarding target
368 strength produces the same effect in AP and Stroop. To test
369 the generality of this finding, we conducted a second experi-
370 ment in which AP and Stroop were matched differently
371 for SOA. While in Experiment 1 the two tasks were matched
372 for SOA following the standard AP task (i.e., SOA > 0),
373 they were matched for this procedural parameter follow-
374 ing the standard Stroop task in the present experiment
375 (i.e., SOA = 0). Besides this, the stimulus materials and
376 the other parameters of the procedure were the same as those
377 used in Experiment 1.

378 Method

379 Participants

380 A total of 24 undergraduate students (14 females and 10
381 males; mean age 22 years) participated in this experiment
382 (12 participants for each task). All participants were native
383 speakers of French that reported normal or corrected-to-
384 normal vision and none of them took part in the previous
385 experiment.

386 Affective Priming Task

387 Materials and Procedure

388 The stimulus materials were the same as those used in
389 Experiment 1. Each trial began with a fixation cross at the
390 center of the screen for 500 ms. Then, the prime and the tar-
391 get appeared simultaneously and remained on the screen
392 until the participant’s response (i.e., SOA = 0). One of the
393 two stimuli appeared above the center of the screen while
394 the other stimulus below the center of the screen, the dis-
395 tance separating the two stimuli being 100 pixels (3.4 cm)
396 (see Figure 1A). Such a distance allowed the encoding of
397 the two stimuli at the same time without any saccade. The
398 location of each stimulus was randomly determined in each
399 trial. The other parameters of the procedure were the same
400 as those used in Experiment 1.

401 Stroop Task

402 Materials and Procedure

403 The materials were the same as those used in Experiment 1.
404 The same timing as that in the AP task was used. One of the
405 two stimuli appeared above the center of the screen while
406 the other stimulus below the center of the screen, the two
407 stimuli being separated by 150 pixels (5.1 cm). The location
408 of each stimulus was randomly determined in each trial.

409Results and Discussion

410Reaction Time Data

411Data from trials on which an incorrect response was given on
412the target (7.04%) were excluded from the analysis, together
413with all response latencies shorter than 250 ms or longer than
4141,500 ms (0.98%). Remaining data (91.98% of all observa-
415tions) were analyzed in a 2 (Task) · 2 (Relevant Information
416Strength) · 2 (Congruency) ANOVA with repeated mea-
417sures on the second and third factors. This analysis yielded
418a significant main effect of Relevant Information Strength,
419F(1, 22) = 117.98, p < .001, MStrong = 592 ms, MWeak =
420662 ms, and Congruency, F(1, 22) = 45.38, p < .001,
421MCongruent = 603 ms, MIncongruent = 651 ms. Task and
422Relevant Information Strength interacted significantly,
423F(1, 22) = 18.60, p < .001, as the effect of Relevant Infor-
424mation Strength was larger in the Stroop
425task, F(1, 11) = 99.23, p < .001, g2 = .900, than in the AP
426task, F(1, 11) = 21.83, p < .001, g2 = .665. In addition,
427the analysis revealed a significant Relevant Information
428Strength · Congruency interaction, F(1, 22) = 18.60,
429p < .001, indicating that the effect of Congruency was larger
430in the weak condition, F(1, 23) = 49.12, p < .001,
431g2 = .681, than in the strong condition, F(1, 23) = 20.86,
432p < .001, g2 = .476. This two-way interaction was not qual-
433ified by a significant three-way interaction between Task,
434Relevant Information Strength, and Congruency, F < 1.
435Indeed, the Relevant Information Strength · Congruency
436interaction was found in the AP task, F(1, 11) = 17.88,
437p < .005, in which the effect of Congruency was larger in
438the weak condition, F(1, 11) = 23.74, p < .001, g2 = .683,
439than in the strong condition, F(1, 11) = 8.80, p < .05,
440g2 = .445, and also in the Stroop task, F(1, 11) = 5.97,
441p < .05, in which the effect of Congruency was larger in
442the weak condition, F(1, 11) = 24.74, p < .001, g2 = .692,
443than in the strong condition, F(1, 11) = 12.67, p < .005,
444g2 = .535 (see Figure 3).

445Error Data

446The analysis of errors revealed almost the same pattern as
447that observed on RTs. There was a significant effect of
448Relevant Information Strength, F(1, 22) = 15.31,
449p < .001,MStrong = 95.83%,MWeak = 91.34%, and Congru-
450ency, F(1, 22) = 7.77, p < .05, MCongruent = 95.11%,
451MIncongruent = 92.07%. The analysis also yielded a signifi-
452cant Relevant Information Strength · Congruency interac-
453tion, F(1, 22) = 4.78, p < .05. The interaction between
454these two factors reached significance in a one-tailed F-test
455in the AP task, F(1, 11) = 3.21, p < .05, in which there was
456an effect of Congruency in the weak condition,
457F(1, 11) = 7.63, p < .05, but not in the strong condition,
458F < 1. The same pattern was apparent in the Stroop task
459in which Relevant Information Strength and Congruency
460interacted significantly (one-tailed), F(1, 11) = 3.29,
461p < .05, as there was an effect of Congruency in the weak
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462 condition, F(1, 11) = 6.82, p < .05, but not in the strong
463 condition, F < 1 (see Figure 3).5

464 The results of Experiment 2 are straightforward and rep-
465 licate those of Experiment 1. AP and Stroop effects were
466 modulated by the strength of the relevant information in
467 the direction predicted by the response interference model.
468 Both error and latency data indicate the crucial interaction
469 between Relevant Information Strength and Congruency.
470 Indeed, compatibility effects were significantly larger in
471 the weak condition (AP effect = 57 ms, Stroop
472 effect = 71 ms) than in the standard strong condition (AP
473 effect = 23 ms, Stroop effect = 39 ms).
474 To summarize, Experiments 1 and 2 showed that the pre-
475 diction of the response interferencemodel according to which
476 the magnitude of compatibility effects should increase as the
477 strength of the relevant information decreases was verified in
478 AP andStroop. This effect was found at SOA250 and SOA0.
479 Accordingly, these findings provided further evidence in

480favor of the idea that AP and Stroop effects are driven by
481response interference (Klauer & Musch, 2003).

482Experiment 3

483Experiments 1 and 2 are conclusive to the extent that
484they show that the reduction of the strength of the relevant
485information produces the same effect in AP and Stroop.
486As this variable was manipulated at the perceptual level in
487these two experiments, we basically tested the effect of tar-
488get degradation in AP and Stroop in these two experiments.
489We showed that as predicted by the response interference
490model, degraded targets produced stronger effects in both
491tasks. In order to test further the generality of our findings,
492we also tested whether the effect of relevant information was
493verified when its strength was reduced at the semantic level.
494For that purpose, we used non-perceptually degraded stimuli
495as targets which were either strongly or weakly associated
496with the corresponding relevant semantic category, at SOA
497250 (Experiment 3) and SOA 0 (Experiment 4).

498Method

499Participants

500A total of 34 undergraduate students (26 females and 8
501males; mean age 21.5 years) participated in this experiment
502(17 participants for each task). All participants were native
503speakers of French that reported normal or corrected-to-
504normal vision and none of them took part in the previous
505experiments.

506Affective Priming Task

507Materials and Procedure

508Stimuli used as primes were the two individual words POS-
509ITIF (positive) and NEGATIF (negative). Stimuli used as
510targets were 32 IAPS pictures (8 strong positive, 8 strong
511negative, 8 weak positive, 8 weak negative) (Lang, Bradley,
512& Cuthbert, 2005; see Appendix A). In this set of stimuli,
513the mean evaluation of strong positive stimuli (MStrong

514Positive = 7.68) differed significantly from the mean evalua-
515tion of weak positive stimuli (MWeak Positive = 5.60),
516t(14) = 11.25, p < .001, and the mean evaluation of strong
517negative stimuli (MStrong Negative = 2.23) differed signifi-
518cantly from the mean evaluation of weak negative stimuli
519(MWeak Negative = 4.33), t(14) = 11.35, p < .001. The prime
520words were 206 pixels (7.0 cm) · 80 pixels (2.7 cm) size
521and were presented in white uppercase letters. The target
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Figure 3. Mean congruency effect, RTs and accuracy in
Experiment 2 as a function of Task, Relevant Information
Strength, and Congruency. Error bars indicate standard errors.

5 Note that here a one-tailed test is justified as the Relevant Information Strength · Congruency interaction (a) has a clear direction (i.e., the
congruency effect was stronger for weak compared to strong targets), (b) this interaction was predicted. One should also remind that anF-value
with one degree of freedom in the numerator is equivalent to a t test (with t = square root of F, here, a t test for dependent samples using the
incongruent – congruence difference as dependent variable and Relevant Information Strength as predictor; see Maxwell & Delaney, 1990).
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522 pictures were 206 pixels (7.0 cm) · 155 pixels (5.3 cm)
523 size. The same timing as that in Experiment 1 was used
524 (i.e., SOA = 250, see Figure 1B). The participants re-
525 sponded to the target picture on each trial by pressing the key-
526 board keys ‘‘SHIFT – Left’’ (NEGATIVE) or ‘‘SHIFT –
527 Right’’ (POSITIVE). The experiment included 8 blocks of
528 32 trials. Each target appeared one time in each block and
529 the presentation order of the trials within each block was ran-
530 domized. In each block, primes were randomly assigned to
531 the targets, the only restriction on this assignment was that
532 there must be an equal number of trials per condition. This
533 semi-randomizationwas realized for each block and each par-
534 ticipant separately. Intertrials interval was 1,500 ms.
535 After having completed the AP task, participants per-
536 formed a valence rating task in which they rated the valence
537 of the 32 targets used in the AP task on a scale ranging from
538 1 (Strongly Negative) to 9 (Strongly Positive). Stimuli were
539 presented once in a random order.

540 Stroop Task

541 Materials and Procedure

542 Stimuli used as primes consisted of the individual words
543 ROUGE (red) and VERT (green). Stimuli used as targets
544 were 32 black-and-white pictures of objects/scenes which
545 were associated either to the red color or to the green color
546 (8 strong red, 8 strong green, 8 weak red, 8 weak green) (see
547 Appendix B). A group of 16 students was asked to classify
548 each of the 32 targets as red or green and to rate the extent to
549 which it was associated to the corresponding color by using
550 a scale ranging from 1 (Weakly associated to the corre-
551 sponding color) to 7 (Strongly associated to the correspond-
552 ing color). Ratings revealed that the mean evaluation of
553 strong red stimuli (MStrong Red = 6.44) differed significantly
554 from the mean evaluation of weak red stimuli
555 (MWeak Red = 4.67), t(14) = 3.62, p < .005, and the mean
556 evaluation of strong green stimuli (MStrong Green = 5.93) dif-
557 fered significantly from the mean evaluation of weak green
558 stimuli (MWeak Green = 4.60), t(14) = 5.51, p < .001. The
559 prime words were 206 pixels (7.0 cm) · 80 pixels
560 (2.7 cm) size and were presented in white uppercase letters.
561 The target pictures were 206 pixels (7.0 cm) · 155 pixels
562 (5.3 cm) size. The same timing as that in the AP task was
563 used (see Figure 1B). The participants were instructed to re-
564 spond to the color denoted by the black-and-white picture
565 on each trial by pressing the keyboard keys ‘‘SHIFT – Left’’
566 (GREEN) or ‘‘SHIFT – Right’’ (RED). The experiment in-
567 cluded eight blocks of 32 trials. In each block, primes were
568 randomly assigned to the targets, the only restriction on this
569 assignment was that there must be an equal number of trials
570 per condition. This semi-randomization was realized for
571 each block and each participant separately. Intertrials inter-
572 val was 1,500 ms.
573 Following the Stroop task, participants performed a color
574 rating task in which they rated the extent to which each of the
575 32 targets used in the previous task was associated to the cor-
576 responding color. Stimuli were presented once in a random
577 order.

578Results and Discussion

579Priming Tasks

580581Reaction Time Data. Data from trials on which an incorrect
582response was given on the target (6.04%) were excluded
583from the analysis, together with all response latencies shorter
584than 250 ms or longer than 1,500 ms (0.77%). Remaining
585data (93.19% of all observations) were analyzed in a 2
586(Task) · 2 (Relevant Information Strength) · 2 (Congru-
587ency) ANOVA with repeated measures on the last two fac-
588tors. This analysis yielded a significant main effect of
589Relevant Information Strength, F(1, 32) = 30.16,
590p < .001, MStrong = 618 ms, MWeak = 651 ms, and Congru-
591ency, F(1, 32) = 11.15, p < .005, MCongruent = 624 ms,
592MIncongruent = 645 ms. Furthermore, the analysis revealed a
593significant Relevant Information Strength · Congruency
594interaction, F(1, 32) = 12.10, p < .005, indicating that there
595was an overall effect of Congruency in the strong condition,
596F(1, 33) = 26.74, p < .001, but not in the weak condition,
597F < 1. This two-way interaction was not qualified by a sig-
598nificant three-way interaction between Task, Relevant Infor-
599mation Strength, and Congruency, F < 1. Indeed, Relevant
600Information Strength and Congruency interacted similarly
601in the AP task, F(1, 16) = 6.31, p < .05, and in the Stroop
602task, F(1, 16) = 6.72, p < .05. More precisely, in the AP
603task, there was a significant effect of Congruency in the
604strong condition, F(1, 16) = 7.42, p < .05, but not in the
605weak condition, F < 1. Similarly, there was an effect of
606Congruency in the strong condition of the Stroop task,
607F(1, 16) = 27.81, p < .001, but not in the weak condition,
608F(1, 16) = 1.81, NS (see Figure 4).

609610Error Data. The analysis of errors revealed only a signifi-
611cant main effect of Relevant Information Strength,
612F(1, 32) = 17.30, p < .001, MStrong = 96.29%, MWeak =
61392.21% (see Figure 4).

614Rating Tasks

615616Valence. Regarding positive targets, the mean evaluation of
617weakly valenced targets, MWeak Positive = 6.23, SD = 1.10,
618was lower than the mean evaluation of strongly valenced
619targets, MStrong Positive = 7.68, SD = 1.71, t(14) = 6.04,
620p < .001. Regarding negative targets, the mean evaluation
621of weakly valenced targets, MWeak Negative = 3.60,
622SD = 0.80, was higher than the mean evaluation of strongly
623valenced targets, MStrong Negative = 2.38, SD = 1.48,
624t(14) = 4.43, p < .001. These results confirmed the
625a priori distinction between strongly and weakly valenced
626targets.

627628Color. Within the set of red targets, weak targets, MWeak

629Red = 5.01, SD = 0.91, were significantly less associated
630to the red color than strong targets, MStrong Red = 6.63,
631SD = 0.21, t(14) = 4.89, p < .001. The same pattern was
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632 observed in the set of green targets in which weak targets,
633 MWeak Green = 4.71, SD = 0.57, were less associated to the
634 green color than strong targets, MStrong Green = 5.88,
635 SD = 0.31, t(14) = 5.09, p < .001. Again, these ratings con-
636 firmed the distinction between strong and weak targets.
637 Experiment 3 produced an unexpected pattern of results.
638 AP and Stroop effects were actually modulated by the
639 strength of the relevant information but in the opposite
640 direction to that predicted by the response interference
641 model. While a typical 36 ms AP effect was found in the
642 strong condition, no AP effect was apparent in the weak
643 condition. The same was true in the Stroop task in which
644 the effect of Congruency reached significance only in the
645 strong condition (43 ms). Noteworthy, the rating data
646 showed that strong and weak targets were truly perceived
647 differently regarding the strength of their association with
648 the corresponding semantic category. Moreover, the low
649 overall rate of errors in each task indicated that targets were
650 reliably classified (6.8% in the AP task, 4.7% in the Stroop
651 task). Therefore, Experiment 3 suggested that when testing
652 the general predictions of the response interference model

653regarding information strength, it could be that the level at
654which this variable is manipulated matters. Indeed, the main
655difference between the two previous experiments and Exper-
656iment 3 was that the strength of the relevant information was
657reduced at the perceptual level in the former whereas it was
658reduced at the semantic level in the latter. Actually, this
659procedural difference might lead to major processual
660differences (see General Discussion).

661Experiment 4

662The present experiment was aimed at testing the robustness
663of the results of Experiment 3, with SOA 0. The parameters
664regarding the presentation of the stimuli were the same as
665those used in Experiment 2 (i.e., SOA = 0). The stimulus
666materials and the other parameters of the procedure were
667the same as those used in Experiment 3 with the only excep-
668tion that participants did not perform the rating task after the
669priming task.

670Method

671Participants

672A total of 40 undergraduate students (29 females and 11
673males; mean age 21 years) participated in this experiment
674(20 participants for each task). All participants reported nor-
675mal or corrected-to-normal vision and none of them took
676part in the previous experiments.

677Materials and Procedure

678The timing and the presentation of the stimuli in each task
679were the same as those used in Experiment 2 (see Figure
6801B). The stimulus materials and the other parameters of
681the procedure were the same as those used in Experiment 3.

682Results and Discussion

683Reaction Time Data

684Data from trials on which an incorrect response was given
685on the target (8.50%) were excluded from the analysis,
686together with all response latencies shorter than 250 ms or
687longer than 1,500 ms (1.37%). Remaining data (90.14%
688of all observations) were analyzed in a 2 (Task) · 2 (Rele-
689vant Information Strength) · 2 (Congruency) ANOVAwith
690repeated measures on the second and third factors. This
691analysis yielded a significant main effect of Relevant
692Information Strength, F(1, 38) = 54.50, p < .001, MStrong =
693646 ms, MWeak = 681 ms, and Congruency, F(1, 38) =
69419.18, p < .001, MCongruent = 652 ms, MIncongruent = 675 ms.
695The effect of Task was marginal, F(1, 38) = 2.91, p = .09,
696MAffective Priming = 680 ms, MStroop = 647 ms. Task and
697Congruency interacted significantly, F(1, 38) = 4.98,
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Figure 4. Mean congruency effect, RTs and accuracy in
Experiment 3 as a function of Task, Relevant Information
Strength, and Congruency. Error bars indicate standard
errors.
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698 p < .05, as there was an overall effect of Congruency in the
699 Stroop task, F(1, 19) = 17.40, p < .001, while this effect
700 was only marginal in the AP task, F(1, 19) = 3.10,
701 p = .09. In addition, the analysis revealed that the Relevant
702 Information Strength · Congruency interaction reached sig-
703 nificance in a one-tailed F-test, F(1, 38) = 3.79, p < .05.
704 This interaction reflects the fact that the effect of Con-
705 gruency was larger in the strong condition,
706 F(1, 39) = 22.16, p < .001, g2 = .362, than in the weak
707 condition, F(1, 39) = 4.86, p < .05, g2 = .111. More pre-
708 cisely, Relevant Information Strength and Congruency inter-
709 acted in the AP task, F(1, 19) = 5.26, p < .05, so that there
710 was an effect of Congruency in the strong condition,
711 F(1, 19) = 8.58, p < .005, but not in the weak condition,
712 F < 1. The interaction between these two factors did not
713 reach significance in the Stroop task (F < 1) as the effect
714 of Congruency did not differ between the strong condition,
715 F(1, 19) = 14.39, p < .005, g2 = .431, and the weak condi-
716 tion, F(1, 19) = 7.53, p < .05, g2 = .284. The interaction
717 between the three factors did not reach significance, F < 1
718 (see Figure 5).

719 Error Data

720 The analysis of errors revealed a significant effect of Rele-
721 vant Information Strength, F(1, 38) = 27.63, p < .001,
722 MStrong = 93.72%, MWeak = 89.65%, and Congruency,
723 F(1, 38) = 13.55, p < .001, MCongruent = 93.30%,
724 MIncongruent = 90.07%. There was also a significant Task ·
725 Relevant Information Strength interaction, F(1, 38) = 6.17,
726 p < .05, indicating that the effect of Relevant Information
727 Strength was larger in the AP task, F(1, 19) = 26.62,
728 p < .001, g2 = .584, than in the Stroop task,
729 F(1, 19) = 4.39, p < .05, g2 = .188. The Relevant Informa-
730 tion Strength · Congruency interaction did not reach signif-
731 icance, F(1, 38) = 1.75, p = .19. Indeed, the effect of
732 CongruencyQ6 did not reach significance neither for weak tar-
733 gets, F(1, 39) = 2.83, p = .10, nor for strong targets,
734 F(1, 39) = 1.17, p = .28. More precisely, the congruency
735 effect in the AP task was not significant in both the weak
736 targets condition, F(1, 19) = 1.96, p = .18, and the strong
737 targets condition, F(1, 19) = 1.22, p = .28. The same pat-
738 tern was observed in the Stroop task in which the effect
739 of Congruency did not reach significance neither for weak
740 targets, F(1, 19) = 2.65, p = .12, nor for strong targets,
741 F(1, 19) = 2.01, p = .16. Finally, the main effect of Task
742 was not significant, F(1, 38) = 1.89, p = .18 (see Figure 5).
743 Experiment 4 was aimed at replicating the findings of
744 Experiment 3 with SOA 0. As in the latter experiment, an
745 AP effect was obtained in the strong condition (21 ms)
746 but not in the weak condition. On the other hand, the Stroop
747 effect was not modulated by the strength of the relevant
748 information since its magnitude did not significantly differ
749 between the strong condition (40 ms) and the weak condi-
750 tion (29 ms). Noteworthy, the absence of AP effect in the
751 weak condition could not be due to the fact that weak targets
752 were unreliably categorized in the AP task while they were
753 reliably categorized in the Stroop task as there was no main
754 effect of Task on errors.

755One should note that contrary to what was observed in
756Experiment 3, the Stroop effect was not modulated by the
757strength of the relevant information in Experiment 4. The
758only difference between these two experiments was that
759a SOA 0 was used in Experiment 4. Actually, one could
760assume that when a color word (i.e., prime) is presented
761simultaneously with a picture (i.e., target) which color
762has to be identified, the strength of weak intrinsic targets
763tends to increase either by assimilation effect in congruent
764trials or by contrast effect in incongruent trials. Therefore,
765the discrepancy regarding the Stroop effect between Exper-
766iments 3 and 4 could be related to the fact that weak tar-
767gets in the Stroop task in Experiment 4 were actually
768perceived as strong targets, so that the Stroop effect was
769not modulated by the strength of the relevant information.
770This hypothesis is supported by the fact that Task and Rel-
771evant Information Strength interacted significantly on
772errors in Experiment 4, indicating that the effect of Rele-
773vant Information Strength was larger in the AP task than
774in the Stroop task, while this interaction was not apparent
775in Experiment 3.
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Figure 5. Mean congruency effect, RTs and accuracy in
Experiment 4 as a function of Task, Relevant Information
Strength, and Congruency. Error bars indicate standard
errors.
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776 Q7 To summarize, Experiments 3 and 4 showed that the
777 magnitude of compatibility effects was modulated by the
778 strength of the relevant information in the opposite direction
779 to that predicted by the response interference model. In fact,
780 AP and Stroop effects were eliminated when targets were
781 weakly associated to the corresponding semantic feature
782 (with the exception of the Stroop effect for SOA 0).

783 General Discussion

784 Over the last few decades, the study of the underlying mech-
785 anisms of AP has led to a binary theoretical view (Fazio,
786 2001). Given its procedural similarity with semantic prim-
787 ing, AP was initially thought to be governed by spreading
788 activation, suggesting that AP effects originated at the level
789 of encoding (Fazio et al., 1986; Hermans, De Houwer, &
790 Eelen, 1994). However, recent evidence has supported a
791 response interference account of AP (e.g., De Houwer,
792 Hermans, Rothermund, & Wentura, 2002; Klauer &
793 Teige-Mocigemba, 2007; Klauer et al., 1997). This alterna-
794 tive account is conceptually based on the structural similar-
795 ity between the AP task and the Stroop task (De Houwer,
796 2003) and it is mainly supported by studies which reported
797 that effects typically found in the Stroop task were also
798 found in the AP task (consistency proportion effect, Klauer
799 et al., 1997; negative priming effect, Wentura, 1999).
800 Actually, it is thought that AP effects are better understood
801 as being driven by so-called ‘‘Stroop-like’’ processes of
802 response interference (Gawronski, Cunningham, LeBel, &
803 Deutsch, in press; Klauer & Musch, 2003).6 Indeed, the
804 Stroop task is the prototypical compatibility task that is
805 thought be governed by response interference (e.g., De
806 Houwer, 2003;Q8 Duncan-Johnson & Koppel, 1981; Scheibe,
807 Shaver, & Carrier, 1967).
808 The aim of the present study was to test further the
809 hypothesis according to which response interference is
810 the underlying mechanism of both AP and Stroop. For
811 that purpose, we tested whether a general prediction of
812 the response interference model was verified in these
813 two tasks. This prediction states that the magnitude of
814 compatibility effects should increase as the strength of
815 the relevant information decreases. Noteworthy, this vari-
816 able can be manipulated in two different ways. In fact,
817 the strength of the relevant information can be first
818 reduced by decreasing the perceptual strength of the phys-
819 ical stimulus. Experiments 1 and 2 confirmed that target
820 degradation actually modulated the magnitude of AP
821 and Stroop effects in the direction predicted by the
822 response interference model. Indeed, the size of the two
823 effects was larger when targets were perceptually

824degraded (i.e., weak relevant information) than when tar-
825gets were normally displayed (i.e., strong relevant infor-
826mation). One should note that De Houwer et al. (2001)
827already reported similar effects of target degradation in AP
828with the use of the pronunciation task. Given that AP effects
829obtained with this task are known to be unreliable (e.g.,
830Klauer & Musch, 2001; Spruyt et al., 2004), De Houwer
831et al. (2001) found AP effects only when target stimuli were
832degraded. On the other hand, the findings of Experiments 1
833and 2 also revealed that the effects of target degradation in
834the Stroop task were identical to those observed in the AP
835task. Noteworthy, the similar effects of target degradation
836in AP and Stroop were found at SOA 250 and SOA 0 there-
837by strengthening their robustness. The response interference
838model accounts for these findings as follows. Basically, this
839model assumes that compatibility effects come from incon-
840gruent trials in which interference occurs between relevant
841and irrelevant information. In standard incongruent trials
842in which the relevant and the irrelevant information are
843strong (i.e., extreme stimuli are typically used as primes
844and targets), it takes a certain amount of time for the exec-
845utive system to select the relevant response to the detriment
846of the irrelevant response. On the basis of this competition
847process, it is clear that the duration of the interference de-
848pends on the strength of the relevant information and that
849of the irrelevant information. In particular, the weaker is
850the strength of the relevant information, the longer is the
851interference.
852The strength of the relevant information can be also
853manipulated through the strength of association between
854the stimulus and the corresponding relevant semantic cate-
855gory. Experiments 3 and 4 were aimed at testing the predic-
856tion of the response interference model regarding the
857strength of relevant information when it was manipulated
858at the semantic level. Unexpectedly, these experiments
859revealed globally the opposite pattern to that predicted.
860Actually, an AP effect was obtained in the strong condition
861but no effect was found in the weak condition regardless of
862SOA. On the other side, at SOA 250, a Stroop effect was
863found in the strong condition but not in the weak condition.
864At SOA 0, the size of the Stroop effect did not differ
865between the weak and the strong condition. As mentioned
866above, the fact that the Stroop effect was not modulated
867by the strength of relevant information in Experiment 4
868may be related to the fact that weak targets in this experi-
869ment were actually perceived as strong targets. These results
870call for several remarks.
871First, while the findings of Experiments 1 and 2 are
872straightforwardly explained by the response interference
873model, those of Experiments 3 and 4 are not. Seen from
874another angle, the present experiments revealed differential
875effects of perceptual manipulation of the strength of the
876relevant information and semantic manipulation. Although

6 It should be noted that Klauer’s theoretical position on AP does not rely on response interference exclusively. In fact, while Klauer assumes
that AP effects are primarily due to response interference, he acknowledges that additional mechanisms also contribute to the AP effect
such as what he called affective-matching (Klauer & Musch, 2002; 2003) as well as a component operating at a more central stage of
categorizing stimuli that is removed from peripheral response interference (e.g., Klauer, Musch, & Eder, 2005; Klauer, Teige-Mocigemba,
& Spruyt, 2009).
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877 the discrepancy between these two effects seems to be
878 incompatible with the response interference model at first
879 glance, one could actually explain these results on the basis
880 of this model using one main assumption. This hypothesis
881 refers to the difference between the processing of weak
882 perceptual targets and processing of weak semantic targets.
883 One could assume that while the processing of a weak
884 perceptual target gives rise to an early categorization
885 (which is updated over time), the processing of a weak
886 semantic target gives rise only to a late categorization.
887 Indeed, many studies have shown that weak visual signals
888 (e.g., subliminal stimuli) are likely to produce early activa-
889 tions in the visual cortex and that early categorizations can
890 be made on the basis of weak perceptual evidence, thereby
891 suggesting the efficiency of perceptual processes (Kouider
892 & Dehaene, 2007). On the other hand, processing of a weak
893 semantic target requires a certain amount of time to recover
894 the relevant semantic information so that the stimulus is
895 categorized lately. From there, one could reconstruct the sce-
896 nario that happened in the incongruent trials of the weak
897 perceptual condition and the one that happened in the incon-
898 gruent trials of the weak semantic condition. In the former
899 case, from the moment that an irrelevant response and an
900 early relevant response are produced, the two responses
901 enter an interference process. Since this early response is
902 much weaker than the irrelevant response, the duration of
903 the interference is consequent. In the latter case, the irrele-
904 vant response is produced before the – late – relevant
905 response. While the relevant response is produced, the irrel-
906 evant response remains inactive and its strength decreases.
907 By the time the relevant response is produced, the irrelevant
908 response is no more active. This scenario could explain why
909 compatibility effects were attenuated in the weak semantic
910 condition.
911 With less speculation, it could be merely argued that, if
912 not explained by response interference, the reduction of the
913 magnitude of compatibility effects observed in Experiments
914 3 and 4 could be explained by the spreading activation
915 model (Neely, 1976, 1977). One could actually assume that
916 in the semantic network, nodes representing exemplars that
917 are weakly associated (e.g., LOBSTER) with a node repre-
918 senting a semantic feature (e.g., red color) receive less acti-
919 vation from this node when it is activated than nodes
920 representing exemplars that are strongly (e.g., STRAW-
921 BERRY) associated with it. Therefore, the reduced compat-
922 ibility effects that were found in the weak semantic
923 condition could have been due to the fact that targets were
924 less pre-activated in congruent trials. However, several stud-
925 ies revealed the limits of the spreading activation account of
926 AP (e.g., Klauer & Musch, 2001). In particular, it has been
927 shown that the AP effect is primarily due to mechanisms
928 that occur at the response selection level rather than to pro-
929 cesses occurring at the level of encoding (Klauer, Musch, &
930 Eder, 2005).
931 Second, as mentioned above, the response interference
932 model makes two general predictions regarding information

933strength, one about the irrelevant information, the other
934about the relevant information. While the present research
935was focused on the effects of the relevant information
936strength, Simmons and Prentice (2006) investigated those
937of the irrelevant information strength. In this regard, one
938should note that when the strength of the information is
939manipulated at the semantic level, the findings of Experi-
940ments 3 and 4 suggested that the prediction of the response
941interference model regarding the strength of the relevant
942information was not verified in the Stroop task while Sim-
943mons and Prentice (2006) reported that the prediction of this
944model regarding the strength of the irrelevant information
945was verified. Indeed, the response interference model pre-
946dicts that compatibility effects should decrease as the
947strength of the irrelevant information decreases. Simmons
948and Prentice (2006) showed that Stroop effects were actually
949weaker when the irrelevant information was weak (e.g.,
950GRASS) than when it was stronger (e.g., GREEN). On
951the other hand, this modulation was not verified in the AP
952task as these researchers reported AP effects of comparable
953sizes for moderate and extreme valenced primes (see also
954Klauer et al., 2009). Noteworthy, remembering that Fazio
955and colleagues (Fazio et al., 1982, 1983) argued in their
956early studies that AP was sensitive to attitude accessibility
957rather than valence extremity, the dissociation between AP
958and Stroop reported by Simmons and Prentice (2006) may
959be only apparent.7 Anyway, understanding why the predic-
960tions of the response interference model tend not to be ver-
961ified in the AP task when information strength (both relevant
962and irrelevant) is manipulated at the semantic level remains
963an open issue.
964In sum, the present experiments showed two important
965findings. First, the manipulation of target strength produced
966the same effects in the AP and the Stroop tasks through four
967experiments (with the exception of Experiment 4 in which
968the Stroop effect was not modulated by target strength). This
969result is in line with previous studies that showed that sim-
970ilar experimental manipulations produced similar effects in
971AP and Stroop (Klauer et al., 1997; Wentura, 1999). It also
972reinforces the idea that the similarity between the two tasks
973goes beyond the structural level to reach the processual level
974(De Houwer, 2003). Indeed, the modulation of AP and
975Stroop effects reported in Experiments 1 and 2 is perfectly
976explained on the basis of the response interference model.
977Second, while the response interference model predicts that
978the size of compatibility effects should increase as the
979strength of the relevant information decreases regardless of
980how it is manipulated, our findings revealed differential ef-
981fects of perceptual and semantic manipulation of this vari-
982able. While the perceptual manipulation gave rise to the
983predicted pattern, the semantic manipulation led to the oppo-
984site pattern. Actually, such discrepancy between observa-
985tions and predictions might not be surprising since
986although effective, the response interference model is a
987qualitative model that is not sufficiently specified in
988order to make accurate predictions regarding fine-grained

7 We thank one of the reviewers for this comment.
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989 experimental manipulations. Further theoretical research is
990 needed in order to refine this model and to test its ability
991 to account for the behavior of compatibility effects.
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11251126 Appendix

1127
1128
1129

1130 A. International Affective Picture System
1131 Number of the Pictures Used as Targets
1132 in the Affective Priming Task (Experiments
1133 3 and 4)

1134 Weak Positive: 2025, 2214, 2506, 5731, 7057, 8211, 8311,
1135 8465
1136 Strong Positive: 1463, 1750, 2165, 2260, 2311, 2341, 5760,
1137 7325
1138 Weak Negative: 1302, 2752, 2780, 2810, 5940, 5970, 9210,
1139 9635.2
1140 Strong Negative: 1525, 2800, 3068, 3181, 3350, 6313,
1141 6821, 9561

1142B. Pictures Used as Targets in the Stroop
1143Task (Experiments 3 and 4)

1144Strong Red: Red phone cabine, Firetruck, Coca cola bottle,
1145Strawberries, Lips, No entry sign, Stop sign, Tomato
1146Weak Red: Candle, Swiss knife, Ferrari car, Flames, Lobster,
1147Red Fish, Red rose, Lipstick
1148Strong Green: Tree, Grasshopper, Leaf, Golf course, Hulk,
1149Green bean, Clover, Lettuce
1150Weak Green: Martian, Cards playmates, Watering, Lizard,
1151Blackjack playmates, Shrek, Stadium, Football field
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