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3. Experiment One 

Experiment 1 is aimed to investigate the interaction of cognition and emotion on 

decision making process. In order to investigate if the emotion effect will be mediated 

by the different level of motivation, the decision importance was manipulated. To 

understand what kind of process was taken under different situations in detail, the eye 

movement measurement was used. To detect the early process, the first duration and 

gaze duration were measured and Russo’s stage analysis was taken. Moreover,  by 

using the indicators such as number of dimension fixated, single elimination, 

acquisition and the total time spend on the final choice can help the researcher to get 

more detail about how the information is processed. 

In experiment 1, emotion was manipulated by listening to different music and 

decision importance was manipulated by instruction. The eye movement and 

psychophysiological measurements were used.  

 

3.1 Method 

3.1.1 Participants 

The participants were eighty native Chinese speakers from National Chengchi 

University, Taipei with normal or corrected vision. There were 41 females and 39 

males with ages ranging from 19 to 24. Each participant received either course credit 

or money (NT $100) for his or her participation.  

 

3.1.2 Experimental Design 

The goal of this study was to investigate how emotions influence the decision 

process when the participants face decisions with different importance. The 

experimental design was between-subject design. The decisions with different 
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importance (high/ low importance) in different emotion states (happy/sad) were 

manipulated. The eye movement patterns and the psychophysiological effects were 

observed in four different conditions (high importance/positive; high 

importance/negative; low importance/positive; low importance/negative). The 

dependent variables of eye movement indicators (overall and stages) were: (1) total 

viewing time, (2) fixation number, (3) gaze duration, (4) first fixation duration, (5) 

number of different dimension fixated, (6) information searching strategy 

(inter-dimension, intra-dimension), (7)single elimination, (8) the proportion of 

acquisitions and (9) the total time spend on the final choice. Moreover, the dependent 

variables of psychophysiological indicators are (1) anticipatory SCR, ECG (4 sec 

before making a choice); (2) outcome SCR, ECG (4 sec after making a choice). 

 

3.1.3 Material  

Twenty – four notebooks information 

were used. On each trial, four of the twenty 

four notebooks were randomly chosen. The 

detailed information was shown on the 

computer screen at one time. The positions 

were presented in random order too (see 

Figure 2). The twenty-four notebooks’ 

information were selected in the notebook store online, which were all in the same 

price. The total quality of the chosen notebooks were not different. 

27 

During the experiment, the participants listened to different kind of musical 

excerpts in order to evoke different emotions (happy vs. sad). The musical excerpts to 

induce happy emotion were: (1) Beethoven: Piano Concerto No.5 in E flat Major 

Op.73, 'Emperor' : III Rondo – Allegro, (2) Beethoven : Symphony No.7 in A Major, 
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Op.92 : III. Presto. The musical excerpts to induce sad emotion were: (1) Adagio In G 

Minor, (2) Pathetique (6. Symphonie h-Moll op. 74) Finale: Adagio Lamentoso 

(Capurso, 1952; Cunningham & Sterling, 1988; Eich, Ng, Macaulay, Percy, & 

Crebneva, 2007). 

The effectiveness of emotion manipulation was checked by using an emotion 

assessment questionnaire. The emotion assessment questionnaire is a 9-points scale 

questionnaire (1: the subject feels that the emotion is very weak; 9: the subject feels 

that the emotion is very strong). It included thirty emotion terms and these terms were 

developed by referring to the literature (Goldberg, Lerner, & Tetlock, 1999; Gross & 

Levenson, 1995; Lerner & Keltner, 2001; Philippot, 1993). Moreover, the rating to 

which dimension is important was checked by using an important rating questionnaire. 

The important rating questionnaire is a rating order questionnaire (1: the most 

important dimension, 10: the most unimportant dimension). It included ten dimensions 

(ex. size, color, ram etc.) which are always concerned in buying a notebook.  

 

3.1.4 Apparatus and psychophysiological recording 

Information was presented on a 19-in.(48.26-cm) view sonic CRT monitor 

(1280x1024) monitor controlled by a Intel Core 2 Duo computer. Participants sat 76cm 

from the screen. Head movements were minimized by using of a chin rest. The eye 

movements were recorded with an iView X Hi-Speed System manufactured by 

Senso-Motoric Instruments (SMI). The eye tracker sampled at a rate of 500 Hz (One 

sample every 2 msec) and tracked both the pupil and corneal reflection. Eye 

movements were recorded from the dominant eye of the subject, either right eye or left 

eye only, although viewing was binocular. 

28 

Electrocardiogram (ECG) was acquired by the ECG100C, BIOPAC MP150 system 

modules. Three Ag/AgCl electrodes (EL501 with Signa creme) were attached for the 
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measurement of Lead I ECG.  

SCRs were recorded with two Ag/AgCl electrodes filled with isotonic electrolyte 

gel. The electrodes were attached to the thenar and hypothenar eminences of the 

participant’s left hand. Throughout the entire experiment a constant voltage of 0.5 V 

was applied across the electrodes that were connected to a BIOPAC GSR 100 C 

amplifier with a gain of 2 mS/V. Both ECG and SCRs were recorded on 

AcqKnowledge3.9.1 at a sampling rate of 1000 Hz during acquisition and extinction 

phases.    

 

3.1.5 Procedure 

After subjects signed the consent of the experiment and checked the emotion state 

by filling out the emotion assessment questionnaire and importance rating 

questionnaire, participants were attached with electrodes. Then participants in different 

importance conditions were instructed differently. In high importance condition, they 

were instructed that the experiment was commended by a notebook company, their 

choice and the way to consider the notebook information would be very important for 

the notebook company. On the other hand, in the low importance condition, the 

participants were instructed that it is a common psychological experiment. After the 

instruction, four notebooks would be shown on the computer screen at one time, and 

participants had to choose one among the four notebooks. During the experiment, the 

participants listened to different kinds of musical excerpts in order to evoke different 

emotions (happy vs. sad). After the experiment, the participants filled out the emotion 

assessment questionnaire again.  
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3.2 Results 

ANOVA analyses with repeated measurements, 6x2x2 for trial sequence, emotion 

state, and decision importance, were carried out on (1) total viewing time, (2) fixation 

number, (3) gaze duration, (4) first fixation duration, (5) number of different dimension 

fixated and (6) information searching strategy (inter-dimension, intra-dimension), (7) 

single elimination, (8) acquisition, (9) total time spend on the final choice, 

(10)anticipatory SCR, ECG (4 sec before make a choice) and (11) outcome SCR, ECG 

(4 sec after make a choice). The manipulation checks were analyzed with repeated 

measurements, 2x2x2 for pre/after test, emotion state, and decision importance. Due to 

the data loss, in subjective emotion assessment, two participants were excluded. Due to 

the data recording error, one trial of a participant lost in overall eye movement analysis, 

two trials of two participants lost in stages eye movement analysis. 

   

3.2.1 Subjective emotion assessment  

Six terms were selected from the questionnaire to indicate happy and sad emotion. 

The score of happiness were averaged from elated(得意的), gleeful (歡欣的), and 

happy (快樂的). The score of sadness were averaged from blue (憂鬱的), sad (難過

的), and downhearted (消沉的). A significant interaction effect was found in pre/post 

test and emotion group [F(1,74) = 9.351, p < .05] which indicated the emotion 

manipulation was achieved. Under the sad condition, subjects were sadder in the 

post-test (MAFT = 1.713) than pre-test (MPRE= 1.634), and the effect was reversed under 

the happy condition (MPRE = 1.584; MAFT = 1.352). Although the interaction did not 

reach significance for the score of happiness, the overall happiness score of the 

subjects under happy condition were higher (MAFT = 2.605) than the subjects under sad 

condition (MAFT = 2.413) in the post-test. 
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3.2.2 Eye Movement Measurement 

The overall mean and SE of eye movement measures in each condition of overall 

analysis and stage analysis was showed in Table 2 as following. 
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iewing Time

mension(ms)

Gaze Duration /

per dimension(ms) Duration / per

dimension(ms)

Spend on the Final

Choice(ms)

Number/ per

dimention

Dimension

Fixated

Dimension

Searching (%)

Dimension

Searching (%)

Single

Elimination
Acquisition

Fixation

054 (74.288 )
390.702 (9.871 )

286.169 (6.011 )
1193.283 (79.502 )

3.956 (0.249 )
31.325 (1.170 )

0.496 (0.020 )
0.129 (0.013 )

167 (74.288 )
335.514 (9.871 )

261.980 (6.011 )
909.058 (79.502 )

3.299 (0.249 )
27.383 (1.170 )

0.415 (0.020 )
0.181 (0.013 )

576 (74.288 )
352.923 (9.871 )

266.879 (6.011 )
1189.714 (79.502 )

4.174 (0.249 )
29.808 (1.170 )

0.460 (0.020 )
0.166 (0.013 )

283 (76.218 )
357.011 (10.128 )

267.305 (6.167 )
1026.126 (81.568 )

3.740 (0.256 )
28.517 (1.170 )

0.440 (0.021 )
0.162 (0.013 )

300 (34.341 )
384.352 (11.722 )

278.482 (6.457 )
602.982 (33.451 )

2.320 (0.106 )
17.692 (1.055 )

0.301 (0.020 )
0.089 (0.013 )

2.517 (0.214 )
15.167 (1.086 )

178 (34.341 )
322.417 (11.722 )

254.586 (6.457 )
480.547 (33.451 )

2.011 (0.106 )
15.367 (1.055 )

0.228 (0.020 )
0.124 (0.013 )

3.058 (0.214 )
12.308 (1.086 )

185 (34.341 )
348.982 (11.722 )

266.919 (6.457 )
596.118 (33.451 )

2.359 (0.106 )
17.792 (1.055 )

0.271 (0.020 )
0.129 (0.013 )

2.233 (0.214 )
15.558 (1.086 )

278 (35.233 )
343.084 (12.026 )

261.635 (6.624 )
554.443 (33.451 )

2.235 (0.109 )
16.142 (1.055 )

0.260 (0.021 )
0.113 (0.014 )

2.333 (0.214 )
13.808 (1.086 )

151 (31.762 )
406.220 (11.628 )

293.048 (7.043 )
644.512 (34.414 )

2.344 (0.099 )
17.792 (1.033 )

0.337 (0.020 )
0.085 (0.011 )

2.308 (0.173 )
7.067 (0.374 )

230 (31.762 )
353.069 (11.628 )

265.542 (7.043 )
518.825 (34.414 )

2.087 (0.099 )
14.683 (1.033 )

0.242 (0.020 )
0.103 (0.011 )

2.350 (0.173 )
5.417 (0.374 )

212 (31.762 )
369.896 (11.628 )

275.609 (7.043 )
621.932 (34.414 )

2.365 (0.099 )
17.783 (1.033 )

0.294 (0.020 )
0.094 (0.011 )

2.067 (0.173 )
6.283 (0.374 )

516 (32.587 )
384.604 (11.930 )

277.772 (7.226 )
592.315 (34.414 )

2.356 (0.101 )
15.683 (1.033 )

0.282 (0.021 )
0.119 (0.011 )

2.167 (0.173 )
5.642 (0.374 )

591 (32.553 )
383.715 (10.214 )

292.865 (7.248 )
634.709 (34.534 )

2.338 (0.105 )
18.050 (0.953 )

0.333 (0.019 )
0.072 (0.007 )

2.250 (0.248 )
2.000 (0.170 )

891 (32.553 )
357.932 (10.214 )

282.623 (7.248 )
506.204 (34.534 )

2.052 (0.105 )
14.967 (0.953 )

0.261 (0.019 )
0.086 (0.007 )

2.383 (0.248 )
1.867 (0.170 )

530 (32.553 )
363.193 (10.214 )

273.370 (7.248 )
596.618 (34.534 )

2.423 (0.105 )
17.483 (0.953 )

0.325 (0.019 )
0.082 (0.007 )

2.042 (0.248 )
1.625 (0.170 )

487 (33.399 )
358.593 (10.479 )

275.010 (7.436 )
547.083 (34.534 )

2.194 (0.108 )
16.367 (0.953 )

0.306 (0.020 )
0.089 (0.008 )

2.367 (0.248 )
2.200 (0.170 )

 

Stage
Emotion

Decision

Importance Total V

/per di

First Fixation
The Total Time

Fixation
Number of

Inter-
Intra-

The Amount of

Happy
High

1149.

Happy
Low

880.

Sad
High

1124.

Sad
Low

1012.

Happy
High

659.

Happy
Low

516.

Sad
High

631.

Sad
Low

593.

Happy
High

683.

Happy
Low

555.

Sad
High

640.

Sad
Low

643.

Happy
High

679.

Happy
Low

570.

Sad
High

654.

Sad
Low

602.

Table 2. The mean and SE of eye movement variables in different conditions in Experiment 1

Overall

First Stage

Second Stage

Third Stage
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3.2.3 Eye Movement Measurement - overall 

Significant main effects on importance were found in total viewing time, gaze 

duration, fixation number, number of dimension fixated, searching strategy 

(inter-dimensional searching/ intra-dimensional searching) and total time on final 

choice, and a marginal significant effect was found in first fixation duration. The mean 

and F value of all eye movement indicators in different importance conditions were 

shown in Table 3.  

Mean (SE) F(1,75) p

High 1136.815(52.529)

Low 946.225(53.216)

High 371.812(6.980)

Low 346.260(7.071)

High 276.524(4.250)

Low 264.642(4.305)

High 1191.499(56.417)

Low 967.592(56.952)

High 4.065(0.180)

Low 3.519(0.178)

High 30.566(0.830)

Low 27.950(0.827)

High 0.148(0.009)

Low 0.171(0.009)

High 0.478(0.140)

Low 0.428(0.140)

Searching Strategy

(intra-dimensional searching)(%)

6.206 0.015

Table 3. The mean and F value of eye movement variables for overall analysis in different importance conditio ns

0.012

0.013

4.998

0.028

4.869 0.030

Total Viewing Time /per dimension(ms)

Fixation Number/ per dimention

Number of Dimension Fixated

Searching Strategy

(inter-dimensional searching)(%)

6.497

6.612

The Total Time Spend on the Final

Choice(ms)
7.829

0.007

First Fixation Duration / per dimension(ms)

Gaze Duration / per dimension(ms)

3.856 0.053

4.728

0.033

 

Moreover, we found two significant interactions of emotion and decision 

importance in gaze duration [F(1,75) = 8.897, p < .005] (Fig. 3) and first fixation 

duration [F(1,75) = 4.138, p < .05] (Fig.4). In gaze duration, under happy emotion, the 

participants’ gaze duration was longer in high importance condition than low 

importance condition. However, there was no difference under sad emotion. In addition, 

the pattern in the first fixation duration was similar to the gaze duration. 
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The most interesting finding was occurred in searching strategy. It was found that 

participants used more inter-dimensional searching but used less intra-dimensional 

searching in high importance condition than in low importance conditions. Besides, a 

significant two way interaction was found on emotion state and decision importance in 

intra-dimension searching strategy [F(1,75) = 4.869, p < .05], which indicated that the 

emotion influenced the searching strategy differently under different importance 

conditions (Fig. 5). It showed under happy emotion, participants in high importance 

condition used less intra-dimension searching than low importance. However, no 

interaction was found in inter-dimension searching strategy. 

The most interesting finding was occurred in searching strategy. It was found that 

participants used more inter-dimensional searching but used less intra-dimensional 

searching in high importance condition than in low importance conditions. Besides, a 

significant two way interaction was found on emotion state and decision importance in 

intra-dimension searching strategy [F(1,75) = 4.869, p < .05], which indicated that the 

emotion influenced the searching strategy differently under different importance 

conditions (Fig. 5). It showed under happy emotion, participants in high importance 

condition used less intra-dimension searching than low importance. However, no 

interaction was found in inter-dimension searching strategy. 

  

  

  

  

  

  

  ~ ~ 
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3.2.4 Eye Movement Measurement - stages 

In order to find out when the interaction of emotion and cognition happened, the 

eye movement data were divided into three stages. According to Russo and Leclerc ‘s 

(1994) definition, the first stage is ended when the first refixation occurred.  The third 

stage is defined by the first refixation criteria again but this time is working backward 

from the decision announcement. The stage between the first and the third stage is the 

second stage. To test whether the method to differentiate three stages is appropriate or 

not, the single elimination proportion in each stage was analyzed first. It was expected 

the single elimination proportion should be lowest in the second stage, due to the 

process in the second stage is evaluation. The fixation pattern should be a consecutive 

comparison pattern.  

Following the suggestion of Russo and Leclerc ‘s (1994), the data were divided 

into three stages and an ANOVA analyses with repeated measurements, 6x3 for trial 

sequence and stages were carried out on the amount of single elimination. A significant 

main effect on three stages was found [F(2,790) = 11.154, p < .001]. However, the result 

showed the amount of single elimination in second stage wasn’t the lowest. In contrast, 

it was the highest compared to the other two stages (see Fig 6).  
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It seems like the method which was used to differentiate the three stages doesn’t 

match the results of Russo and Leclerc ‘s (1994). It might due to the eye tracker used 

in this research is more sensitive than the one Russo and Leclerc ‘s (1994) used. So the 

method was no longer useful for differentiating stages. In order to differentiate the data 

into more precise stages, different methods (ex. the overall decision phase was divided 

into smaller time periods, such as one hundred units or twenty five units or one third) 

were tried systematically to find when the highest proportion of single elimination 

occurred. It was found that when the data was divided by one third method (ex. the 

first one third is the first stage), the single elimination pattern can match that suggested 

by Russo and Leclerc ‘s (1994). After the stages were divided, ANOVA analyses with 

repeated measurements 6x3 for trial sequence and stages were carried out on the 

amount of single elimination again. A significant main effect on three stages was also 

found [F(2,790) = 3.421, p < .05]. The result showed the amount of single elimination 

was the lowest in the second stage and the highest in the first stage, which matched 

with the results of Russo and Leclerc ‘s (1994) (see Fig 7). 
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With the data divided into three stages, three ANOVA analyses with repeated 

measurements 6x2x2 for trial sequence, emotion, decision importance were carried on 

different eye movement indicators. The major findings in stages analyses were in the 

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

Emotion, Cognition and Decision Making 
 

second stage (evaluation stage). In the second stage, three significant interaction effects 

of emotion and decision importance were found in total viewing time [F(1,75) = 4.212, p 

< .05], gaze duration [F(1,75) = 8.403, p < .05], and first fixation duration [F(1,75) = 4.378, 

p < .05]. The patterns of all three indicators showed the participants under happy 

emotion with high important decision spend more time than low importance. However, 

under sad emotion, no difference was found. 

Another finding in the second stage which was not found in overall analyses was 

the interaction of emotion and decision importance in inter-dimension searching [F(1,75) 

= 4.114, p < .05]. It also showed the participants under happy emotion with high 

important decision used more inter-dimension searching in the second stage than low 

importance. However, under sad emotion, no difference was found (Fig. 8). 
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In addition to the interaction effect of emotion and decision importance in the 

second stage, the main effect of decision importance of single elimination [F(1,76) = 

5.526, p < .05]and acquisition fixation [F(1,76) = 4.503, p < .05] in the first stage were 

also found. It indicated when participants faced the decision with low importance 

deleted more information than those with high importance. Because the amount of 
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single elimination was higher (Mlow = 2.696) in low importance than high importance 

condition (Mhigh = 2.696) and the pattern of acquisition fixation was reversed (Mlow = 

13.058, Mhigh = 15.363). 

 

3.2.5 SCR  

The anticipatory SCR in different conditions were first analyzed, and a main effect 

on the trial sequence was found. Further analyses showed that only the first trial had a 

different pattern from the rest five trials [F(5,380) = 3.179, p < .05]. Hence we excluded 

the first trial as a practice trail and reanalyzed the rest five trials. There was no main 

effect on the sequence but a significant interaction effect between emotion state and 

decision importance was found [F(1,76) = 4.955, p < .05] (Fig. 9). It indicated that when 

subjects in sad emotion, their arousal were higher in decision with high importance 

than low importance. But pattern was reversed in high and low importance condition 

with happy emotion. It also indicated that subjects were more aroused in sad emotion 

than in happy emotion when they faced with high important decision, but not in low 

important decision. The outcome SCR showed no significant effect on any variables. 

 

 

 

 

 

 
~~
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3.2.6 ECG (R-R interval) 

The anticipatory ECG(R-R interval) reflects the heart beat period before subjects 

making a decision. A marginal three way interaction of sequence, emotion state and 

decision importance was showen [F(5,380) = 2.297, p = .054]. It indicated that the R-R 

interval showed a more obvious interaction between emotion and decision importance 

in the third to sixth trails but not in the first and second trials. In the third to sixth trails, 

the subjects with sad emotion had shorter R-R interval in high importance than in low 

importance and the pattern was reversed in happy emotion (Fig. 10). 

 

3.3 Discussion  

In general, the results showed the interaction effects of emotion and decision 

importance both on eye movement measurement and psychophysiological 

measurement. The results indicated the happy participants in high decision importance 

condition indeed spend more time than the happy participants in low decision 

importance, but no difference was found in sad group. However, the information 

selectively process which was suggested by Isen (1993) and Forgas(1991) didn’t 

reveal.  

 

The interaction of emotion and decision importance 

38 

The interactions of emotion and decision importance on eye movement 

measurement (both overall analysis and stage analysis) were found in both gaze 

duration and first duration in this experiment. Rayner (1998) suggested the first 

fixation duration and gaze duration in reading process can represent the early 

information processing. The first fixation duration represents the very early process 

which might only involve information acquisition, while the gaze duration might 

involve early information integration. As the results indicated the difference between 

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

Emotion, Cognition and Decision Making 
 

high and low important decisions in happy condition seems happened in the early 

process, because the significant interactions were found in first fixation duration and 

gaze duration. Happy participants with high important decision spent more time on 

information acquisition and early information integration. In addition, these observed 

effects were basically occurred at the second stage. Besides, the searching strategies 

were different between the high and low importance condition in happy emotion group. 

The happy participants with high important decision in general used less 

intra-dimension searching and during the second stage (evaluation stage) they used 

more inter-dimension searching to form an overall impression of a product. But no 

difference was found in sad group. It seems that the hypothesis form Forgas(1991) are 

not supported here. 

However, although it showed no difference in sad group in eye movement 

measurement, the evidence that the decision importance indeed mediated the emotion 

effect not only in happy group but also in sad group was found in psychophysiological 

measurement. In the results of SCR and RR interval, it showed that under the sad 

emotion, the participants with high important decision had higher SCR and faster heart 

beat than low important decision. It showed the sad emotion effect was indeed 

influenced by the decision importance, but did not reveal in the eye movement 

indicators. Along with the literature reviews the eye movement measurements usually 

represent more cognitive effects than emotional effects (Rayner, 1998). It is possible 

that the decision importance effect overrides the emotion effect in the eye movement 

indicators. 

 

The information selective process 
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Although some emotion and cognition interaction effects in experiment 1 were 

revealed, no clear information selectivity difference was found. According to Isen 
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(1993) and Forgas’s (1991) suggestion, the happy and sad participants in high 

importance condition should process the information selectively. They were expected 

to process the information selectively by deleting the useless information and achieved 

the decision more efficiently. We used the number of dimension fixated, single 

elimination, acquisition fixation and the total time spent on the final choice to test if 

information was used differently. However no significant interaction was found. 

Two possible reasons were proposed to account for the findings. First, if the 

participants process information selectively by deleting useless dimension information, 

the selective process might hard to detect here. Because the dimensions a subjects 

concerned may have been selected while they filling out the dimension importance 

rating questionnaire. Therefore, no early selectivity can be formed in the task. Second, 

if the participants process information selectively by deleting useless alternative 

information, due to the overall quality of each product was about the same in 

experiment 1, the effect also hard to detect. Although the values of each dimension on 

different products were different, it is reasonable that no choice difference can be 

found with equal overall product quality, even if they did process the information 

differently. By considering these two possible reasons, the information selective 

processing might hard to be detected in experiment 1. 

 In order to clarify if the reasons mentioned above really caused no early 

selectivity effect in eye movement indicators the overall product quality was 

differentiated among alternatives in the next experiment. More importantly, conflict 

information was provided on every trial in order to induce early selection process. 

Furthermore, the emotion induction method was also modified to enhance the emotion 

effect. 

 

 


