
An electromyographic investigation 
of motor conflict I 

MAP recordings, reaction times, response times, and the 
written modes of resolution were obtained during nonconflict 
conditions and four types of conflict conditions. These data 
were the results of normal male Ss responding to stimuli 
during the approach-avoidance and double approach-avoidance 
responses. Reaction times, response times, and the written 
modes of resolution were consistent with data obtained by 
previous investigators. 

Four different types of conflict situations have been 
hypothesized. Lewin (1935) originally suggested the 
first three types of conflict, and Hovland & Sears 
(1938) described a fourth. All of them have been ex
perimentally elaborated on by Dollard & Miller (1950) 
and others. The types of conflict are: approach
approach, avoidance-avoidance, approach-avoidance, 
and double approach-avoidance. 

Conflict situations frequently increase reaction or 
choice time according to many studies reported, among 
them ones by Baker (1942), Atthowe (1960),andBerlyne 
(1967). Malmo, Shagrass, & Davis (1951) reported that 
psychoneurotic and psychotic patients responded to 
stress situations with a greater degree of muscular 
cension in the forearm and neck than did normal con
trols. Davis & Barza(1952) suggest that flexor-extensor 
opposition in muscles of the forearm was more likely 
a feature of motor conflict than of conflict-free overt 
reactions. Sheehan (1957) suggests that one possible 
theory for the cause of stuttering is that of approach
avoidance conflict. He reported that when approach 
responses were strengthened, fluency increased; when 
avoidance responses were strengthened, stuttering 
increased. 

This study was designed to investigate the possible 
muscular manifestations of the four types of conflict 
situations. Measures were made of muscle activities 
at two sites, reaction time, response time, and written 
mode of resolution, during responses to tasks on a con
flict board which were presented as conflict and non
conflict trials. 
Method 

Sa were forty right-handed male undergraduate 
students at Southern illinois University, having no 
abnormalities of the right arm. 

Muscular action potential (MAP) was recorded on an 
eight-channel Medcraft electromyograph. The conflict 
apparatus was patterned after that used by Hovland and 
Sears. The lights were controlled from a switch box 
located outside the S's vision. When a light switch was 
turned on, an event mark was recorded by the electro
myograph. Another mark also was recorded by the 
electromyograph when the switch was turned off. 
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There were 10 Sa in each of four types of conflict. 
The Ss had electrodes attached to their right forearms 
at two sites, on the flexor carpi radialis and on the 
back of the hand at the second dorsal interossei. The 
exact placement of electrodes was determined by a 
pilot study which suggested the muscle sites producing 
the greatest amount of action potential when the arm 
was directed toward either corner of the conflict board 
and when the pencil was squeezed. The Sa were in
structed as to the task, according to the type of conflict 
involved. Recordings were made of Trials I, 5, 10, 
15, and 20, and the conflict trial, Trial 21. The S was 
seated comfortably in a chair in front of the conflict 
board, with his stylus in the center groove. When the 
light came on, he was to move the stylus to the appro
priate corner and say "finished" at the end of his 
response. 
Resulls and Discussion 

Results were analyzed by comparing the mean MAP 
of the conflict and nonconflict trials. Data for the five 
nonconflict trials were averaged together, as there 
were no significant differences between any of the 
trials. Differences were taken for mean MAP between 
conflict and nonconflict trials and the Wilcoxon matched
paires signed-ranks test for differences applied to 
the differences in f.L V. Reaction time was judged to be 
the lapse of time between onset of the stimulus light 
and the first MAP from the forearm or hand. Total 
response time was judged to be the time between the 
onset of the stimulus light and when the S said the 
word "finished." Reaction time and response time of 
nonconflict and conflict trials were compared by using 
the t for paired observations. The written modes of 
resolution were examined in the same way used by 
Hovland and Sears. 

No significant differences of mean MAP for either 
muscle site for approach-approach and avoidance
avoidance conditions were found. However, for the 
approach-avoidance condition, 7 out of 10 Sa showed 
more MAP during a nonconflict response than during 
a conflict response. This was significant at the 5% level 
for both muscle sites. In the double approach-avoidance 
condition, the results for the second dorsal interossei 
showed a Significantly smaller mean MAP in the con
flict condition. 

The mean reaction times for the single, double, 
compromise, and blocking modes of written resolution 
were .26, .30, .45, and 4.08 sec, respectively. The 
mean reaction times for the approach-approach, avoid
ance-avoidance, approach-avoidance, and double ap
proach-avoidance conflicts were .18, 3.18, .58, and .56 
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sec, respectively. The average reaction times for the 
nonconflict Trials I, 5, 10, 15, and 20 were .36, .32, 
.30, .30, and .30 sec, respectively. These results in
dicate: (1) increased reaction times for the blocking 
mode of resolution; (2) increased reaction time for the 
avoidance-avoidance conflict; (3) avoidance-avoidance, 
approach-avoidance, and double approach-avoidance 
mean reaction times were greater than nonconflict 
conditions; (4) approach-approach conflict mean reac
tion times were less than nonconflict conditions. 

The mean total response times for the approach
approach, avoidance-avoidance, approach-avoidance, 
and double approach-avoidance conflicts were 4.08, 
35.03, 6.01, and 19.01 sec, respectively. The non
conflict Trials I, 5, 10, 15, and 20 had total response 
times of 1.25,1.06, .98, .90, and .96 sec, respectively. 
These results indicated that the avoidance-avoidance 
conflict took the greatest amount of time to resolve. 
All four types of conflict had greater amounts of re
sponse time than any of the nonconflict conditions 
(significant at the 5% level). The single, double, com
promise, and blocking modes of written resolution 
had mean response times of 17.06, 15.11, 5.06, and 
21.15 sec, respectively. These results indicate that 
blOCking produced the longest mean response time 
while compromise produced the shortest. These dif
ferences were not significant. 

Analysis of the records suggested that the identifiable 
kinds of written modes of resolution to the four types 
of conflict were the same as those found by Hovland 
and Sears. The results indicated that 60% of the Ss in 
the avoidance-avoidance condition blocked, agreeing 
with Hovland and Sears' results. The approach-avoid
ance condition was the only one to produce a compro
mise form of resolution. 

These results show some fairly definite trends in 
muscle activity and reaction times in conflict situa-
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tions. standard deviations were large, so that despite 
fairly substantial differences between conditions, statis
tical evaluations were frequently not Significant. Where 
there was a significant difference between conflict and 
nonconflict trials, the conflict trials gave a signifi
cantly smaller mean MAP. The avoidance-avoidance 
conflict situation gave a blocking mode of resolution, 
or no responding at all, while the approach-avoidance 
condition gave a compromise as a frequent mode of 
resolution. 
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