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ABSTRACT 

The purpose of this study was twofold: to examine 

the effects of task difficulty and the Type A Behavior 

Pattern on the inverted-U relationship between stress level 

(arousal) and performance, and to examine possible Type 

A/B differences in response to competition. 

A 2 X 2 factorial design was used in this study. The 

two factors were the type of task (simple or complex) and 

the behavior pattern of the subject (Type A or Type B)* 

Subjects were 60 males from introductory psychology classes 

at Lakehead University. Three male confederates were employed 

to act as competitors against experimental subjects. Subjects 

practiced either a simple (digit letter) task or a complex 

(colour letter) task for seven trials, and then competed against 

a confederate on the eighth trial. 

Tonic heart rate was recorded throughout the study as 

a physiological measure of stress, pleasantness ratings were 

obtained as a cognitive, evaluative measure of stress, and 

performance on the task was recorded as a behavioral measure 

of stress. 

The dependent variables were: heart rate change from 

the seventh to the eighth trial (HRCHG)i self-report of 

pleasantness change from the seventh to the eighth trial (SRCHG)» 

and net performance change from the seventh to the eighth 

trial (NPERCHG). A post-experimental rating scale was used 

as an independent variable manipulation check. 

vii 



consistent with the Yerkes-Dodson law, competition 

resulted in a performance increase on the simple (digit 

letter) task, and a performance decrease on the complex 

(colour letter) task. 

Heart rate significantly increased for all four 

experimental groups due to the competition. Type A and 

Type 3 subjects did not differ in their physiological 

response to stress, or self-report of pleasantness. 

Under the stress of competition, subjects rated the 

simple task as more pleasant (eustress) and the complex 

task as less pleasant (distress) compared to the seventh 

trial. 

An inverted-U relationship between NPERCHG and HRCHG 

was found for the complex task. 

AS predicted. Type A*s performed more poorly than Type 

B*s on the eighth trial of the complex task compared to the 

seventh trial. Contrary to expectation. Type A subjects 

did not perform better than Type B subjects during the eighth 

trial of the simple task compared to the seventh trial. 

Vlll 



Stress as defined by Selye (1976), is "the 

nonspecific response of the body to any demand made on 

it”. The relation between stress level (arousal) and 

performance has attracted great interest among experi- 

mental psychologists. One main finding was activation 

theory (Hebb, 1955; Lindsley, 1951, 1957), which 

described the relationship between arousal and performance 

as an inverted-U curve. 

Duffy (1962) has discussed several variables which 

may affect the inverted-U relationship between arousal 

and performance. The nature of the task, the stage of 

practice, the inhibitory ability of the individual, and 

certain personality variables may separately or in 

combination alter the shape of the inverted-U* The 

present study will examine the effects of task difficulty 

and the Type A Behavior pattern on the inverted-U relation- 

ship between arousal and performance. 

The Inverted-U Rvpothesis 

long before the discovery of the ascending reticular 

activating system (ARAS), the experiments of Duffy (1932) 

and Freeman (1948) had suggested a lawful relationship 

between arousal and performance. Moreover they suggested 

that the relationship might be described by an inverted-U 

curve (Duffy, 1957). 

1 
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With the discovery of the ARAS (Moruzzi & Magoun, 1949), 

activation theory was advanced. According to activation 

theory the relation between arousal and performance follows 

an inverted-U curve, performance efficiency being poorest 

at low and high activation levels and best at a moderate 

level of activation (Hebb, 1955; Lindsley, 1951, 1957), The 

level of arousal at which performance is best has been 

generally referred to as the ’’optimal level of arousal” (Malmo, 

1959). 

Evidence bearing directly upon the inverted-U hypothesis 

includes Freeman’s (1940) report of a single case in which 

he used reaction time as a measure of performance and palmar 

conductance as an index of activation. Aniong subsequent 

researchers, stennett (1957) has produced strong support for 

the inverted-U hypothesis in his study of the relation between 

the EMG responses of four different muscle groups and auditory 

tracking performance. The inverted-U curve has been shown 

to hold in numerous learning and performance situations where 

the amount of induced muscle tension was varied systematically 

(courts, 1942). Studies by Bindra (1959), Cofer (1959) and 

Kendler (1959) have also supported the inverted-U hypothesis. 

Task Difficulty: the Yerkes-Dodson law 

According to the Yerkes-Dodson law, the optimal 

activation level varies with task complexity; the more 

"difficult the task, the lower is the optimal level of 
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activation (Sjoberg, 1977). This law was formulated 

initially by Yerkes and Dodson (1908) in the context of dis- 

crimination learning in mice. They found that increasing 

the intensity of a shock given to mice facilitated the 

learning of brightness discriminations, but only up to a 

certain point, above which learning deteriorated. Further- 

more, they found that the effects of shock were more 

pronounced in difficult discriminations, and that the 

optimum level of shock was higher in easy discriminations. 

These conclusions were reported in an extremely wide range 

of situations (Broadhurst, 1957, 1959; Duffy, 1957; Malmo, 

1959; Schlosberg, 1954; Sjoberg, 1977; stennett, 1957; Vitassi, 

1980). The Yerkes-Dodson law is generally accepted by the 

activation theorists (Duffy, 1972; Malmo, 1959). 

The Yerkes-Dodson law raises many questions. For example, 

why does performance deteriorate with increasing activation? 

Easterbrook (1959) presented a theory which was intended to 

explain both the decrement of task performance with increasing 

arousal, and the observation that this decrement occurs sooner 

in complex tasks than in simple tasks. He proposed that an 

increase of arousal causes a restriction of the range of cues 

that the organism uses in the guidance of action. 

This hypothesis explains the Yerkes-Dodson law as follows: 

consider a task which requires, the simultaneous processing of 

a certain number of cues, when arousal is low, selectivity is 

also low, and irrelevant cues are accepted uncritically. When 
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arousal increases, selectivity increases also, and 

performance improves because irrelevant cues are more 

likely to be rejected. Afith further increases of arousal, 

however, the continuing restriction of the range of usable 

cues eventually causes relevant cues to be ignored, and 

performance deteriorates again. With the additional assump- 

tion that the range of necessary cues is narrower for simple 

than for complex tasks, this argument implies that the optimal 

level of arousal should be relatively high in simple tasks. 

Easterbrook's (1959} review of the literature demonstrates 

that high arousal causes attention to be concentrated on the 

dominant aspects of the situation at the expense of other 

aspects. complex tasks often require attention to varied cues, 

and are therefore performed poorly when arousal is high. 

Easterbrook found much research support for the narrowing of 

attention under high arousal (Bahrick, Fitts, & Rankin, 1952; 

Bursill, 1958; Callaway, 1959; Callaway & Dembo, 1958; Callaway 

& Stone, 1960; Callaway & Thompson, 1953). 

An alternate hypothesis by vroom (1964) is that high 

stress leads to physiological involuntary autonomic responses 

that interfere with performance, and the subject becomes 

primarily motivated to reduce the stress level rather than to 

perform the task. At least two other authors have also' suggested 

that intervening processes in the form of the behavioral 

coping patterns used to combat high stress may account for 
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performance decrement at high stress levels (Kahn, 1964; 

Lazarus, 1966). Under conditions of high stress it is 

hypothesized that individuals will emphasize emotional and 

defensive coping mechanisms rather than problem-solving, 

and other appropriate task specific behaviors, leading to a 

decrement of the performance level. 

This relationship raises another issue, why does 

performance deteriorate with decreasing activation? According 

to Kahneman (1973) the subject's performance decrement with 

decreasing activation can be explained in motivational terms: 

he fails to concentrate on the task, fails to evaluate the 

quality of his own performance and so achieves a low level of 

performance» Vroom (1964;, in reviewing a number of studies, 

also found that the lower performance associated with very low 

stress levels is usually explained by low motivation that 

accompanies the low stress and the ease with which the subject 

is therefore diverted from the problem by extraneous factors. 

Sjoberg (1977) found few studies on human subjects that 

are directly relevant to the yerkes-Dodson law and most studies 

dealing with this problem have not included measures of 

physiological activation. 

The Type A Behavior Pattern; Description 

The concept of the Type A Behavior pattern (TABP) was 

introduced by two pioneering cardiologists, prs. Meyer Friedman 

and Ray Rosenman (1959) and is described as ”a characteristic action' 
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emotion complex which is exhibited by those individuals who 

are engaged in a relatively chronic struggle to obtain an 

unlimited number of poorly defined things from their environ- 

ment in the shortest period of time, and if necessary against 

the opposing efforts of other things or persons” (Friedman, 

1969, p, 84)• The TABP is not considered to represent a 

homogeneous personality trait, nor a stereotyped stress reaction 

but rather refers to an overt constellation of behaviors 

that emerge when a person predisposed by as yet unknown factors 

(e.g., personality, genetic endowment, parental shaping, 

sociocultural values) is confronted with challenging or 

threatening situations (Jenkins, 1971, 1978). 

The TABP is characterized by intense striving for achieve- 

ment, competitiveness, in^patience, being easily provoked, time 

urgency, excesses of drive and hostility, overcommitment to 

vocation or profession, polyphasic performance, tense facial 

and bodily musculature, hand or teeth clenching, and abruptness 

of gestures and speech (Rosenman & Friedman, 1959, 1974). 

The Type B Behavior Pattern (TBBP) is defined as the relative 

absence of these characteristics (Friedman & Rosenman, 1974). 

It is important to note that no one Type A individual manifests 

all of the characteristics constituting the behavior pattern, 

and even a Type B individual will show A-lil^e features under 

various circumstances. However, the TABP has proven to be 

reliably reproducible over time (Jenkins, Rosenman & Friedman, 

1968). 
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Tl^e TA3P occurs in\ both men and women, but appears to 

be more prevalent among men (Haynes, Feinleib, Levine, Scotch, 

& Kannel, 1978; Jenkins, Zyzanski, & Rosenman, 1979; Maccoby, 

1974; Waldron, 1976, 1978)# Also, most research has been 

conducted with males as subjects (Dembroski, MacDougall, Herd, 

& Shields, 1980). 

Jenkins and Zyzanski (1970) have revealed through factor 

analysis that the TABP is composed of three major, conceptually 

and statistically independent dimensions. They have described 

factor H; hard driving and competitive behavior; factor J: 

job involvement; and factor S: speed and impatience. A closer 

look at the three dimensions which comprise the TABP will follow. 

Factor H involves the hard driving, competitive, ambitious, 

and achievement oriented behavior which is observed in Type A 

individuals (Friedman, 1969). Studies have found that Type A’s 

approach tasks in a hard driving manner, whereas Type B*s respond 

closer to the precise nature of the task requirements (Burnam, 

Pennebaker, & Glass, 1975; Frankenhaeuser, Lundberg, & porsman, 

1980; Manuck & Garland, 1979). Research has also found that 

Type A students, as compared to Type B students, studied longer, 

attended classes more hours per week, took more courses, and had 

higher grade point averages (Waldron, 1980). Evidence suggests 

that Type A's receive more academic honours in college (Glass, 

1977), achieve higher educational status (Appels, Jenkins, & 

Rosenman, I960; Waldron, 1978), and score higher on achievement 

motivation (Howard, Cunningham, & Rechnitzer, 1977; Ray & Bozek, 
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1980). 

Factor J describes the degree to which the Type A 

individual is dedicated to or involved in his vocation. 

Type A's are commonly called "workaholics” since they are 

commonly deeply engaged in a challenging, high-pressure job 

that frequently carries excessive supervisory responsibilities. 

Burke and weir (1980) state that "one may conclude that the 

work role and work activities must be of central importance 

in the value systems of Type A individuals" (p. 36). Studies 

have found that Type A men, compared to Type B men, work more 

hours per week (Burke & Weir, 1980; Howard et al., 1977), 

experience more work overload (Caplan & Jones, 1975; Howard et 

al., 1977; Keenan & McBain, 1979; van Dijkhuizen, 1979), and 

achieve higher occupational status (Appels et al., 1980; Waldron, 

1978). 

Factor S describes the chronic sense of time urgency which 

is mirrored in the extremely rushed and rapid paced life of 

the Type A individual. Friedman (1969) found that Type A's 

eat, think, and talk fast. They commonly hurry others along 

and become irritated or even angry when forced to slow down 

their accelerated pace of life, studies have found that Type 

A's perceive that time passes quicker than it actually does 

(Bortner & Rosenman, 1967; Burnam et al., 1975; Glass, 1977; 

Glass, Snyder, & Hollis, 1974; Price & Clarke, 1978). Ver- 

hagen, Nass, Appels, van Basterlaer and Winnibust (1979) 

suggest that Type A individuals may suffer from "time anxiety" 
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described as the fear that time passes too quickly. Gastorf 

(1980) found that Type A*s are more punctual than Type B*s. 

Research has found that Type A subjects, presumably because 

of their greater sense of time urgency and their heightened 

impatience, show greater decrements in performance on a task 

which requires low rates of responding than do Type B*s 

(Glass, 1977; Glass et al., 1974; Goldband, Nielson, & Patton, 

1981). Also, Type A's exhibit more irritation and anger 

when forced to slow down their activity level (Carver & Glass, 

1978; Glass, 1977; Glass et al., 1974)* 

People who are competitive, achievement oriented, time 

urgent and hostile have long been suspected of being at higher 

risk of clinical coronary heart disease (CHD) (Osier, 1892). 

There is evidence that the TABP discriminates between coronary 

and noncoronary populations in numerous western countries 

(Glass, 1977; Hiland, 1977; Jenkins, 1976; Jenkins, Zyzanski, 

& Rosenman, 1971; Kenigsberg, Zyzanski, Jenkins, et al., 1974). 

These findings have been replicated in Britain (Heller, 1979), 

Holland (Appels et al., 1980; verhagen et al., 1979), Belgium 

(Kittel, Kornitzer, zyzanski, et al., 1978) and Poland 

(Zyzanski, 1978; Zyzanski, Wreszniewski, & Jenkins, 1979). 

m a series of retrospective and prospective studies the 

TABP was found to be associated with over twice the rate of 

new coronary events as compared to the TBBP (Friedman & 

Rosenman, 1974; Rosenman, Brand, Jenkins et al., 1975; Rosenman, 

Brand, Sholtz, & priedman, 1976). The TABP has also signif- 
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icantly predicted recurring coronary events (Jenlcins et al. , 

1971; Jenkins, Zyzanski, & Rosenman, 1976; Rosenman, Friedman, 

Jenkins, Straus, Wurm, & Kositcheck, 1967; Rosenman et al., 

1976). The TABP constitutes a significant and independent 

risk factor for CHD (Brand, 1978; Brand, Rosenman, Sholtz, 

& Friedman, 1976; Rosenman et al., 1975; Rosenman et al., 1976) 

beyond that imposed by age, elevated systolic blood pressure, 

serum cholesterol, and smoking (Brand et al., 1976; Haynes et 

al., 1978; Rosenman et al., 1976; Shekelle, schoenberger, & 

Stamler, 1976). 

The Type A Behavior Pattern: Assessment 

The TABP has been assessed by a variety of methods. 

These include: the structured Interview (Rosenman, 1978); 

the Jenkins Activity Survey (Jenkins et al., 1979); the Bortner 

Test Battery (Bortner & Rosenman, 1967); the Bortner Rating 

Scale (Bortner, 1969); the Cardiac Risk Test (van Doornen, 1979); 

the Thurstone Activity Scale (MacDougall, Dembroski, & Musante, 

1979); the Gough Adjective Check List (MacDougall et al., 1979); 

the Framingham check List (Haynes, Feinleib, & Kannel, 1980); 

the Vickers Rating scale (caplan & jones, 1975); the Sales 

Rating scale (Burke et al., 1980); the Rating of Statements 

List (van Dijl, 1978; van Dijl & Nagelkerke, 1979); and various 

assessments of speech stylistics (Friedman, 1969; schucker & 

Jacobs, 1977; sherwitz et al., 1977). Each instrument appears 

to measure some factor or factors unique to its respective 
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design (chesney, Black, ciiadwick, & Rosenman, in press; Jenkins, 

1978; MacDougall et al., 1979; Rosenman, 1978). However, 

the two most frequently used for research in this field and 

considered the most reliable and valid are the Structured 

interview and the Jenkins Activity Survey (Dembroski, Weiss, 

Shields, Haynes, & Feinleib, 1978). 

The Structured Interview (SI) was developed by Friedman 

and Rosenman (1974) for the purpose of assessing the behavior 

pattern of subjects in the Western collaborative Group Study 

(WCGS). The WCGS was a prospective epidemiological study 

which suggested that the TABP significantly predicts the 

incidence of both new and recurrent CHD* 

The SI designates subjects as Type A or B primarily based 

upon voice and psychomotor mannerisms by the subject during 

the course of the lC-16 minute interview, although the actual 

verbal content is also considered (Dembroski et al., 1980; 
1 

Rosenman, 1978). The subject is asked questions dealing with his/ 

her ambition, job involvement, work style, competitiveness, 

aggressiveness, impatience, and sense of time urgency. currently, 

subjects are classified on a 4-point scale: extreme Type A 

(A| ), predominantly Type A (A^), indeterminant or mixed (Type X), 

and Type B, when a relative absence of Type A attributes is 

observed. 

The SI is considered to be a valid measure of the TABP- 

(Jenkins, 1978; MacDougall et al., 1979; Rosenman, 1978). 

Independent raters' interscorer agreement of type classification 
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most often ranges between 75 and 90% and usually hovers 

around 85% for the simple A/B dichotomy (Belmalcer et al. , 

1977; Caffrey, 1968; Dembroski and MacDougall, 1978; Friedman 

et al,, 1968; Jenkins et al., 1965, 1968; Keith, Lown, & 

Stare, 1965; Rosenman, 1978). Test-retest reliability of 

dichotomous typing in a study of over 1,000 subjects in the 

WCGS was r = +.82 (tetrachloric correlation coefficient) for 

periods that ranged between 12 and 20 months (Jenkins et al., 

1968). 

The SI has several weaknesses. First, it is not truly 

objective since it depends upon the interviewer's subjective 

interpretation of the subject's behavior. Second, the SI 

does not provide numerical quantification of Type A. Third, 

researchers must undergo a period of training in order to 

effectively administer and assess the SI* Finally, it is 

costly and time consuming to use the SI since it must be 

administered individually and tape recordings made of 

each subject during the SI in order to prevent error of judg- 

ment due to fatigue or over the course of a long study. 

The Jenkins Activity Survey (JAS) was developed in 1967 

by Jenkins, Rosenman and Friedman by utilizing multivariate 

statistical methods to provide a computer-scored, continuous 

scale of Type A/B behavior, based on a weighted combination 

of the responses to the JAS questions. In both the choice of 

subjects for constructing the JAS scores (WCGS participants) 

and in the use of the interview behavior assessment as a 
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criterion, the JAS score was designed to mimic the SI* 

The JAS is a self-administered, paper and pencil 

questionnaire, which consists of the following four subscales; 

the overall A/B subscale. Hard Driving (H), Job Involvement 

(j) and Speed and Impatience (S/l) (Dembroslci et al, , 1980). 

All of the subscales were standardized in the WCGS to have a 

mean of zero and a standard deviation of 10, with high scores 

indicative of Type A behavior. The scoring and quantification 

of the JAS depend upon the content of the answers to a series 

of questions that are asked, and therefore, in the final 

analysis, depend upon a valid self-appraisal by the subject. 

The original JAS has undergone numerous revisions (Jenkins, 

Zyzanski, & Rosenman, 1972), one of which is a student version 
I 

(Form T) developed by Krantz, Glass, and s^yder in 1974. 

The advent of Form T made possible the administration of the 

JAS to a college student population. Some of the items om 

the job involvement subscale were inapplicable to students 

and were excluded from Form T, leaving the overall A/B subscale, 

the Hard Driving subscale and the speed and impatience subscale. 

Studies have found test-retest reliability coefficients 

between .65 and .76 for periods covering one to four years 

and high alternate form reliability for the JAS (Jenkins et al., 

1968i 1974; Waldron, 1980). However, Jenkins, ROsenman and 

zyzanski (1974) note that the JAS was being systematically 

revised between testing periods which probably led to an 

underestimate of the true stability of the questionnaire. 
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Reliability coefficients reflecting the degree of internal 

consistency range from ,73 to .85 (Jenkins et al., 1979; 

Verhagen et al., 1979}, The JAS is considered to be a valid 

psychometric measure of the TABP (Dembroski et al., 1980; 

MacDougall et al., 1979). 

Overall, the JAS possesses the advantages of relatively 

easy, cost-efficient, standardized group administration, and 

objective computerized scoring which does not depend upon 

clinical or subjective Judgments in designating subjects as 

Type A or Type B. 

The Type A Behavior Pattern: j^rp us a 1_ and Performance 

Research indicates that the TABP emerges in the presence 

of certain environmental challenges or stressors (Blumenthal, 

williams, Kong, Schanberg, & Thompson, 1978; Burnam et al., 

1975; Carver & Glass, 1978; Dembroski et al., 1978; Dembroski 

et al., 1980; Friedman, 1969; Friedman & Rosenman, 1959, 1974; 

Glass, 1977; Glass et al., 1974; Krantz et al., 1974; Manuck, 

craft, & Gold, 1978). As well. Type A subjects compared to 

Type B's show evidence of elevated sympathetic nervous system 

arousal when confronted with appropriately challenging stressors 

(Dembroski & MacDougall, 1978; Dembroski, MacDougall, & Shields, 

1977; Dembroski et al., 1978; Dembroski et al., 1979; Frank- 

enhaeuser et al., 1980; Friedman, 1977; Friedman, Byers, Diamont, 

& Rosenman, 1975; Glass et al., 1980; Manuck et al., 1978; 

Manuck & Garland, 1979; scherwitz, Berton, & Leventhal, 1978; 
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Sime, pierrynowsky, & Sharrat, 1977; stokols, Novaco, Stokols, 

& Campbell, 1978; Van Egeren, 1979; van Doornen, 1979; weidner 

& Matthews, 1978J. 

Research has found that Type A's, compared to Type B's, 

respond to various stressors with significantly greater systolic 

blood pressure (Dembroski et al., 1977; Dembroski et al., 1978; 

Dembroski et al., 1979; Glass et al., in press; MacDougall et 

al., 1981; Manuck et al., 1978; Manuck & Garland, 1979; Weidner 

& Matthews, 1978), diastolic blood pressure (Dembroski et al., 

1978; Dembroski et al., 1979; Glass et al., 1980; Houston & 

Jorgensen, 1980; Pittner & Houston, 1980; van Doornen, 1979; 

Waldron et al., 1980), finger pulse amplitude reactivity 

(Dembroski et al., 1979; van Doornen, 1979; Van Egeren, 1979), 

plasma norepinephrine levels (Friedman et al., 1960; Friedman 

et al., 1975; Glass et al., in press), and plasma levels of 

catecholamines (Frankenhaeuser, 1971; Friedman et al., 1975; 

Glass et al., in press; MasonJ 1972). 

It has also been shown that Type A*s react to various 

stressors with significantly greater rest-to-task increases in 

heart rate than Type B*s (Dembroski et al., 1977; Dembroski et 

al., 1978; Dembroski et al., 1979; Dembroski et al., 1980; 

Glass et al., 1980; Manuck & Garland, 1979; pittner & Houston, 

1980; Van Egeren, 1979). However, no heart rate differences 

between Type k*s and B*S have been reported by Frankenhaeuser 

et al. (1978), Friedman et al. (1963), Lott & Gatchel (1978), 

Manuck et al. (1978), and price & Clarke (1978). These negative 
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results make it clear that Type A's are not invariably more 

physiologically responsive than their Type B counterparts 

and highlight the importance of systematic study of the 

environmental variables which modulate arousal differences. 

One paradigm for studying the response to stress is 

competition with a similar coactor. A coactive situation 

occurs when two or more people are simultaneously performing 

the same task in the presence of one another. A similar 

coactor is a same-sex competitor who works on the same task, 

is described as having the same amount of practice as the 

subject, and performs at the same rate as the subject (Qastorf 

et al., 1980). The use of same-sex competitors is seen in 

many studies of competition (church, 1962; Evans, 1966, 1971, 

1972; Evans and Bonder, 1973; pish, 1978; Qastorf et al., 1980; 

yankel, 1972; Wilmore, 1968). 

A review of previous research shows that positive effects 

of competition on performance have been reported by Berridge 

(1935), Garment (1970), church (1962), church, Millward and 

Miller (1963), Evans (1977), Evans and Bonder (1973), Fish 

(1978), Freischlag (1973), Moede (1931), Nelson (1962), 

Triplett (1897), and 'yilraore (1968). Negative effects have 

been reported by Allen and Boivin (1976), Dasheill (1930), 

Shaw (1958), and Whittemore (1924). Differential or non- 

significant effects have been reported by Evans (1966, 1968, 

1971), Qerdes (1958), Martens and Landers (1969), Triplett 

(1897), 'i/ankel and Alderman (1971), and 'food (1975). The 
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majority of studies indicate that competition has a positive 

effect upon performance. 

Studies by Allport (1920), Garment (1970), Fish (1978), 

Fraser (1953), and Triplett (1897) found that coaction 

increases the performance of an individual. Zajonc (1965) 

proposed that working in the presence of a coactor leads to 

improved performance of well learned (simple) tasks and 

impaired performance of poorly learned (complex) tasks. 

Research concerning the effect of the TABP on the Yerkes- 

ijodson law is limited. Gastorf, Suls, and Sanders (1980) 

subjected JAS-defined Type A's and B's to either a simple or 

complex task while working alone or in the presence of either 

a similar or superior coactor. For Type A’s, the results 

revealed that the presence of either the similar or superior 

coactor facilitated performance on the simple task and impaired 

performance on the complex task. Type B's, by contrast, 

showed only weak and nonsignifleant changes in performance 

in response to the presence of the similar coactor. Glass 

(1977) reported that Type A's outperformed Type B's in a simple 

memorization and recall task for common words and pictures 

presumably because the Type A subjects were more involved in 

the task. Frankenhaeuser, Lundberg and Forsman (1978) found 

that Type A's outperformed Type B's while working on a challeng- 

ing choice reaction time task. Manuck and Garland (1979) 

reported that Type A's outperformed Type B's under conditions 

of no incentive, but performed similarily when given a monetary 
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incentive. Berlyne (1960) and Fiske and Maddi (1961) 

found that as Type B subjects became more aroused, they 

approached an optimum level of performance facilitation. 

Research has shown that in contrast to B's, A's can exhibit 

significantly greater physiological responses to a challeng- 

ing task while no differences in performance are observed 

(Dembroski et al. , 1978; Denibroski et al. , 1979; Glass et al., 

in press; MacDougall et al., 1981). 

The Present Study 

This study was undertaken with two main goals in mind: 

to examine the effects of task difficulty and the TABP on 

the inverted-u relationship between stress level (arousal) 

and performance, and to examine possible Type A/B differences 

in response to competition. 

As sjoberg (1977) pointed out, few studies have been 

conducted with human subjects that are directly relevant to 

the Terkes-Dodson law. in addition, little attention has 

been given to possible individual difference variables that 

may influence the Yerkes-Dodson law. 

The TABP has been shown to influence both physiological 

and behavioral responses to stressful situations* The present 

study compared tonic heart rate, self-report of pleasantness 

ratings, and performance responses of Type A and B males to 

simple and complex tasks. Tbe stressor was a one minute competi- 

tion against a similar coactor. 
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Tonic heart rate has proven to be one of the most 

reliable measures of activation level (schnore, 1959). 

Tonic refers to heart rate during'an experimental condition 

that is intended to induce a motivational state in a subject 

which is maintained over a relatively substantial period, 

say of half a minute or more (Elliott, 1969). Research has 

shown that tonic heart rate is very responsive to incentive 

and stress manipulations (Elliott, 1969; Malmo, 1962). 

Competition has been shown to increase tonic heart rate 

(Evans, 1968, 1972, 1977; Evans & Bonder, 1973; Fish, 1978). 

Research has also shown that an increase in tonic heart rate 

is a dependable and consistent indication of an increase in 

motivation in the typical psychological experiment (Doerr, 

1965; Elliott, 1969; Evans, 1972) and reflects an increase 

in stress caused by cognitive stressors independent of physical 
( 

stressors (Blix, Stromme, & Ursin, 1974). 

In accordance with the yerkes-Dodson law, it was expected 

that competition would improve performance on the simple task 

and decrease performance on the complex task. 

competition was expected to prove more stressful for the 

Type A subjects than for the Type B subjects as indicated by 

their heart rates. Since Type A*s should show greater physio- 

logical arousal to both the simple and complex tasks compared 

to the Type B's, the Type A males were expected to perform 

better than Type B*s on the simple task and more poorly than 

B's on the complex task. The Yerkes-Dodson law should be more 
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clearly demonstrated with the Type A subjects. 

Self-reports of pleasantness ratings were obtained as 

a cognitive, evaluative measure of stress. Selye (1974) 

makes the distinction between pleasant stress (eustress) 

and unpleasant stress (distress). When stressed by the 

competition, both Type A and B subjects should rate a simple 

task more pleasant and a complex task less pleasant compared 

to the self-report of pleasantness ratings for the seventh 

trial. This prediction was based on the assumption that 

competition would improve performance on the simple task and 

decrease performance on the complex task. 
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METHOD 

Subjects 

Sixty-two male introductory psychology students were 

recruited at Lakehead University on a voluntary basis. Two 

subjects were eliminated from the study in order to obtain 

an equal pumber of subjects in each of the four experimental 

groups. 

Each of the 60 subjects received a one point credit 

toward his final mark in the introductory psychology course. 

The ages ranged from 18 to 37 years. The mean age was 21.97 

years. Fifteen subjects were tested in each experimental 

condition. 

Type A/B Assignment 

Each subject completed the Jenkins Activity Survey Form 

T individually. The scores were rank ordered. A score of 7 

or above was considered Type A and a score of 6 or below was 

considered Type B. This procedure yielded 30 Type A males 

and 30 Type B males. 

Confederates 

Three male introductory psychology students served as 

competitors. Their ages were 19, 19, and 20 years. These 

confederates were thoroughly briefed on the nature of the 



22 

study and told to keep their behavior as consistent as 

possible throughout the study. Each confederate received 

fifty dollars for his participation when the study was 

completed. 

Design 

A 2 X 2 factorial design was used in this study. The 

two factors were the type of task (simple or complex) and 

the behavior pattern of the subject (Type A or B). The 

resulting four groups had 16 subjects in each of the following 

conditions : 

I* Type A/simple task (A/S) 

2. Type A/complex task (A/C) 

3. Type B/simple task (B/S) 

4. Type B/complex task (B/C) 

Apparatus 

The TABP was assessed by the Jenkins Activity Survey 

Form T as revised for college students by Krantz, Glass, and 

Snyder (1974). A copy of the JAS Form T can be found in 

Appendix A* 

TWO separate rooms at Lakehead university were used in 

this study. One room housed the confederate until he was 

needed for the competitive eighth trial. The other room was 

used for administering the JAS Form T, the practice trials, 
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the competitive eighth trial and the post-experimental rating 

scale. The confederate sat opposite the subject at the same 

table during the competitive eighth trial. 

A buzzer was used to signal the beginning and end of 

the practice and critical eighth trials. A stopwatch was 

used to time each of the eight one-minute trials, as well as 

the five minute relaxation period. 

The simple task consisted of eight variations of a digit 

letter substitution task, one of which has been reprinted in 

Appendix B* The task involved copying letters as quickly as 

possible beneath a series of numbers according to a given code. 

All subjects used the same eight forms with the eighth form 

duplicated for the competitor. This task was similar to the 

digit symbol subtest of the iiVA13-R (Brace, Harcourt, & Jovan- 

ovich, 1981). 

The complex task consisted of eight variations of a colour 

letter task, one of which has been reprinted in Appendix c« 

This task was the invention of the experimenter and involved 

copying letters as quickly as possible beneath a series of words 

whicii refer to specific colours, according to a colour code 

(Vitassi, 1980). All subjects used the same eight forms with 

the eighth form duplicated for the competitor. The subject used 

ten coloured pencils to carry out this task. The competitor 

was supplied with ten identical coloured pencils during the eighth 

trial. See Appendix F (p* 81) for a description of the complex 

manner in which the response sheet, colour code, and ten coloured 

pencils are used to perform this task. 
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The pleasantness scale was presented throughout the 

study at various times to determine how pleasant or unpleasant 

the participants found a particular part of the study. The 

pleasantness scale was a 21 point scale which was labelled 

from "extremely unpleasant" to "extremely pleasant" at the 

extremes, and "neither pleasant nor unpleasant" at the middle. 

The subject was instructed to select the number which repre- 

sented most accurately his present perception. A copy of 

the pleasantness scale can be found in Appendix D* 

Continuous heart rate recordings were made for all the 

subjects by means of a Gilson two-channel polygraph with a 

finger pick-up transducer. The polygraph was situated behind 

a set of shelves so that the subjects would not be able to 

see the recording. 

A post-experimental rating scale was used in order to 

collect the following judgments from each subject: 

1. The degree of complexity of the task. 

2. The degree to which the subject thought his perfor- 

mance on the last trial compared to the second last 

trial-(improved or deteriorated). 

3. The degree to which the subject thought he won or 

lost the competition. 

A copy of the post-experimental rating scale can be found in 

Appendix E. 

Procedure 
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The subject was greeted by the experimenter and led 

into the experimental room. Here the subject was asiced 

to be seated at a table and sign a consent form. The 

subject was given the JAS porm T to complete. Next, the 

subject was informed that his heart rate would be recorded 

throughout the session, and the plethysmograph was attached 

to the index finger of his nonpreferred hand. The heart 

rate apparatus was put into operation and explained to the 

subject. The subject was reassured that nothing harmful 

would happen to him during the course of the experiment. 

The pleasantness scale was explained thoroughly. The subject 

was told that at various times throughout the experiment he 

would be asked to rate how pleasant he found doing something, 

and that he would be required to give a number from the 

pleasantness scale. Questions were encouraged at this point. 

The subject was now asked to make himself comfortable 

and relax for five minutes. During the relaxation period 

the experimenter stood behind a series of book shelves and 

continuously recorded the subject's heart rate. At the end 

of the five minute relaxation period the subject was asked 

to make his first rating of pleasantness. All the subjects 

were treated identically up to this point. 

Subjects were now assigned randomly to either the simple 

or complex task. The task (simple-digit letter or complex- 

colour letter) was thoroughly explained and the subject was 

allowed to ask questions. The code was presented face down 
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to the subject and at the sound of the buzzer was turned 

over. After the one minute trial the buzzer was buzzed 

and the subject stopped and turned over the task. The 

experimenter marked off on the heart rate recorder the 60 

second interval of performing the task, immediately after 

the trial, the subject was asked to rate how pleasant he 

found the trial and the task was scored in front of him. 

The experimenter showed the subject how to correct any 

errors and a score was announced for that trial. The second 

trial was presented with the identical procedures followed 

in the first trial, seven identical practice trials in all 

were presented to each subject. However, seven variations 

of the task (digit letter or colour letter) were used during 

the practice trials. 

After the seventh practice trial hnd the seventh rating 

of pleasantness the experimenter excused herself front the 

room momentarily and returned with the competitor for the 

critical eighth trial. The competitor was introduced as 

another introductory psychology student, was seated across 

the table from the subject, and was attached to the polygraph 

by means of a finger pick-up (plethysmograph). The competitor 

and the subject were able to observe each other's progress 

on the task during the eighth trial. The competitor was a 

confederate of the experimenter who was able to perform the 

task at the same rate as the subject. 

The competitive nature of the situation was emphasized. 
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The subject and the competitor were told that they would be 

competing against each other to see who could perform the 

task quicker. They were advised to work as fast as possible, 

do their very best and try to do better than their opponent 

in the goal of being declared the winner. The trial began 

and ended with the sound of the buzzer, and the subject and 

competitor were asked to rate the pleasantness of the trial. 

The task was scored and the winner declared. The subject 

was given the post-experimental rating scale to complete 

and the confederate was shown out of the room. 

A complete debriefing followed. The purpose of the 

study was disclosed and the role of the competitor was ex- 

plained. Subjects were asked what they thought the experiment 

was about, and if they had heard anything about the experiment. 

They were also asked to keep the details of the experiment 

confidential. All subjects were thanked for their cooperation 

and participation, told that they could not be in the ex- 

periment again, and reminded that they would be credited one 

point toward their final grade in introductory psychology. 

Each experimental session lasted approximately 60 minutes. 

Appendix F contains a complete set of instructions used during 

the experiment. A flow chart of the procedure is presented. 

Scoring of Dependent Measures 

Heart rate scores were counted by hand over a 60 second 

time period for the relaxation period, the seventh trial, and 
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the eighth trial. 

Self-report of pleasantness scores were obtained for the 

relaxation period, the seventh trial, and the eighth trial. 

Performance measures included net performance scores 

on the seventh trial, and net performance scores on the eighth 

trial. The net performance scores for the seventh trial were 

obtained by subtracting the errors for trial seven from the 

performance score for trial seven. The net performance scores 

for trial eight were obtained by subtracting the errors for 

trial eight from the performance score for trial eight. 

A complete account of the raw scores collected for this 

study is presented in Appendix G- 
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FLOW CHART OF EXPERIMENTAL PROCEDURE 
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RESULTS 

initial Differences 

Five 2X2 factorial analyses of variance with the 

two factors being simple task/complex task and Type A/ 

Type B were performed on each of the initial measures. No 

significant differences in heart rate scores or self-report 

of pleasantness scores during the relaxation period or 

trial seven were revealed. Appendix H to K contains a 

summary of these analyses. 

The main effect of simple task/complex task for net 

performance scores for the seventh trial was significant, 

F(1,56) = 836.15, p < .001. performance on the simple 

(digit letter) task (M = 48.90) was better than performance 

on the complex (colour letter) task (JJ = 11.73). Appendix 

L contains a summary of this analysis. 

Effects of Competition 

Change scores were used as dependent measures in order 

to examine the differential effects of competition on the 

four experimental groups. The dependent measures were: 

heart rate change from the seventh to the eighth trial (HRCHG), 
1 

self-report of pleasantness change from the seventh to the 

eighth trial (SRCHG), and net performance change from the 

seventh to the eighth trial (NPERCHG). 
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Table 1 shows the means for trial seven and eight for 

each of the four experimental groups on the three dependent 

measures. Heart rate significantly increased for all four 

groups, pleasantness ratings and performance scores increased 

significantly for groups A/S and B/S, and decreased signif- 

icantly for group A/C. 

A 2 X 2 factorial analysis of variance was performed on 

each of the dependent measures with the two factors being 

Task and Type. No significant difference between groups in 

HRCHG were revealed. Appendix M contains a summary of this 

analysis. 

The main effect of•Task for SRCHG was significant, F(1,56J 

= 35.76, p 4 .001. Under the stress of competition, there 

was a decrease in self-report of pleasantness on the complex 

(colour letter) task (M = -1.23) and an increase in self-report 

of pleasantness on the simple (digit letter) task (M = 2.37). 

Appendix N contains a summary of this analysis. 

The main effect of Task for NPERGHG was significant, F(l,56) 

= 33.55, £ \ .001. There was an increase in net performance 

on the simple (digit letter) task (M = 3.53) and a decrease in 

net performance on the complex (colour letter) task (M = -1.07). 

Appendix 0 contains a summary of this analysis. 

correlations 

Intercorrelations were computed among the following: 

heart rate change from the seventh to the eighth trial (HRCHG), 
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TABLE 1 

Means for Trial 7 and 8 
for Each of the Four Groups 

on the Three Dependent Measures 

Dependent 
Measures 

HR7 

A/S 

77.13 

Groups 

A/C 

81.13 

B/S 

82.67 

B/C 

84.07 

HR8 95.26 98.40 97.67 95.20 

7.29** 5.48** 4.25** 4.96** 

SR7 12.73 11.60 12.27 11.87 

SR3 15.20 10.13 14.54 10.87 

4.29** —3.15** 4.21** -1.28 

NPER7 50.00 12.60 47.80 10.87 

NPERS 53.47 

3.71** 

10.87 51.40 

-2.52* 3.83** 

10.47 

-0.74 

paired t test comparing trials 7 and 8 for each group 

*p < .025 

♦*p < .005 
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self-report of pleasantness change from the seventh to the 

eighth trial (SRCHG), net performance change from the seventh 

to the eighth trial (NPERCHG), the degree of task complexity 

(Ql), the degree to which the subject thought his performance 

on the eighth trial compared to the seventh trial-improved 

or deteriorated (Q2), the degree to which the subject thought 

he won or lost the competition (Q3), and Jenkins Activity 

Survey scores on the overall A/B subscale of Form T (AB). 

These correlations were computed for the total data set, and 

separately for the simple and the complex tasks (see Table 

2). 

The three analyses generally revealed the following 

four significant positive correlations: NPERCHG and SRCHG, 

NPii-RCnG ana Q2 , SRCHG and Q2, and Q2 and Q3. As net per- 

formance from trial seven to eight increased, self-report 

of pleasantness also increased, as did ratings of performance 

on trial eight as improved compared to trial seven. when 

subjects rated their performance on trial eight as improved 

compared to trial seven, they also felt that they had won 

the competition to a greater degree. 

The analysis on the total data set revealed the following 

three significant negative correlations: NPERCHG and Ql, 

Ql and Q2, and SRCHG and Ql. As net performance from trial 

seven to eight increased, subjects rated the task as more 

simple. AS subjects rated the task as more simple, they 

rated their performance on trial eight as improved compared 
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TABLE 2 

The Overall Correlation Matrix (simple Task/complex Task) (N= 

HRCHG 

SRCHG 

NPERCHG 

Q1 

Q2 

Q3 

HRCHG SRCHG NPERCHG Q1 Q2 

.08 .18 .02 .11 

,60*** .66*** 

-.33** ,65*** 

-.28* 

Q3 

-.01 

.12 

.87 

-.04 

.31* 

AB 

.10 

.05 

-.08 

.05 

.05 

-.22 

The simple Task Correlation Matrix (N=30) 

HRCHG SRCHG NPERCHG Ql Q? Q3 AB 

HRCHG .09 .16 .07 .14 -.04 .11 

SRCHG .39* -.01 .48** .36* .11 

NPERCHG .10 .50** .19 .09 

Ql -.01 -.10 .33 

Q2 .46** .17 

Q3 -.23 

The Complex Task Correlation Matrix (N=30) 

HRCHG 

HRCHG 

SRCHG 

NPERCHG 

Ql 

Q2 

Q3 

*p < .05 
**p < .01 

* * *p . 001 

SRCHG NPERCHG Ql Q2 Q3 

-.04 .12 .13 .00 .08 

.35 -.16 .57*** .20 

-.21 .59*** .29 

-.08 -.22 

.43* 

AB 

.10 

-.00 

-.39* 

-.21 

-.04 

-.21 

60) 



36 

to trial seven. As self-report of pleasantness increased, 

subjects rated the task as more simple. These relationships 

were not revealed by the separate analyses of the simple or 

complex tasks, and probably reflect the fact that the study 

included a simple and a complex task. 

The separate analysis of the simple task revealed a 

significant positive correlation between SRCHG and Q3. As 

self-report of pleasantness increased, subjects also felt 

that they had won the competition to a greater degree. 

The separate analysis of the complex task revealed a 

significant negative correlation between AB and NPERCHG. 

AS the subjects* A/B scores increased, net performance from 

trial seven to eight on the complex (colour letter) task 

decreased. 

TO examine possible nonlinear relationships between 

these variables, scattergrams were examined. Only one 

relationship, between NPERCHG and RRCHG for the complex 

task, revealed a significant quadratic trend, F(l,27) = 

4.75, p X .05 (see Figure 2). Further statistical analyses 

revealed a nonsignificant quadratic trend for the Type A 

subjects and a nonsignifioant linear trend for the Type B 

subjects. 

Post-Experimental Rating Beale Measures 

The post-experimental rating scale included the following 

scores: the degree of task complexity (Ql), the degree to 
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which the subject thought his performance on trial eight 

compared to trial seven-improved or deteriorated (Q2), and 

the degree to which the subject thought he had won or lost 

the competition (Q3). 

Three 2x2 factorial analyses of variance with the two 

factors being Task and Type were performed on each of the 

following scores: Ql, Q2, and Q3. The main effect of Task 

for Ql was significant, F(l,56) = 24.40, p < .001. The simple 

(digit letter) task was rated as more simple (M = 2.77) than 

the complex (colour letter) task (M = 4.27). Appendix P 

contains a summary of this analysis. 

The main effect of Task for Q2 was significant, F(l,56) = 

16.11, p < .001. Performance was rated better from trial 

seven to eight on the simple (digit letter) task (M = 4.80) 

than on the complex (colour letter) task (M = 3.73). Appendix 

Q contains a summary of this analysis. 

The analysis on Q3 did not reveal any significant dif- 

ferences. Appendix R contains a summary of this analysis. 
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DIS-GUSSION 

This study examined the effects of task difficulty 

and the Type A Behavior Pattern on the inverted-U relation- 

ship between stress level (arousal) and performance, and 

any possible Type A/B differences in response to competition. 

As predicted by the Terkes-Dodson law, there was an 

increase in net performance on the simple (digit letter) 

task and a decrease in net performance on the complex (colour 

letter) task due to the stress of competition. According 

to the Yerkes-Dodson law, optimal performance on the complex 

task should occur at a low activation level, whereas, a 

higher activation level is needed for optimal performance 

on the simple task. The competition may have increased the 

subjects’ activation level enough to reach the optimal per- 

formance level for the simple task, resulting in a net 

performance increase. The additional stress induced through 

competition may have surpassed the activation level required 

for optimal performance on the complex task, resulting in 

a decrease in net performance. 

An unexpected finding was that competition proved 

equally stressful for the Type A and Type B subjects as 

indicated by their heart rates. It should be noted that 

heart rate did significantly increase for all four experi- 

mental groups due to the competition (see Table 1). No 

heart rate differences between Type A's and Type B's have 
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been reported by Frankenhaeuser et al. (1978), Friedman 

et al. (1963), Lott & Gatchel (1978), Manuck et al. (1978), 

and Price & Clarke (1978). The TABP was not a significant 

determinant of arousal level in either the simple or complex 

task conditions. 

A significant relationship between Type A/B and net 

performance change was found for the complex task. As predicted. 

Type A males performed more poorly than Type B males on the 

eighth trial of the complex task compared to the seventh 

trial. The complex (colour letter) task required attention 

to varied cues. Perhaps the Type A subjects, due to their 

nature (achievement striving, competitive, impatient, time 

urgent), were cognitively aroused to a greater degree than 

the Type B subjects. The result may have been a greater 
t 

restriction of the range of usable cues needed to perform 

the complex task for the Type A*s, compared to the Type B's. 

Easterbrook (1959) found much research support for the narrow- 

ing of attention under high arousal (Bahrick et al., 1952; 

Bursill, 1958; Callaway, 1959; Callaway& Dembo, 1958; Callaway 

& Stone, 1960; Callaway & Thompson, 1953). 

An alternate explanation is that the Type A's were more 

cognitively aroused than the Type B*s, resulting in physio- 

logical involuntary autonomic responses that interfered with 

their performance on the complex task. The Type A subjects 

may have been primarily motivated to reduce their stress level 

rather than to perform the complex task, various authors 
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support this explanation (Kahn, 1964; Lazarus, 1966; Vroom, 

1964j. 

The TABP was not a significant determinant of performance 

on the simple task. Contrary to expectation, Type A subjects 

did not perform better than Type B's on the simple (digit 

letter) task during the eighth trial compared to the seventh 

trial. This finding was probably due to the fact that the 

Type A’s and E*s were equally stressed by the competition, 

based on heart rate analysis, perhaps the stress of competition 

did not produce the physiological arousal necessary for Type 

A/B differences to emerge on the simple task. According to 

Yerkes and Dodson (1908), the effects of shock on mice were 

more pronounced in difficult discriminations, and the optimum 

level of shock was higher in easy discriminations. 

The relationship between net performance change and heart 

rate change was examined within each task condition. Only 

for the complex task was a significant quadratic trend revealed, 

visual inspection of Figure 2 shows the quadratic trend is 

most apparent for the Type A subjects. A nonsignificant linear 

trend was apparent for the Type B subjects. From low acti- 

vation up to a point that is optimal for a given task, level 

of performance rises monotonically with increasing activation 

level, but beyond this optimal point the relation becomes 

nonmonotonic: further increase in activation beyond this 

point produces a fall in performance level (Malmo, 1959). 

When stressed by the competition, the simple (digit letter) 
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task was rated as more pleasant and the complex (colour letter) 

task as less pleasant than the previous seventh practice trial. 

This finding is consistent with selye's (1974) concepts of 

eustress and distress. The increase in self-report of pleasant- 

ness on the simple task may be attributed to the increase in 

net performance under the stress of competition. T^^e decrease 

in self-report of pleasantness on the complex task may be 

attributed to the drop in net performance under the stress of 

competition. The increase in net performance on the simple 

task may be thought of as a pleasant experience (eustress) 

and the decrease in net performance on the complex task may 

be thought of as an unpleasant experience (distress)* 

Although there were no significant physiological differences 

between the Type A and B subjects, the simple task was rated 

as more pleasant and the complex task as less pleasant than 

the previous seventh practice trial. By dissociating physio- 

logical from cognitive elements of emotion, it seems reasonable 

to assume that the situational determinant (competition with 

a similar coactor) affected the subjects* emotions in either 

a positive or negative manner, schacter and Singer’s classic 

study (1962) constituted a strong argument for a common physio- 

logical substrate for different emotions. 

As net performance from trial seven to eight on both 

the simple (digit letter) and complex (colour letter) tasks 

increased, self-report of pleasantness also increased, as did 

ratings of performance on trial eight as improved compared to 
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trial seven. It seems reasonable to think that an increase 

in net performance would increase feelings of pleasantness 

(eustress), resulting in a higher self-report of pleasantness 

rating and a rating of performance on trial eight as improved 

compared to trial seven, conversely, a decrease in net 

performance should produce feelings of unpleasantness (distress), 

resulting in a lower self-report of pleasantness rating and 

a rating of performance on trial eight as deteriorated compared 

to trial seven. 

Since net performance from trial seven to eight actually 

did increase for subjects who rated their performance as 

improved on trial eight, these subjects also felt that they 

had won the competition to a greater degree. Subjects who 

rated their performance as deteriorated on trial eight actually 

did experience a decrease in net performance from trial seven 

to trial eight and felt that they had lost the competition 

to a greater degree. 

For the simple task, as self-report of pleasantness 

increased, subjects also felt that they had won the competition 

to a greater degree. It seems reasonable to think that the 

increase in pleasantness (eustress) resulted from the net 

performance increase from trial seven to eight. Subjects may 

have felt that they had won the competition to a greater degree 

since their net performance from trial seven to eight increased. 

The simple task/complex task independent variable proved 

to be an effective manipulation. The analysis of initial 
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differences revealed that net performance on the simple 

(digit letter) task was better than net performance on the 

complex (colour letter) task during the seventh trial. Also, 

subjects rated the simple task as more simple than the complex 

task on the post-experimental rating scale. These findings 

were expected. The simple task took less time and concentration 

to perform than the complex task. 

The post-experimental rating scale revealed that subjects 

rated their performance from trial seven to eight on the 

simple (digit letter) task as better than on the complex 

(colour letter) task. This finding was expected. Subjects’ 

performance actually did improve from trial seven to eight 

on the simple task and deteriorated from trial seven to eight 

on the complex task. 

Finally, in the event of a replication of this study, 

It would be interesting to administer the Jenkins Activity 

survey in a group situation on a separate day. Perhaps the 

effect of the TABP on the inverted-u relationship between 

stress level and performance would be more pronounced. 

conclusion 

This study has accomplished the following goals: 

the examination of the effects of task difficulty and the 

Type A Behavior Pattern on the inverted-U relationship 

between stress level Carousal) and performance, and the 

examination of possible Type A/B differences in response 



45 

to competition. 

Consistent with the Yerkes-Dodson law, competition 

resulted in a performance increase on the simple (digit 

letter) task, and a performance decrease on the complex 

(colour letter) task. 

As predicted, Type A males performed more poorly than 

Type B males on the eighth trial of the complex task compared 

to the seventh trial. Contrary to expectation, Type A males 

did not perform better than Type B males during the eighth 

trial of the simple task compared to the seventh trial. 

An inverted~U relationship between net performance change 

and heart rate change was found for the complex task. 

It is recommended that the complex (colour letter) task 

be studied further since it seems to be a highly sensitive 

instrument for stress manipulation. 

Competition did not prove to. be significantly more stress- 

ful for the Type A subjects than for the Type B subjects 

as indicated by their heart rates. However, heart rate did 

significantly increase for all four experimental groups due 

to the stress of competition. 

Although tonic heart rate is one of the most reliable 

measures of activation level (Schnore, 1959), there has been 

much controversy in the literature concerning the use of 

a Single measure of physiological arousal (Elliott, 1969, 

1972, 1974; Lacey, 1967, 1974). A multimethod approach 

(Laux, 1976), such as tonic heart rate in conjunction with 
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systolic or diastolic blood pressure would be advisable 

for future research in this area. 

under the stress of competition, subjects rated the 

simple task as more pleasant (eustress) and the complex 

task as less pleasant (distress) compared to the seventh 

trial. Type A and Type B subjects did not differ in their 

self-report of pleasantness ratings. 
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IHE JKNKiNS ACTIVITY SURVEY 

Form T 65 

Medical research is trying to determine how life style may Influence the health 

of people. This survey is part of such a research effort. 

Please answer the questions on the following pages by marking the answers that are 

true for you. Each person is different, so there are no "right" or "wrong" answers, 

ui course, all you tell is strictly confidential—to be seen only by the research team. 

Uo not ask anyone else about how to reply to the items. It is your personal opinion 

that we want. Please use the answer sheet provided to record your responses to the 

items in this booklet. 

Your assistance will be greatly appreciated. 

For each of the following items, please circle the number of the ONE best answer on 

your answer sheet. 

1. Do you ever have trouble finding time to get your hair cut or styled? 

1. Never 2. Occasionally 3. Almost always 

2. Does college "stir you into action"? 

1. Less often than most college students 3. More often than most college 

2. About Average students 

3. Is your everyday life filled mostly by 

1. Problems needing solution 3. A rather predictable routine of events 

2. Challenges needing to be met 4. Not enough things to keep me interested 

• or busy 

4. Some people live a calm, predictable life. Others find themselves often facing 
unexpected changes, frequent interruptions, inconveniences or "things going wrong." 

How often are you faced with these minor (or major) annoyances or frustrations? 

1. Several times a day 3. A few times a week 5. Once a month or less 

2. About once a day 4. Once a week 

3. When you are under pressure or stress, do you usually: 

1. Do something about it immediately 

2. Plan carefully before taking any action 

6. Ordinarily, how rapidly do you eat? 

1. l*m usually the first one finished. 4. I eat more slowly than most 

2. I eat a little faster than average. people. 

3. I eat at about the same speed as most people. 

7. Has your spouse or some friend ever told you that you eat too fast? 

1. Yes often 2. Yes, once or twice 3. No, no one has told me this 
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8. How often do you find youreelf doing nor« than one thing at a time, such as working 
while eating, reading while dressing, figuring out problesis while driving? 

1. I do two things at once whenever practical. 
2. I do this only when I'm short of time. 
3. I rarely or never do more than one thing at a time. 

9. When you listen to someone talking, and this person takes too long to come to 
the point, do you feel like hurrying him along? 

1. Frequently 2. Occasionally 3. Almost never 

10. How often do you actually "put words in his mouth" in order to speed things up? 

1. Frequently 2. Occasionally 3. Almost never 

11. If you tell your spouse or a friend that you will meet them somewhere at a 
definite time, how often do you arrive late? 

1. Once in a while 2. Rarely 3. I am never late. 

12. Do you find yourself hurrying to get places even when there is plenty of time? 

1. Often 2. Occasionally 3. Rarely or never 

13. Suppose you are to meet someone at a public place (street comer, building lobby, 
restaurant) and the other person is already 10 minutes late. Will you 

1. Sit and wait? 
2. Walk about while waiting? 
3. Usually carry some reading matter or writing paper so you can get something 

done while waiting? 

14. When you have to "wait in line," such as at a restaurant, a store, or the post 
office, do you 

1. Accept it calmly? 

2. Feel impatient but do not show it? 
3. Feel so impatient that someone watching could tell you were restless? 
4. Refuse to wgit in line, and find ways to avoid such delays? 

15. When you play games with young children about 10 years old, how often do you 
purposely let them win? 

1. Host of the time 2. Half of the time 3. Only occasionally 4. Never 

16. Do most people consider you to be 

1. Definitely hard-driving and competitive? 3. Probably more relaxed and easy going? 
2. Probably hard-driving and competitive? 4. Definitely more relaxed and easy going 

17. Nowadays, do you consider yourself to be 

1. Definitely hard-driving and competitive? 3. Probably more relaxed and easy going? 
2. Probably hard-driving and competitive? 4. Definitely more relaxed and easy going? 



18. 

19. 

20 

21 

22. 

23. 

24. 

25. 

26 

27. 

28. 

How would your spouse (or closest friend) rate you? 

1- Definitely hard-driving and competitive? 3. Probably relaxed and easy going? 

2. Probably hard-driving and competitive? 4. Definitely relaxed and easy going? 

How would your spouse (or best friend) rate your general level of activity? 

1. Too slow. Should be more active. 

2 About average. Is busy much of the time. 

3- Too active. Needs to slow down. 

Would people who know you well agree that you take your work too seriously? 

I Definitely Yes 2. Probably Yes 3. Probably no 4. Definitely No 

Would people who know /or v :J 1 agree that you have less energy than most people? 

1 Definitely Yes 2. Probably Yes 3. Probably No 4. Definitely No 

Would people who know you well agree that you tend to get irritated easily? 

1. Definitely Yes 2. Probably Yes 3. Probably No 4. Definitely No 

Would people who know you well agree that you tend to do most things in a hurry? 

1 Definitely Yes 2. Probably Yes 3. Probab.cy >,o 4. Definitely No 

Would people who know you well agree that you enjoy "a contest" (competition) 

and try hard to win? 

1. Definitely Yes 2. Probably Yes 3. Probably No 4. Definltfiv No 

Wculd people who know you well agree that you get a lot of fun out or your life? 

1 Definitely Yes 2. Probably Yes 3. Probably No 4, Definitely No 

How was your "temper" when you were younger? 

1. Fiery and hard to control. 

2 Strong, but controllable. 

How Is your "temper" nowadays? 

1. Fiery and hard to control. 

2. Strong, but controllable. 

3. No problem. 

4. 1 almost never got angry. 

3. No problem. 

4. 1 almost never get angry. 

When you are in the midst of studying and someone interrupts you, how do you 

usually feel inside? 

1. I feel O.K. because I work better after an occasional break. 

2. I feel only mildly annoyed. 

3. 1 really feel irritated because most such interruptions are unnecessary. 
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(Remember, the answers on these Questionnaires are confidential information and will 
not be revealed to officials of your school.) 

29. How often are there deadlines in your courses? (If deadlines occur Irregularly, 
please circle the closest answer below.) 

1. Daily or more often. 2. Weekly. 3. Monthly. 4. Never 

30. Do these deadlines usually 

1. Carry minor pressure because of their routine nature? 
2. Carry considerable pressure, since delay would upset things a great deal? 

31. Do you ever set deadlines or quotas for yourself in courses or other things? 

1 No 2 Yes, but only occasionally 3. Yes, once per week or more often. 

32 Uhen you have to work against a deadline, is the quality of your work 

1. Better? 2. Worse? 3. The same? (Pressure makes no difference) 

33 In school do you ever keep two projects moving forward at the same time by 
shifting back and forth rapidly from one to the other? 

I. No, never. 2. Yes, but only in emergencies. 3. Yes, regularly. 

3A DO you maintain a regular study schedule during vacations such as Thanksgiving, 
Christmas, and Easter? 

1. Yes 2. No 3. Sometimes 

35 How often do you bring your work home with you at night or study materials related 
to your courses? 

1. Rarely or never. 2. Once a week or leas often. 3. More than once a week. 

36. How often do you go to the school when it is officially closed (such as nights or 
weekends)? If this is not possible, circle 0. 

1. Rarely or never. 2. Occasionally (less than once a week). 3. Once or more a week. 

37. When you find yourself getting tired while studying, do you usually 

1. Slow down for a while until your strength comes back. 
2. Keep pushing yourself at the same pace in spite of the tiredness. 

38 When you are in a group, do the other people tend to look to you to provide leadership? 

1. Rarely. 3. More often than they look to others. 

2. About as often as they look to others. 

39. Do you make yourself written lists of "things to do" to help you remember what needs 
to be done? 

1. Never 2. Occasionally 3. Frequently 
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IN KACH OF THE FOLLOWING QUESTIONS, PLEASE COMPARE YOURSELF WITH THE AVERAGE STUDENT 
A1 YOUR SCHOOL. PLEASE CIRCLE THE MOST ACCURATE DESCRIPTION. 

^0 In amount of effort put forth, I give 

I 

43. 

Much more 
ef fort 

2.A little more 
effort 

3.A little less 
effort 

In sense of responsibility, I am 

Much more 
responsible 

2. A little more 
responsible 

1 find it necessary to hurry 

I. Much more 
of the time 

2. A little more 
of the time 

3. 

In being precise (careful about detail), I am 

2. A little more 3. 1. Much more 
precise 

A little more 
precise 

I approach life in general 

1. Much more 
seriously 

2. A little more 

seriously 

4.Much less 
effort 

3. A little less 
responsible 

A little less 
of the time 

A little less 
precise 

3. A little less 
seriously 

4. Much less 
responsibl 

4. Much less 
of the time 

4. Much less 
precise 

4. Much less 
seriously 



JENKINS ACTIVITY SURVEY 
ANSWER SHEET 
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PLEASE CROSS OUT THE NUMBER OF THE ONE BEST ANSWER TO EACH ITEM IN THE JENKINS 
ACTIVITY SURVEY. ~ 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

17) 

18) 

19) 

20) 

21) 

22) 

1 2 3 

1 2 3 

12 3 4 

12 3 4 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

3 4 

3 

3 

3 

3 

3 

3 

3 

3 4 

12 3 4 

12 3 4 

1 3 4 

3 4 

3 

3 4 

3 4 

3 4 

23) 

24) 

25) 

26) 

27) 

28) 

29) 

30) 

31) 

32) 

33) 

34) 

35) 

36) 

37) 

38) 

39) 

40) 

41) 

42) 

43) 

44) 

1 3 4 

3 4 

3 4 

3 4 

3 4 

3 

3 4 

3 

3 

3 

3 

3 

3 

3 

3 

3 4 

3 4 

3 4 

3 4 

3 4 

NAME: 
(PLEASE PRINT) 

* AGE:  

STUDENT CLASSIFICATION: 

Thank you for your cooperation. 
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APPENDIX B 

The Digit-Letter Task Responae S^teet 

8 'Pz :r 8 8 8 
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APPENDIX B CONTINUED 

The Digit-letter Task codes sheet 

Trial 1 

0 

£ N W X H K 

Trial 2 

Trial 3 

Trial 4 

0 8 

H JL JL X. JL 
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APPENDIX B CONTINUED 

The Di^it-Ietter Task codes Sheet 

Trial 5 

0 

K N W 

8 

X 

Trial 6 

Trial 7 — 

0 8 

N W H K A 

Trial., 8 
0 8 

JL N W X a 
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APPENDIX C 

The Colour-Letter Task Response Sheet 

YELLOW PINK BROWN BLUE ORANGE BLACK 

BUCK GREY PURPLE GREEN ■jama. R£]L 

BLUE .mjt. £B£I. PINK GREEN YELLOW 

GREY YELLOW PURPLE BLACK ■QRAtigB.. 

BLUE PURPLE ORANGE msm. 

U- 

YELLQW ilREEIL 

BLUE RED BROWN 

mu. -QBANGE PURPij; 

GREY 

BLUE 

-QREX jafiAMSS YEiLOW BROWN RED GREEN 

L- 

MU 

■GREEN 

■JIIBEiE, ORANGE BLACK RED 

■im mm GREEN GREY 

BROWN 

PURPLE 
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ArrmLiA c CONTINUED 

T'he Cjolonr-I.etter Tasl: Codes SDeet 

Trial 1 

RED BLUE YELLOW ORANGE PURPLE GREEN 

IJJ 
BLACK PINK BROWN GREY 

IZ BJ w. R Y 

8L\iE 

UJ 

YEJ.10.V i ORANGE 

H n 

PURPLE i GREEN 

G F 

BUCK 

E 

PINK 

R 

BROWN GREY 

i Y 

RED 

Trial 3 

YEUOWj ORANGE 

i 0 

PURPIE GREEN 

n 

l^cK T P INK 

E F 

BROWN 

R 

GREY 

A 

■RED OLUE 

Y 

Trial 4 

0RANGE| PUKPiE| GREEK 

n V/ Q 

BLACK 

G 

PINK 

F, 
L. 

BROWN 

E 

GREY 

R 

RED BLUE YELLOW 

Y 
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APPENDIX C CONTINUED 

The Colour-letter Took Codes Sheet 

PURPLE 

Trial 5 

GREEN BLACK PINK BROWN GREY RED BLUE YELLOW ORANGE 

B W C G F E R Y 

Trial 6 

I^REENI BLACK 

w 

PINK 

c 

BROWN 

G 

GREY 

F 

RED 

E 

BLUE 

R 

YELLOW 

A 

ORANGE 

Y 

PURPLE 

Trial 7 

BLACK PINK 

W 

BROWN 

h 
GREY RED 

TI IZI 
BLUE 

E 

YELLOW 

~nr 
ORANGE 

A 

PURPLE GREEN 

Trial 8 

PINK BROWN 

W 

GREY RED 

r G 

BLUE 

LFJ 

YEi LOW 

3“ 

ORANGE 

JL 

PURPLE 

A. 

GRCEH 

X 

BLACK 

a 
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APPENDIX D 

The Pleasantness scale 

21 

20 

19 extremely pleasant 

18 

17 very pleasant 

16 

15 pleasant 

14 

13 slightly pleasant 

12 

11 neither pleasant nor unpleasant 

10 

9 slightly unpleasant 

8 

7 unpleasant 

6 

5 very unpleasant 

4 

3 extremely unpleasant 

2 

1 
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1 
Extremely 
pimple 

Please rate the degree of complexity of the task. 

Rating Scale 

2 
Simple 

3 
Slightly 
Simple - 

4 
Neither 
simple 
Nor 
Complex 

5 
slightly 
complex 

6 
complex 

7 
Extremely 
complex 

Rating 

please rate the degree to which you think your 
performance on-the last trial, compared to the 
second last trial, improved or deteriorated. 

1 2 
Deterior- Deterior- 
ated to a ated 
Great Degree 

Rating soale 

3 4 6 6 
Deterior- Neither Improved Improved 
ated slightly Improved slightly 

Nor 
Deteriorated 

7 
Improved 
to a 
Great 
Degree 

Rating 

Please rate the degree to which you think you 
won or lost the competition. 

1 2 
lost Inst 
to a 
Great 
Degree 

pating scale 

3 4 5 6 
Lost Neither Won Won 
Slightly Won or Slightly 

Lost 

7 
Won to a 
Great 
Degree 

Rating 
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APPENDIX P 

The Instruct ions Used Purines; the Experiment 

- put sign on door, bring subject in, ask his name and 
introduce yourself, sit the subject down and have him 
sign the consent form* Have him complete the JAS* 
Explain that you are going to keep a record of his HR 
during the study. Attach the plethysmograph to the 
index finger of his nonpreferred hand. Explain how the 
plethysmograph works and inform the subject that it 
must be kept still if it is to function properly. Get 
the HR recording working satisfactorily. Read the f^ollow- 
ing instructions. 

I want you to sit here for awhile-about five minutes- 

and relax completely so that I can get a record of your heart 

rate at a resting level. Just relax and try not to think about 

the experiment. There lis nothing to worry about and I promise 

that you will not be hurt. 

Every once in awhile during this experiment I am going 

to ask you to rate how pleasant you found doing something, por 

example, at the end of the relaxation period I will ask you: 

How pleasant were the last few seconds of the relaxation period? 

You must simply give me a number from the pleasantness scale 

right here (point to the scale). You should say 17 (point to 

the scale) if you found the relaxation period very pleasant. 

Or, if you found the relaxation period very unpleasant you 

should say 5 (point to the scale).- Or, if you cannot decide 

whether it was pleasant or unpleasant, you should say 11 (point 

to the scale). So, whenever I ask you to rate how pleasant 

something was you will give me a number anywhere from 1 to 21 

(point to the scale). OK? 
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During the relaxation period you will have to Iceep the 

plethysmograph as still as possible. You should move around 

as little as possible, and you will not be able to ask any 

questions. So, if you have any questions you should ask me 

now. (Encourage questions). Now you should make yourself 

as comfortable as possible so that you will be able to stay 

still and relaxed during the relaxation period. 

- go behind the shelves and ask the subject if he is relaxed 
and comfortable, press the everit marker to indicate the 
beginning of the relaxation period on the polygraph. Remain 
absolutely quiet and still during the subject's relaxation 
period. After exactly five minutes, press the event marker 
again. 

OK - the relaxation period is finished. How pleasant did 

you find the last few seconds of the relaxation period? 

record the subject's response. Bring out the first trial 
of the task and place it on the table in front of the subject. 
After the subject has been randomly assigned to either the 
simple or complex task, read the appropriate instructions. 

The digit-letter task will require the following istructions. 

This is a digit-letter substitution task. What you have 

to do is this: under each of these numbers (point) I want you 

to put the appropriate letter from above. For example, under 

the 6 you would put in a L, under the 9 you would put in an A, 

and so on. You are to start here (point) and continue on without 

skipping any. When you reach the end of the line simply go on 

to the next line. You have to do the substitutions in the order 

they appear down here,(point). you are not allowed to do all 

the O's, then all the I's, then all the 2's, etc. Also, if 

you make any mistakes, simply go on. Any questions? Get 
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yourself into a comfortable position for doing the task and 

remember that you have to keep the plethysmograph as still 

as possible. 

The colour-letter task will require the following instructions. 

This is a colour-letter task. You will use a response 

sheet (point), a colour code (point) and ten coloured pencils 

(point) to perform the task. Tbe ten coloured pencils 

correspond to the ten colours found in the colour code. The 

ten colours are: red, blue, yellow, orange, purple, green, 

black, pink, brown, and grey (point to colour code while naming 

the colours). Now, l would like you to pick up the correct 

coloured pencil as I call out all the ten colours once again. 

This will ensure me that you are familiar with the colours. 

OK? Good, now we can proceed. 

In front of you is a response sheet (point). Words 

referring to specific colours are printed on this sheet. 

Below each word is a space (point) which you must fill with 

the correct response. What you must do is this: find the 

colour (point to the colour code) which is indicated by the 

word on the response sheet. For example, if the word YBLLOW 

is printed on the response sheet you must find the colour 

yellow in the colour code, you will notice that the coloured 

word in the code refers to a specific colour (point). For 

example, the word ORANGE may be coloured in YELLOW, your 

task is to print the letter found below the colour code in 

the colour indicated by the word in the code. For example. 
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if the letter B is found below the word RED, you must print 

the B in RED. Or, if the letter K is found below the word 

GREY, you must print the K in GREY. 

To summarize the task, you must look for the colour 

indicated by the word on the response sheet and print the 

letter below in the colour indicated by the word on the colour 

code. Any questions? 

You are to start here (point to the response sheet) and 

continue on without skipping any. When you reach the end of 

the line simply go on to the next line. You have to do the 

task in sequential order. You cannot do all the YELLOW's, 

then all the RED's, etc. Also, if you make any mistakes, 

simply go on. Any questions? Get yourself into a comfortable 

position for doing the task and remember that you have to 

keep the plethysmograph as still as possible. 

-turn the code upsidedown on the table, pick up the buzzer 
and read the following: 

When I am ready to have you begin the task I will say 

"turn over your code", and you will turn the code over with 

your free hand, remembering to keep the plethysmograph still. 

Then I'll say "ready?". And when you are ready you should 

say "yes". After you have said yes i will say "OK", and I’ll 

buzz the buzzer like this (demonstrate), ^en I buzz the 

buzzer, you begin doing the task as quickly as possible. 

When time is up I'll buzz again and you'll have to stop 

immediately, put your pencil down, and turn the task over. 

Once again remember that you have to keep the plethysmograph 
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still even when you are doing the tasks. Any questions? 

run the first trial. As soon as the trial is finished, 
say: How pleasant did you find the' trial? 

score, point out errors, show the subject how to correct 
errors, and give the score. Bring out the second trial 
and place it face down on the table in front of the subject. 
Read the following instructions. 

This is another variation of the same task, you do it 

the same way as the first one. Remember to work as quickly 

as possible. 

run the second trial the same way as the first, then trials 
3 through to 7. At the end of the seventh trial, excuse 
yourself from the room momentarily to get the competitor. 

bring the competitor into the room, introduce him as another 
introductory psychology student, seat him opposite the 
subject, and attach the piethysmograph. Bring out two 
codes for trial 8 and place them face down on the table. 

By now you both know how to do the task. I want you both 

to do another form of the same task. only difference 

between this one and the earlier trials is that instead of 

doing the task as quickly and as well as possible, I also want 

you to try and do it faster than the other person. In other 

words, we are going to have a competition. 1*11 let you 

know who won at the end of the experiment. When I am ready 

to have you compete I'll say "turn over your codes", and you 

should turn your codes over with your free hand, remembering 

to keep your other hand still. Then I'll say "ready?", and 

when you are ready to begin you should both say "yes". After 

you both have said yes. I'll say 0K| and I'll press the buzzer 

like this (demonstrate), When I buzz the buzzer, you begin 

doing the task as quickly and as well as possible, while at 
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the same time trying to beat the other person. When time 

is up I’ll buzz the buzzer again (demonstrate), and you 

will have to stop immediately, put your pencils down, and 

turn over your tasks, please remember to keep your plethys- 

mograph still. Any questions? 

run the competition trial, when the trial is finished say, 
”How pleasant did you find the trial?”, first to the subject 
and then to the competitor (competitor is instructed to 
give the same rating as the subject). 

remove the piethysmograph, take 60 seconds to score the 
trial and announce the winner. Ask the subject to complete 
the post-experimental rating scale. Thoroughly debrief 
the subject. .The confederate is shown out of the room 
before the subject is given the post-experimental rating 
scale. 

Debriefing 

ask subject what he thought the experiment was about, 

ask subject if he had heard anything about the experiment. 

- explain the experiment to the subject. 

- tell the subject that he cannot be in the experiment again. 

- remind the subject that he will be credited. 

- ask the subject to keep the details of the experiment 
confidential. 

thank the subject for his cooperation and participation. 
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Legend for the Raw score Pages 

GROUP 

A/S Type A/simple task 

A/C Type A/complex task 

B/S Type B/simple task 

B/C Type B/complex task 

Note: Each of the four experimental groups had fifteen subjects. 

HRREST heart rate scores for the relaxation period 

HR7 heart rate scores for the seventh trial 

HRS heart hate scores for the eighth trial 

SRREST self-report of pleasantness scores for the relaxation 
period 

SR7 self-report of pleasantness scores for the seventh 
trial 

SR8 self-report of pleasantness scores for the eighth 
trial 

PER? performance scores for the seventh trial 

PER8 performance scores for the eighth trial 

ER7 errors for the seventh trial 

ER8 errors for the eighth trial 

A/B Jenkins Activity survey scores on the overall A/B 
subscale 

Q1 the degree of complexity of the task 

Q2 the degree to which the subject thinks his performance 
on the last trial compared to the second last trial- 
improved or deteriorated 

Q3 the degree to which the subject thinks he won or 
lost the competition 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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Raw Scores 

HRREST HR7 HRS SRREST SR7 SR8 PER7 

86 

70. 

74 

45 

77 

61 

77 

83 

58 

57 

67 

71 

64 

72 

71 

82 

79 

90 

51 

80 

77 

79 

100 

59 

67 

84 

76 

74 

80 

79 

98 

100 

117 

,67 

97 

80 

90 

132 

70 

93 

119 

80 

99 

99 

88 

11 

7 

15 

17 

13 

15 

9 

15 

16 

10 

10 

15 

11 

17 

11 

8 

16 

17 

15 

15 

19 

13 

10 

13 

9 

7 

12 

9 

14 

14 

15 

19 

17 

15 

17 

19 

13 

12 

15 

16 

11 

15 ■ 

12 

16 

16 

55 

50 

54 

50 

53 

47 

55 

46 

50 

47 

49 

55 

41 

51 

47 



k 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Q3 

6 

5 

5 

3 

3 

4 

3 

4 

6 

3 

3 

5 

3 

3 

2 
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PER8 ER7 ER8 A/B Q1 Q2 

57 0 0 

57 0 0 

53 0 0 

49 0 0 

55 0 1 

50 0 0 

56 0 2 

47 0 0 

57 0 0 

51 0 0 

58 0 0 

60 0 0 

46 6 0 

52 0 0 

59 0 2 

9 4 6 

8 4 5 

9 5 6 

12 4 3 

8 4 4 

10 2 6 

8 4 3 

7 14 

7 2 6 

15 4 5 

10 4 6 

7 3 5 

7 2 6 

12 2 5 

15 3 5 
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GROUP 

A/C 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

iiRREST 

72 

81 

67 

65 

82 

62 

89 

60 

71 

52 

65 

81 

64 

85 

68 

HR7 HRS SRREST SR7 

89 

98 

78 

72 

75 

81 

91 

64 

74 

59 

98 

91 

78 

89 

80 

125 

118 

9j3 

78 

76 

107 

99 

75 

115 

8p 

108 

107 

97 

88 

110 

13 

15 

12 

15 

11 

15 

11 

15 

16 

15 

15 

13 

11 

13 

15 

13 

12 

15 

13 

12 

11 

11 

11 

13 

11 

11 

10 

7 

11 

13 

SR8 

9 

9 

15 

16 

10 

7 

11 

9 

11 

9 

11 

10 

5 

9 

11 

PER7 

16 

14 

12 

13 

10 

15 

18 

8 

17 

12 

11 

15 

13 

13 

18 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Q3 

4 

5 

3 

4 

2 

3 

4 

6 

4 

3 

4 

5 

4 

4 

4 
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PER8 ER7 ER8 

16 1 5 

15 1 0‘ 

12 2 1 

10 0 0 

8 0 0 

12 0 1 

12 0 1 

8 3 1 

14 4 2 

11 0 0 

11 1 1 

14 2 1 

13 1 2 

8 0 0 

19 1 4 

A/B Q1 Q2 

7 5 2 

7 2 3 

8 5 4 

9 5 3 

9 5 4 

8 5 2 

19 2 4 

10 3 5 

8 5 3 

9 4 3 

9 5 5 

16 5 5 

9 5 3 

9 4 2 

11 6 4 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

41 

36 

65 

40 

56 

50 

44 

59 

49 

45 

41 

51 

37 

63 
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HRREST HR7 HR8 SRREST SR7 SR8 

39 

81 

89 

83 

66 

82 

81 

75 

74 

56 

84 

64 

71 

57 

75 

-104 

87 

98 

86 

80 

33 

96 

83 

89 

61 

85 

67 

80 

57 

84 

150 

' 97 

91 

90 

96 

103 

119 

108 

117 

91 

93 

77 

86 

61 

86 

11 

13 

15 

11 

14 

17 

15 

16 

14 

14 

9 

15 

12 

13 

14 

17 

13 

13 

11 

11 

15 

13 

13 

12 

10 

9 

9 

13 

11 

14 

17 

17 

15 

11 

12 

17 

17 

14 

15 

13 

17 

12 

14 

13 

14 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Q3 

3 

5 

4 

2 

4 

4 

5 

3 

5 

5 

5 

4 

3 

3 

5 
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PER8 ER7 ER8 A/B Ql 

53 0 

47 0 

38 0 

56 0 

44 1 
( 

57 0 

54 0 

48 0 

66 0 

61 0 

53 0 

41 0 

49 0 

44 0 

64 0 

0 4 2 

0 6 5 

0 5 1 

0 4 4 

0 6 4 

0 4 3 

0 6 1 

15 1 

0 5 2 

0 5 3 

2 3 1 

16 1 

0 2 2 

0 4 4 

0 6 1 
i 



1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

11 

8 

11 

9 

13 

16 

13 

15 

10 

10 

12 

14 

12 

15 

14 
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MEREST HE7 HR8 SRREST SR7 SR8 

71 

69 

61 

88 

78 

63 

62 

84 

71 

98 

78 

85 

71 

68 

63 

84 

68 

72 

89 

99 

83 

80 

98 

77 

104 

89 

92 

73 

80 

73 

77 

84 

79 

90 

no 
90 

93 

130 

87 

116 

108 

104 

78 

93 

89 

11 

15 

16 

IQ 

17 

13 

16 

11 

13 

16 

16 

12 

15 

16 

14 

10 

15 

9 

11 

13 

11 

14 

11 

7 

12 

15 

11 

15 

11 

13 

7 

9, 
7 

11 

9 

9 

15 

17 

11 

9 

14 

10 

14 

11 

10 
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GROUP PER8 ER7 ER8 A/B Q1 Q2 Q3 

B/C 

1 

2 

3 

4 

8 

10 

11 

9 

5 12 

6 13 

7 13 

8 17 

9 12 

10 9 

0 

1 

0 

1 

1 

4 

3 

0 \ 

2 

1 

11 11 1 

12 9 4 

13 11 0 

14 15 1 

15 13 1 

.1 

2 

1 

0 

6 

6 

4 

3 

2 3 

2 

1 

0 

0 

1 

0 

1 

2 

2 

1 

6 

2 

5 
1 

4 

4 

6 

6 

3 

2 

4 

4 

3 

5 

3 

5 

3 

5 

3 

3 

6 

4 

4 

5 

5 

5 

2 

4 

4 

4 

2 

3 

5 

6 

5 

5 

5 

3 

5 

4 

3 

3 

4 

5 

5 

3 

5 

4 

5 

4 

5 

6 

5 

5 

5 

5 
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Heart Rate Scores for the 

Relaxation Period 

Source of variation df m 
Main Effects 
Type 
Task 

Type X Task 

Explained 

Residual 

Total 

329.93 
326.67 

3.27 

38.40 

368.33 

6370.40 

6738.73 

2 
1 
1 

1 

3 

56 

59 

164.97 
326.67 

3.27 

38.40 

122.78 

113.76 

114.22 

1.45 
2.87 
.03 

.34 

1.08 

TOTAL POPULATION 

M 72.23 
ap 10.69 
N 60 

TYPE TASK 

A B Simple 

M 69.90 74.57 
^ 10.46 10.57 
N 30 30 

M 72.00 
Sp 10.90 
N 30 

A/S A/C B/S B/C 

68.87 70.93 
^ 10.66 10.53 
I 15 15 

75.13 74.00 
10.56 10.92 
15 15 

.Probability 

.24 

.10 

.87 

.56 

.37 

complex 

72.47 
10.65 
30 
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Heart Rate Scores for the 

Seventh Trial 

Source of Variation SS 6^ 

Main E^‘i‘ects 378.17 2 
Type 268.82 1 
Task 109.35 1 

’ Type X Task 25.35 1 

Explained 403.52 3 

Residual 7767.73 56 

Total 8171.25 59 

Probability 

-.26 
.17 
.38 

.67 

.41 

138.71 

138.50 

MS r 

189.08 1.36 
268.82 1.94 
109.35 .79 

25.35 .18 

134.51 .97 

TOTAL POPULATION 

M. 81.25 
SS 11.77 
N 60 

TYPE TASK 

A B 

M 79.13 83.37 
SD 11.59 11.75 
N 30 30 

Simple Complex 

M 79.90 82.60 
^ 12.42 11.12 
a 30 30 

A/S 

77.13 
ll.;69 
15 

A/C 

81.13 
11.54 

B/S 

82.67 
12.91 
15 

B/C 

84.07 
10.89 
15 

M 

N 
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Self-Report of Pleasantness scores 

for the Relaxation Period 

Source of variation SS SI* IS 

Main Effects .12.17 2 6#08 
Type 4.82 1 4.82 
Task 7.35 1 7.35 

Type X Task .42 1 .42 

Explained 12.58 3 4.19 

Residual 314.40 56 5.61 

Total 326.98 59 5.54 

1.08 
w86 

1.31 

.07 

.75 

TOTAL POPULATION 

li 13.52- 
Sp 2«35 
N 60 

TYPE TASK 

A B Simple 

M 13.23 13.80 
SB 2.54 2.16 
N 30 30 

M 13.17 
SD 2.65 
“N 30 

A/S A/C B/S B/C 

12.80 
3.14 

15 

13.67 
1.76 

15 

13.53 
2.10 

15 

Probability 

.35 

.36 

.26 

.79 

.53 

Complex 

13.87 
2.00 
30 

M 
N 

14.07 
2.25 

16 
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Self-Report of Pleasantness Scores 

for the Seventh Trial 

Source of Variation ^ 

Main Effects 8.97 

Type .15 
Task 8.82 

Type X Task 2.02 

Explained 10.98 

Residual 361.20 

Total 372.18 

i2if. 

2 
1 
1 

1 

3 

66 

59 

m 
4.48 
.15 

8.82 

2.02 

3.66 

6.45 

6.31 

.70 

.02 
1.37 

.31 

.57 

probability 

.50 

.88 

.25 

.58 

TYPE 

M 12.17 

SP 2.81 
N 30 

B 

12.07 
2.23 

30 

.TOTAL POPULATION 

sn 
K 

12.12 
2.51 

60 

TASK 

M 
SE 

Simple 

12.60 
2.19 

30 

Complex 

11.73 
2.05 

30 

sp 
N 

A/S 

12.73 
3.51 

15 

A/C 

11.60 
1.80 

15 

B/S 

12.27 

2.19 
15 

B/C 

11.87 
2.33 

15 
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Net Performance Scores for the 

Seventh Trial 

Source of Variation SS df MS Probability 

Main Effects 
Type 
Task 

Type X Task 

Explained 

Residual 

Total 

20778.43 
58.02 

20720.42 

.82 

20779.25 

1387.73 

22166.98 

2 
1 
1 

1 

3 

56 

59 

10389.22 
58.02 

20720.42 

.82 

6926.42 

24.78 

375.71 

419.24 
2.34 

836.15 

.03 

279.51 

.00 

.13 

.00 

.86 

.00 

TOTAL POPULATION 

M 
N 

30.32 
19.38 
60 

TYPE TASK 

A B Simple complex 

E 

N 

31.30 
19.35 
30 

29.33 
19.70 
30 

M 48.90 11.73 
SB 6.47 2.84 
N 30 30 

A/S A/C 

M 50.00 12.60 
SD 4.02 3.16 
N 15 15 

B/S 

47.80 
8.24 

15 

B/C 

10.87 
2.26 

15 
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Heart Rate Change Scores from the 

Seventh to the Eighth Trial 

source of variation ^ 

Main Effects 406.03 
Type 322.02 
Task 84.02 

Type X Task 33.75 

Explained 439.78 

Residual 7062.40 

Total 7502.18 

probability 

.21 

.12 

.42 

.61 

.33 

56 126.11 

59 127.16 

^ MS Z 

2 203.02 1.61 
1 322.02 2.55 
1 84.02 .67 

1 33.75 .27 

3 146.59 1.16 

TOTAL POPULATION 

M 15.38 
11.28 

E 60 

TYPE TASK 

A B 

M 17.70 13.07 
^ 10.81 11.43 
N 30 30 

simple complex 

M 16.57 14.20 
SD 11.73 10.87 
N 30 30 

A/S 

18.13 
9.63 

15 

A/C 

17.27 
12.21 
15 

B/S 

15.00 
13.68 
15 

B/C 

11.13 
8.69 

15 

M 
SD 
K 
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Self-Report of Pleasantness Change Scores 

from the Seventh to the Eighth Trial 

Source of Variation SS ^ ^ 

Main Effects 194.67 2 97.91 17.91 
Tvpe .27 1 .27 .06 
Task 194.40 1 194.40 35.76 

Type X Task 1.67 1 1.67 .31 

Explained 196.33 3 65.44 12.04 

Residual 304.40 56 5.44 

Total 500.73 69 8.49 

TOTAL POPULATION 

M 
M 
N 

.67 
2.91 

60 

TYPE 

M 
SB 
N 

.50 
2.83 

30 

B 

.63 
3.05 

30 

TASK 

pimple 

M 2.37 
SD 2.13 
“N 30 

N 

A/S 

2.47 
2.23 

15 

A/C 

-1.47 
1.81 

15 

B/S 

2.27 
2.09 

15 

B/C 

-1.00 
3.02 

15 

Probability 

.00 

.83 

.00 

.58 

.00 

complex 

-1.23 
2.46 

30 
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Net performance Cl^ange Scores from the 

Seventh to the Eighth Trial 

source of Variation SS J! 

Main Effects 325.47 2 162.73 17.20 
Type 8.07 1 8.07 .85 
Task 317.40 1 317.40 33.55 

1 

Type X Task 5.40 1 5.40 .57 

Explained 330.87 3 110.29 11.66 

Residual 529.87 56 9.46 

Total 860.73 59 14.59 

TOTAL POPULATION 

M 1.23 
SD 3.82 
If 60 

TYPE TASK 

A 3 simple 

M .87 1.60 

SD 4.09 3.56 
"IT 30 30 

M 3.53 
SD 3.57 

30 

A/S A/C B/S B/C 

K 
SD 
N 

3.47 
3.62 

15 

-1.73 
2.66 

15 

3.60 
3.64 

15 

-.40 
2.10 

15 

Probability 

.00 

.36 

.00 

.45 

.00 

Complex 

-1.07 
2.45 
30 
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Post-Experimental Rating; Scale 

91 

Source of Variation SS df MS X 

Main Effects 37.50 2 18.75 13.55 
Type 3.75 1 3.75 2.71 
Task 33.75 1 33.75 24.39 

Type X Task 2.02 1 2.02 1.46 

Explained 39.52 3 13.17 9.52 

Residual 77.47 56 1.38 

Total 116.98 59 1.98 

TOTAL POPULATION 

M- 
Si* 
IT 

3.52 
1.41 

60 

TYPE 

JL 3.77 
^ 1*25 

R 30 

B 

3.27 
1.53 

30 

TASK 

Simple 

M 2.77 
SU 1.33 

N 30 

HL 
XD 

N 

A/S 

3.20 
1.15 

15 

A/C 

4.33 
1.11 

15 

B/S 

2.33 
1.40 

15 

B/C 

4.20 
1.01 

15 

Probability 

.00 

.11 

.00 

.23 

.00 

Complex 

4.27 
1.05 

30 
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Post-Experimental Rating Scale 

source of Variation SS 

Main Effects 17.13 
Type .07 
Task 17.07 

lype X Task 3.27 

Explained 20.40 

Residual 59.33 

Total 79.73 

S2 

Sf JS JE 

2 8.57 8.09 
1 .07 .06 
1 17.07 16.11 

1 3.27 3.08 

3 6.80 6.42 

56 1.06 

59 1.35 

TOTAL POPULATION 

M 4.27 
SD ‘1.16 
N 60 

TYPE TASK 

A B simple 

M_ 4.23 4.30 
^ 1.30 1.02 
N 30 30 

M 4.80 
Sp .92 
N 30 

I 
sp 
N 

A/S 

5.00 
1.07 

15 

A/C 

3.47 
1.06 

15 

B/S 

4.60 
.74 

15 

B/C 

4.00 
1.20 

15 

Probability 

.001 

.80 

.00 

.09 

.001 

Complex 

3.73 
1.14 
30 
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Post-Experimental Rating scale 

source of variation SS 

Main Effects 4.17 
Type 2.82 
Task 1.35 

Type X Task 1.36 

Explained 5.52 

Residual 55.07 

Total 60.58 

S3 

df F 

2 2.08 2.12 
1 2.82 2.86 
1 1.35 1.37 

1 1.35 1.37 

3 1.84 1.87 

56 .98 

59 1.03 

.TOTAL POPULATION 

■ M 

K 

4.08 
1.01 

60 

TYPE TASK 

M 
SD 
N 

3.87 
1.04 

30 

3 

4.30 
.95 

30 ‘ 

simple 

M. 3.93 
SD 1-11 
N 30 

M 
SD 
JY 

A/S 

3.87 
1.25 

15 

A/C 

3.87 
.83 

3/S 

4.00 
1.00 

15 

B/C 

4.60 
.83 

15 

probability 

.13 

.10 

.25 

.25 

.16 

complex 

4.23 
.90 

30 

16 


