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CHAPTER I 

INTRODUCTION 

The horse's usefulness to man is unique among large domestic farm 

animals because i t s primary function is to furnish work and or recrea

t ion rather than food. This use of the horse necessitates handling and 

t ra in ing to allow i t to perform specif ic tasks. The horse's value 

increases with t r a i n i n g , making learning a primary factor in the eco

nomics of the horse industry. 

Learning in horses has only recently at t racted the at tent ion of 

animal sc ien t i s t s . Most research in the horse industry has been conducted 

in the areas of nu t r i t i on and/or physiology. Because learning plays a 

key ro le in increasing the value of horses, learning research is taking 

a place of importance beside nu t r i t i on and physiology. 

Horsemen have argued the value of early experience or handling for 

many years. Some prefer to begin t ra in ing two- or three-year-olds that 

have had l i t t l e or no contact with man. Others prefer to s tar t them 

under saddle only a f ter extensive handling. 

Heird et_ al_. (1981) showed that horses handled as weanlings were 

less emotional and learned a spatial learning maze task in less time 

than horses that had experienced no handling. The nonhandled horses 

never achieved learning in the maze task. This experiment was designed 

to determine the least amount of handling necessary for the horses to 

achieve learning in 20 days of maze tes t i ng . Due to the time involved 

in working ind iv idua l l y with horses, ranchers and horsemen could optimize 

the i r labor i f some guidelines were avai lable for early handling schemes. 

The objectives of th is study were t o : 1) compare the t r i a l s required 
1 



to reach criterion in a learning task as a function of varying amounts 

of early handling, 2) compare the percentage correct response in a 

learning task as a function of varying amounts of early handling, 3) 

compare the preconditioning trainability score to the trials required to 

reach criterion, percentage correct response, and the amount of early 

handling, 4) compare the emotionality of the different experience 

groups, 5) compare the trainability under saddle scores with trials to 

criterion, percentage correct response, emotionality and preconditioning 

trainability scores, 6) compare sire groups on trials to criterion, 

percentage correct response and emotionality, and 7) compare the dif

ferent sexes of the horses on trials to criterion, percentage correct 

response, emotionality and preconditioning trainability score. 



CHAPTER II 

LITERATURE REVIEW 

The e f f ec t of various amounts of handling at di f ferent ages on 

a b i l i t y to learn only recently has aroused the cur ios i ty of animal 

s c i e n t i s t s . In the domestic l ivestock spec ies , swine, c a t t l e and sheep, 

learning has been of l i t t l e importance since these species are important 

for meat production only. Horses are primarily used as recreational 

animals and are handled by humans on a one-to-one bas is . A young 

horse's a b i l i t y to learn may be the most important factor in determining 

i t s future value. The importance of early experience as a determiner of 

learning in horses was f i r s t investigated by Heird et̂  aj_. (1981). He 

concluded that early handling increased the learning a b i l i t y of horses. 

In addi t ion , resu l t s from his study indicate that the horse exposed to a 

wide range of stimuli should be handled more than the horse exposed to 

1imited s t imul i . 

Although the ir research has not been done with horses, psycho

l o g i s t s have been interested in e f fec ts of early experience for a long 
N 
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time. Hebb (1949) theorized that animals that were rich in earl,y exper

iences would prove superior in ability to learn over those that were 

deprived of early experiences. He further stated that the magnitude of 

this faci l i tative effect was generally inversely related to the age at 

which perceptual experience was gained by the individual. Harlow (1949) 

demonstrated the ability of animals to use "learning sets." Prior to 

the work of Hebb and Harlow, most psychologists believed learning 

abil ity to be genetically controlled and l i t t l e affected by previous 

experience. 



Learninq 

Learning is defined as a change in an organism, due to experience, 

which can affect the behavior of the organism (Hintzman, 1978). Ob

jective studies of learning began around the turn of the century with 

the work of Russian physiologist, Ivan P. Pavlov. Pavlov had noticed 

while studying reflexes of the salivary glands that, if the same dog was 

used repeatedly in an experiment, salivation began even before food 

entered the mouth. Pavlov viewed this as a learned reflex, produced by 

pairing of a neutral stimulus with food in the mouth. More importantly, 

the results of the experiment established that the functioning of the 

nervous system could best be studied using objective observations in 

carefully controlled experimental settings (Hintzman, 1978). 

Pavlov's work gave added force to arguments made by an American 

psychologist, John B. Watson. He advocated a change in psychology 

toward a position he called behaviorism (Watson, 1913, 1919, 1930). His 

position was that psychology should cease to be a science of mental life 

and become a science of behavior. In the field of behaviorism, two 

effects were produced that have had lasting influences on the study of 

learning. First, subjective moods of observation were disallowed. 

Rather than explaining behavior as the result of feelings and images 

passing through the subject's mind, theorists tried to specify the 

principles of operation of a machine that would behave as the animal 

being investigated. Secondly, an effect of behaviorism was for scien

tists to prefer animal subjects in learning experiments. Watson's view 

was that the nature of learning in animals and in humans was basically 

the same. The albino rat and the pigeon have thus produced most of the 



information about learning in animals (Hintzman, 1978). 

Two types of learning were explained by Tarpy (1975). Classical or 

Pavlovian learning occurs as a result of association of a conditioned 

stimulus with an unconditioned stimulus. After the association is 

learned, responses occur following a conditioned stimulus. Instrumental 

or operant learning occurs when the animal's behavior is instrumental in 

obtaining the desired outcome. Tarpy (1975) further stated that the 

only objective measure of overt behavior is performance. To differ

entiate learning and performance, learning is the underlying process 

which determines performance. Therefore learning, which is not measur

able, can be estimated by measuring performance, which can be quanti

fied. Performance or response strength is the rate of frequency, vigor, 

speed and responding over time. The increase in response strength or 

performance represents learning. 

A device made popular by animal psychologists for measuring re

sponse strength is the maze. First described by Small (1899), numerous 

variations of the maze now exist, including a straight alley maze, a T-

maze or a complex maze (Hintzman, 1978). All of the maze designs have a 

start box, where the animal is placed initially, a goal box, which 

contains the reward, and a pathway linking the start and goal boxes. 

The designs basically differ in pathway complexity from the straight 

alley pathway to the complex maze with blind alleys and cul-de-sacs. 

Drive and motivation can cause the effectiveness of the stimuli to 

increase. Ores pi 0-942) stated that reward is an important part of maze 

learning. Zeaman (1949), in an experiment on reward magnitude, found 

that rats have shorter latency when the size of the food reward in-



creases. 

The maze, although pr imar i ly designed for laboratory animals, has 

found i t s way into learning research for large domestic animals. Stu

dies have been done on maze learning in swine (Hammell et_ a l - , 1975; 

Weickert and Barr, 1966) and ca t t l e (Weickert et a l . , 1966; Dickson, 

1967). A two-compartment maze was used by Kratzer (1971) and Haag et̂  

a l . (1980) to study learning in horses. Fiske and Potter (1979) used a 

modified Y-maze to study learning differences in yearl ing horses. A 

modified T-maze was used by Heird et_ a\_. (1981) to investigate the 

ef fects of ear ly experience on learning in horses. 

The Hebb-Williams closed f i e l d maze (Hebb and Wil l iams, 1946) has 

been used successfully in learning research in rats (Rabinovitch and 

Rosvold, 1951), opossums (Pollard and Lysons, 1967), fer rets (Pollard 

and Lewis, 1969), mice (Livesey, 1966; Preston and Kirkbey, 1973) and 

rhesus monkeys (Zimmerman, 1969). McCall et̂  a]_. (1981) used the Hebb-

Williams maze to examine learning a b i l i t y in yearl ing horses. The data 

indicate that the Hebb-Williams maze is useful in measuring differences 

in a b i l i t y to learn in horses (McCall et^al_., 1981). 

Early Experience and A b i l i t y to Learn 

The only research in which horses were tested for learning a b i l i t y 

a f te r experiencing d i f fe ren t levels of handling was done by Heird et al . 

(1981). He employed three groups of yearl ing f i l l i e s , group 1 having 

essent ia l ly no handling, group 2 having an intermediate amount of 

handling and group 3 having extensive handling. Al l three groups were 

tested for place learning using a modified T-maze. Learning c r i t e r i o n 

for each of the 20 days of the study was 11 of 12 correct responses with 



the l as t eight being consecutive. The nonhandled f i l l i e s in group 1 

achieved the lowest percent correct responses and the most t r i a l s to 

c r i t e r i o n . In f a c t , group 1 showed no evidence of learning during the 

20 days of t r i a l s . Groups 2 and 3 learned the place task, as evidenced 

by an increase over time of the percent correct responses and a decrease 

in number of t r i a l s to c r i t e r i o n . Heird et al_. (1981) concluded that 

ear ly handling increased the horses' a b i l i t y to learn. 

Although the Heird et̂  aj_. study is the only experience work done 

with horses, much has been done with other species, especial ly mice, 

rats and dogs. Hebb (1947) theorized that animals score higher on 

complex behavior tests when a r i ch environment is provided early in 

l i f e . To develop his be l i e fs , he placed some young rats from the 

laboratory in his home with his ch i ldren. These ra t s , which were 

exposed to numerous conditions and experiences not typical for labor

atory r a t s , scored s ign i f i can t l y better on the Hebb-Williams maze test 

than the laboratory ra t s . 

Bernstein (1957) showed tha t , i f rats were handled beginning at 20 

days of age, the i r a b i l i t y to learn a discr iminat ion task was improved. 

Anderson et̂  aj_. (1972) found that rabbits which received handling during 

infancy were less t i m i d , more act ive and more exploratory as compared to 

rabbi ts which received no handling during infancy. Other sc ient is ts 

have found that experience enriched rats exhibited greater learning 

a b i l i t y . (Hebb, 19.47; Bingham and G r i f f i t h s , 1952; Forgay and Forgay, 

1952; and Thompson and Heron, 1954). 

Handling is not the only early experience that has been found to 

a f fec t learn ing. Tavolga 0969) stated that experience is a co l lec t ion 
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of stimulative effects that impinge upon the individual throughout its 

lifetime of developments. These stimulative effects include external 

stimuli to specific sense organs, as well as a wide range of chemical 

and physical changes that take place at all stages of development of an 

individual. These effects may be manifested at stages significantly 

later than those during which the stimuli were first encountered. For 

example, chick embryos conditioned to tactile stimuli before about 10 

days of incubation exhibit increased responsiveness to stimuli at later 

stages (Tavolga, 1969). Exposure of the larvae of certain species of 

solitary wasps to the odor of a given species of prey organism has its 

trace effect in the adult. The adult wasp, in such cases, will deposit 

her eggs only on that prey species (Tavolga, 1969). Denenberg and Bell 

(1960) found that shocking resulted in contrasting learning abilities 

when shocked animals were tested against those that were not shocked. 

Some of the shocked animals exhibited less ability to learn when com^ 

pared to the nonshocked animals while others were superior in ability to 

1 earn. 

Another factor affecting learning ability is isolation or lack of 

socialization (Kratzer, 1971). Infrequent break intervals in isolation 

can counteract the ill effects of isolation rearing (Fuller, 1967). 

Thompson and Heron (1954) found an opposite effect in dogs. They found 

that restricted dogs explore more than nonrestricted dogs. This was 

attributed to the fact that nonrestricted dogs led a more experience 

enriched life, were more accustomed to strange experiences, and con

sequently showed less curiosity in new surroundings. Sluckin (1972) 

suggested that this lack of curiosity could be due to a lack of in-



telligence in the deprived subjects; however. Fuller (1967) has shown 

that deprived dogs are not always lacking in development of intelligent 

behavior. Fuller and Clark (1966) indicated that the differences in 

learning capacities may be due to emotional disturbance resulting from 

emerging from the safe and familiar isolation boxes. Levine (1962) 

found that all types of stimulation play essentially the same role in 

affecting learning ability. He tested numerous physical stimuli, 

including shock and shaking, and found no difference from gentle han

dling. Shaefer (1967) summarized the effect of stimulation, stating 

that all stimuli are physiologically stressful. 

Handling also influences emotionality of animals. Emotionality 

refers to behavior exhibiting marked reactivity, including signs of 

fear in response to a stimulation. Heird et_ a_l_. (1981) found that 

handled horses tended to be less emotional than nonhandled horses. 

Denenberg and Smith (1963) reported that animals experiencing handling 

in the preweaning state were less emotional than controls. Animals 

exposed to electric shock during the same period were less emotional 

than the handled animals. Denenberg (1964) stated that the intensity 

and duration of stimulation in infancy are negatively correlated with 

emotionality in adulthood. Rasmussen (1939) found that rats raised by 

tame mothers were less emotional and more docile than rats raised by 

captured wild mothers. Kahn (1954) in an experiment using mice as 

subjects indicated that animals isolated early in life were more defen

sive, more aggressive and less investigative than those reared to 

maturity by the mother. A series of experimental deprivation studies 

with dogs revealed that severe or moderate restriction early in life 
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later caused excessive exploratory behavior, whirling, immature emo

tional responses and deficiencies of response to pain (Thompson and 

Heron, 1954). Association with humans may also affect emotionality. 

Cooper (1942) stated that one factor affecting wildness is human assoc

iation. Scott (1968) pointed out that human babies raised by caring 

parents develop faster than those raised in an orphanage where tactile 

stimulation is limited. 

A subject's emotionality in turn will affect learning ability. 

Broadhurst (1957) stated that a subject's arousal level will affect his 

learning, and different tasks will require different levels of emotion

ality for optimal learning. Using the Yerkes-Dodson law, which states 

that the optimal level of motivation decreases as task difficulty 

increases, it would follow that more emotional subjects are more moti

vated to perform easy "tasks (Denenberg, 1964).. Conversely, when the 

task is wery difficult, emotional subjects perform poorly (Denenberg, 

1964). 

Fiske and Potter (1979) found that more emotional yearling horses 

scored lower when tested on a serial reversal learning discrimination 

task. Mader and Price (1980) observed Thoroughbreds to be more emo

tional when compared to Quarter Horses and, when tested on a discrimi

nation task, the Quarter Horses learned significantly faster than the 

Thoroughbreds. However, individual emotional reactivity ratings and 

learning scores were not correlated. 

Dimond (1970), in a summary of early experience studies, stated 

that the kind of life experienced by the infant can set the standard for 

the adult life of that individual. He further stated that infancy is a 
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time of special sensitivity to external influences where important 

reactions may be stamped or modified in such a way that the organism 

subsequently never responds in the same manner. Sluckin (1972) proposed 

that reactivity or emotionality was reduced when an animal received 

extra stimulation during infancy. He suggested that a lack of reactiv

ity to a novel stimulus was not necessarily an expression of lack of 

interest. He further stated that subjects which do not exhibit fear of 

novel stimuli are the ones most likely to investigate and explore. 

Forgay and Read (1962) used a free environment cage to give rats dif

ferent levels of experience. No difference in learning was detected 

using a T-maze, but a more complicated task in the Hebb-Williams maze 

revealed an advantage for the more experienced individuals. 

DeNelsky and Denenberg (1967) tested for exploratory behavior after 

infant stimulation and found unhandled rats to be less visually explora

tory than the handled ones. Bell (1960) found contrasting results. 

Some of his handled rats were better at avoidance tasks than unhandled 

rats, while in other cases the opposite was observed. Explanation was 

given by the fact that handled rats showed less reactivity and thus less 

interest in novelty than the nonhandled. Smith (1967) found agreement 

with DeNelsky and Denenberg 0967) that early stimulation often led to 

no difference in learning in simple tasks, but more complicated tasks 

revealed better learning for the handled animals. 

Learning Behavior in the Horse and Other Domestic Animals 

Until 1976, learning in the horse was seldom investigated. In 

fact, according to Yeates 0976), only 12 studies of horses were listed 

in Psychological Abstracts from 1956 to 1976. Nine of these studies 
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were conducted and written outside the United States. 

Interest in horse behavior in both lay and scientific circles was 

stimulated just after the turn of the century by a German horse. Clever 

Hans. Hans supposedly could count, add, multiply and divide (even 

fractions), using the striking of his foot against the ground as his 

system of communication. A scientific commission was established to 

investigate the horse. By a series of tests, psychologist Oskar Pfungst, 

in 1911, was able to show that Hans was actually receiving the answers 

from the person who handled him. By blindfolding the horse, Pfungst 

found that Hans responded correctly only 6% of the time. It was deter

mined that Hans could visually perceive the slightest movement of the 

handler's head and would respond to the movements. These movements were 

very small (1/5 mm or morel. This work by Pfungst was perhaps the first 

recognition of discrimination" learning in the horse. Karl Krull, later 

replicated the same training feats with two Arabian horses, Muhamed and 

Zarif (Pfungst, 1965). 

A contemporary of Pfungst, Hamilton (1911), compared the horse in a 

trial with humans, monkeys, cats and dogs. In this trial and error 

experiment, the horse required more total responses to accomplish 100 

goals than the human, cat, dog or monkey. The horse completed 62% of 

the responses with a lack of pattern. Only the cat had more like 

responses. In 24% of the responses, the horse repeatedly tried an 

obviously unsuccessful approach. However, the dog was less efficient, 

scoring 34% on the same type trial. The human had the least incorrect 

responses of the trial with only 2% error. 

Pattern discrimination, learning set and memory were investigated 
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by Dixon (1966) using one pony. The pony achieved a 92.5% correct score 

in the final testing to discriminate between 20 different pairs of 

patterns. Dixon observed more rapid learning on each successive pair of 

patterns. From the sixth pair, less than 15% incorrect selections were 

made on the f irst 50 tr ials . The pony decreased the required sessions 

to learn pairs from 70 on the first 10 pairs, to 17 on the remaining 10 

pairs. This experiment substantiates the belief of Hebb (1949) who 

postulated that later learning builds upon, rather than replaces, 

initial learning. In the words of Harlow (1949), the pony had "learned 

to learn." The concept of learning to learn is defined as subjects 

learning general solutions to frequently encountered problems. 

Kratzer et_ al_. (1975) used escape pattern trials in a maze learning 

experiment to test 37 Quarter Horse yearling geldings. Incorrect 

responses decreased from 65 to 27% when the right-hand escape was used. 

However, when the left-hand escape was used, the percentage of incorrect 

responses did not decrease to the level of the right-hand escape trial 

until adverse stimuli were presented in the blind compartment. The 

trials also showed that 27% of the horses showed an initial preference 

for right or left side. Grzimek (1968) investigated handedness and 

visual acuity in research using 53 horses. Of the total, 77% showed a 

preference for the foot used to paw, 67% showed a preference for the 

foot to begin walking, and 23% showed lead preference when cantering. 

Grzimek's visual acuity test was based on selection of a goal box on the 

basis of color. He concluded that the eyesight of the horse is inferior 

to that of man. 

Yeates (19761, using three half sib, 2-year-old mares, investigated 
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discrimination learning. Response rate during the acquisition phase 

divided the subjects into high, low, and intermediate categories which 

did not change through 21 additional days of discrimination trials. 

Each subject was tested on each of three different stimuli for 7 days. 

The three period means were 42.0, 51.9 and 69.8%, The differences were 

not significant but indicated the "learning to learn" concept. Stimuli 

scores wereiauditory, 69.2; visual 56.7; and tactile 44.0%. The mean 

scores for the three mares for the 21 days were 74.4, 54.6, 42.6, which 

were significantly different when pooled with error. 

Fiske and Potter (1979) tested 26 yearling horses on a serial 

reversal learning discrimination combining spatial and brightness cues. 

Twenty daily reversals for position/brightness discrimination followed 

an original discrimination of reward or nonrewarded stimuli. Eleven of 

12 correct responses with the last eight being consecutive was estab

lished as learning criterion. Each horse was allowed 30 trials per 

discrimination to attempt to reach criterion. Analyses revealed that 

mean trials and mean errors both were reduced over the 21-day period, 

again indicating evidence of learning to learn. Differences were 

detected for mean trials and mear errors between sexes. Significant 

correlations between trainability scores and learning ability indices, 

mean trials (MT), mean errors (MEl and learning ability index (1000/ 

MT/ME) were evident for colts and geldings, but not for fillies. In 

addition, a daily emotionality score based on a scale of one (tranquil) 

to six {wery excitable) was assigned to each horse each day after 

testing. A single subjective trainability score, based on a scale of 

one (difficult to train) to six (easy to train) was obtained from an 
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independent trainer. A negative correlation was found between emo

tionality scores and trainability scores for all 26 horses indicating 

more emotional horses were judged to be less trainable. However, the 

data did not exhibit a significant correlation between trainability and 

emotionality. 

Mader and Price (1980) tested discrimination learning ability in 21 

female horses ranging in age from 1 to 22 years. Eleven of the mares 

were Thoroughbred and 10 were Quarter Horses. The discrimination test 

employed visual cues in a three-choice test with food as a reward. The 

Quarter Horse mares learned significantly faster than the Thoroughbreds, 

and learning progressed more quickly in both breed groups in a second 

discrimination task. Significant negative correlations were observed 

between age and rate of learning. The Thoroughbreds were more reactive, 

but individual emotionality ratings and learning scores were not cor

related. No significant correlation was found between social dominance 

and learning scores. 

McCall et̂  il- (1981) used the Hebb-Williams Maze to measure learn

ing ability in 15 yearling horses. A new problem was presented to the 

horses each day for 12 days, with eight trials per problem. Horses were 

evaluated by the excess entry score method suggested by Pollard and 

Sampson (1961). The 5.7 m square maze was divided with a 36-square 

grid. The minimum number of squares that a horse would have to enter to 

reach the goal box was substracted from the number each horse actually 

entered. From these scores, a total excess entry score was calculated. 

Also, an excess entry score for the first four trials, a rapidity of 

learning score and visual ability score were calculated. No group 
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differences were noted for any criterion, indicating that sex or prior 

learning experience did not affect learning performance. However, large 

differences between individuals were found, indicating that the maze 

test detected large differences in learning ability among individual 

horses. 

The effect of varying the temporal distribution of conditioning 

sessions on equine learning was researched by Rubin et al- (1980). Two 

electric shock avoidance tasks were used on three groups of ponies. The 

three treatments were: one group was trained using 10 learning trials 

daily, seven times a week; one group was trained in the same manner 

twice a week; and one group was trained once a week. In both tasks, the 

animals trained once a week achieved the learning criteria in signi

ficantly fewer sessions than the group trained seven times a week, but 

elapsed time from start tofinish was greater for those trained once a 

week. The group trained two times a week learned at a rate intermediate 

to the rates of the other two groups. 

Haag et_ a^. (19801 conducted an experiment with 10 ponies to 

determine whether rank order in a dominance hierarchy was correlated 

with rank in learning ability and to determine the relationship between 

maze learning and shock-avoidance learning. Results revealed, as did 

the work of Mader and Price (1980), that rank in the dominance hier

archy is not correlated with, or predictive of, learning ability. 

However, avoidance learning and maze learning were significantly cor

related, indicating that horses that learn well with negative rein

forcement are also capable of learning equally well with positive 

reinforcement. 
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To be able to predict the extent to which a horse will accept 

training before training begins would certainly enable horse owners and 

trainers to use their time and money more efficiently on the highly 

trainable horses. The f i r s t experiment using subjective t ra inabi l i ty 

scores before testing for learning was conducted by Yeates (1976). He 

characterized three horses as high, low, or intermediate in abi l i ty to 

learn, based on rate of responding during the acquisition phase of the 

experiment. Each horse's mean score at the end of the tes t placed the 

horses in the same order as the subjective t rainabi l i ty scores. 

Heird et̂  al_. (.1981) assigned t ra inabi l i ty scores to three groups of 

yearling f i l l i e s that had different amounts of handling. The scores 

were assigned after a 2-week preconditioning period. A difference was 

found between the t ra inabi l i ty scores for each group. Trainability 

scores agreed with results recorded for each group for t r i a l s to cri terion 

and percentage of correct responses. However, no correlation existed 

between t r i a l s to criterion and preconditioning t ra inabi l i ty score when 

correlations were determined for each day. This indicates the possibil i ty 

of predicting learning over a period of time, but shows a lack of pre

dictive ab i l i ty on an individual each day of training. Fiske and Potter 

(1979) found significant correlations between t ra inabi l i ty scores and 

ab i l i ty to learn for groups of yearling colts and geldings but not for 

f i l l i e s . The lack of correlation for f i l l i e s was explained by the fact 

that several of the f i l l i e s were experiencing estrus during the t r i a l s . 

Learning research in other large domestic animals has been limited. 

Weickert e_t aj_. 0966} used the modified T-maze to study learning 

ab i l i ty of 6-month-old dairy heifers. The heifers reached 80% correct 
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responses in a visual cue discrimination task after three sessions of 10 

trials each. Dickson (1967) also used the T-maze in an experiment with 

heifers and reported differences in abilities to remember and form 

visual associations. 

Baryshnikov and Kokorina (1964) attained classical conditioning in 

dairy cows of simple motor reflexes with only 11.6 pairings of a con

ditioned stimulus and a food reward. They reported negative relation

ships between degree of nervousness or emotionality and food conditioned 

motor reflexes. Emotionality was correlated to milk production. The 

more nervous cows gave less milk. Dickson (1967), in a sample of 1,017 

cows from 27 herds, found that neither temperament nor dominance v;as 

correlated with milk production. 

Sheep were used by Liddell (1954) in several maze learning studies. 

He reported a difference between twin lambs in their abilities to learn 

a simple maze. Cairns and Johnson (1965) studied performance of lambs 

in a U-maze to determine strength of associations between lambs housed 

with dogs and those housed with ewes. Lambs were reported to be rapid 

maze learners and to choose the species of previous association. 

The pig, considered by many the smartest of the domestic animals, 

was studied by Karas £t al_. (1962). In an avoidance learning task, the 

pigs reached 78% correct responses on the fourth day of 20 trials per 

day. A score of 55.2% correct responses was reported by Weickert et̂  al_. 

(1966) in a maze learning task with pigs. 

Yeates and Potter 0977) stated that, in general, horses of today 

have been observed to be more docile and trainable than horses of 30 

years ago. Although they suggested that this result may be due in part 
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to genetics, most of the improvement was due to increased handling at 

early ages. They further stated that horses that were not handled 

before reaching maturity were wilder and less dependable than horses 

with a history of human contact experienced in early l i f e . 



CHAPTER III 

EFFECTS OF VARYING AMOUNTS OF EARLY HANDLING AT 

WEANING AND LATER AGES ON THE SUBSEQUENT LEARNING 

ABILITY OF TWO-YEAR-OLD HORSES 

Summary 

Forty 2-year-old horses (20 f i l l i e s and 20 geldings) from the 

Pitchfork Ranch at Dickens, Texas, were used to determine the effects of 

varying amounts of early handling on abi l i ty to learn. The horses were 

randomly assigned to one of five treatment groups after being sorted by 

sex and s ire . The five groups were: 1) no handling, 2) 1 week of 

handling, 3) 2 weeks of handling, 4) 3 weeks of handling and 5) inter

mittent handling for 1 year. The horses were tested in a modified T-

maze for simple place-learning. The maze was designed so that the 

location of the feed could be changed each day. Each horse was pre

conditioned for 10 days before being tested in the maze for 20 con

secutive days. Criterion was 11 of 12 correct responses with the last 

eight being consecutive. If criterion was not reached in 30 t r i a l s , the 

horse was retired for that day. Learning abi l i ty was evaluated by seven 

methods: 1) comparison of the percentage of correct responses in a 

learning task as a function of amounts of early handling, 2) comparison 

of t r ia l s required to reach criterion in a learning task as a function 

of amounts of early handling, 3) comparison of the preconditioning 

trainabi l i ty score to the tr ia l s required to reach criterion, percentage 

of correct responses, and to the amount of early handling, 4) comparison 

of the emotionality of the different experience groups and 5) comparison 

of geldings in learning under saddle to amounts of handling, performance 
2S1 
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on the maze test and preconditioning trainability, 5) comparison of sire 

group and performance in trials to criterion, percentage correct response 

and emotionality, 7) comparison of sex of animal and performance in the 

maze test and emotionality and preconditioning trainability score. 

Differences (P<.05) were found between some of the handling groups 

for percentage correct responses. Mean scores for percentage correct 

responses during days 1 to 10 were different (P<.05) with a range of 65% 

correct for group 5 to 56% correct for group 1. Group 5 did not differ 

from groups 4, 2 and 3, which were alike but differed from 1. Group 1 

was not different from groups 4, 2 and 3. When means were analyzed for 

days 11 to 12, no differences were found; however, analysis for days 1 

to 20 showed a difference (P<.05). Group 1 had fewer correct responses 

(77%) than all of the other groups except 3. Groups 2, 4 and 5 did not 

differ in correct responses with means ranging from 83% for group 4 to 

86% for group 5. When correct responses were analyzed for days 11 to 20 

no differences were found (P<.05). This is explained by the fact that 

performance had reached asymptote for all groups around day 10. These 

data indicate that more handling is associated with a higher percentage 

of correct responses for the learning phase of the test; however, after 

learning occurs, all groups respond in a similar manner. 

Mean scores for trials to criterion during days 1 to 10 were 

different (P<.05). The scores ranged from 19.7 for group 1 to 16,0 for 

group 4. Group 1 did not differ from groups 3 and 2, but were different 

from 5 and 4. Group 3 differed from none of the other groups, while 5 

differed from 1. Group 4 differed from groups 1 and 3. When data from 

days 11 to 20 and 1 to 20 were analyzed, no differences were found. 
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These data support the resul ts found in the previous section for per

centage correct responses. Learning occurred during days 1 to 10 and 

the more handled horses were superior during that period. After day 10 

the groups responded s im i la r l y . 

Mean group t r a i n a b i l i t y scores ranged from 1.50 for group 4 to 2.83 

for groups 1 and 3. Differences in means were found (P<.05). Groups 1 

and 3 were scored to be less t rainable and were d i f fe rent (P<.05) from 

the other three groups. Group 2 and 5 were scored to be more trainable 

than 3 and 1 but not as t ra inable as group 4. 

Mean emotionali ty scores ranged from 3.42 for the least emotional 

group 5 to 2.4 for the most emotional group 3. The group scores were 

d i f f e ren t (P<.05) with groups 5 and 4, d i f fe rent from 2, 1 and 3. Group 

2 and 1 were not d i f fe ren t but d i f fered from less emotional groups 4 and 

5 and the most emotional group 3. 

Mean scores for t r a i n a b i l i t y under saddle indicated that group 5 

was the quickest learning group with a mean score of 13.1 and group 4 

the least t ra inable under saddle with a mean score of 10.0. Group 5 

d i f fe red (P<.05) from a l l other groups. Groups 2 and 3 were a l i k e , but 

d i f fe red from groups 1 and 4. Group 1 was d i f fe rent from the more 

t ra inable under saddle groups 5, 2 and 3 and also from the least t r a i n 

able under saddle group 4. 

These resul ts indicate that 2-year-old horses learn more quickly in 

a modified T-maze task when they have experienced extensive handling 

before t e s t i n g . The in te rmi t ten t l y handled horses also were superior 

when scored for a b i l i t y to learn under saddle. Add i t iona l ly , horses 

that are handled more are less emotional. 
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Introduction 

Horse numbers have tripled in the last 20 years and today the horse 

industry is one of the largest livestock industries. Most research in 

the last 20 years has been dominated by experiments dealing with nutri

tion and physiology. However, a horse's greatest contribution to man is 

his ability to be trained for work or recreation. An understanding of 

learning and behavior is important because the horse's value is in

creased by training. This fact has generated considerable interest in 

the last 5 years in behavior research. 

Effects of early handling were first studied using laboratory 

animals as subjects. Hebb (1947) stated that superior animal performance 

was obtained on tests involving complex behavior if a richer environment 

was provided early in life. Handling also may cause a lower reactivity 

and less interest in novelty than in those animals receiving no stimu

lation (Sluckin, 1972; Bell, 1960; Smith, 1967). Excessive stimulation 

results in comparatively slow learning of easy tasks, but could cause 

quicker learning of more difficult tasks (Smith, 1967; DeNelsky and 

Denenberg, 1967; Forgay and Read, 1962). 

Heird et̂  al_. (1981) used a modified T-maze to test the effect of 

early handling in yearling horses. They concluded that early handling 

increased the horses^ later ability to learn. They also stated that the 

horse which will be exposed to a wide variety of stimuli should be 

handled more than a horse which will be limited in his exposure to 

stimuli. 

Experimental Procedure 

Experimental Animals and Design. Forty registered Quarter Horse 
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yearl ings from the Pitchfork Ranch, Dickens, Texas, were divided into 

f i ve groups of eight horses each. Twenty f i l l i e s and 20 col ts were 

randomly assigned to one of f i ve groups af ter being sorted by sex and 

s i r e . A s p l i t plot design was used to analyze the maze test performance 

and emot ional i ty. A complete randomized design was used to analyze 

precondit ioning t r a i n a b i l i t y , t r a i n a b i l i t y under saddle and s i re ef fects 

A t - t e s t was used to analyze sex e f fec t . 

Group 1 received no handling and remained at the Pitchfork Ranch. 

Group 2 was brought to Texas Tech University in February of the i r 

year l ing year, handled da i ly for 1 week and returned to the Pitchfork 

Ranch. Group 3 was brought to Texas Tech from the ranch in February of 

t he i r year l ing year for 1 week of handling and again for 1 week in 

August of the same year. Group 4 was handled 1 week in February and 1 

week in August of the yearl ing year, and 1 week in February as 2-year-

o lds . Group 5 was brought to Texas Tech in February of the yearl ing 

year and handled in te rmi t ten t l y for 1 year. Handling included halter 

breaking, rubbing, brushing and leading. 

Maze Design. A modified T-maze was designed to test simple place 

learning ( f igure 1 ) . Walls of the maze were 2.44 meters high to reduce 

visual d i s t rac t ions . The branches of the maze contained feed tubs and 

were equipped with doors which eliminated the need for the horses to 

retrace the i r paths. The maze was bu i l t inside the indoor arena at the 

Texas Tech Horse Center to reduce weather effects and other d is t ract ions 

Preconditioning Period. One-half of a l l the horses, with about 

equal numbers from the f i ve groups, was brought to the Horse Center in 

February of t he i r 2-year-old year. A 10-day preconditioning period was 
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used to familiarize the horses with the maze. Each animal recaivea the 

same amount of preconditioning. At the end of the 10-day preconaitioning 

period, the horses were given subjective trainability scores. The 

scores were assigned by three persons who had worked with the horses 

from the beginning of the experiment. The trainability score was an 

estimate of the animal's predisposition to learn. Scores ranged from 1 

to 4, with 1 indicating an extremely quick learner and 4 a slow learner. 

Maze Procedure. A score sheet was used to record each day's results 

(appendix figure A ) . Before beginning maze work each day, a subjective 

emotionality score was given to each horse. Emotionality v/as scored 

from 1 to 4, with 1 = highly nervous, 2 = nervous, 3 = normal and ^ = 

quiet. A criterion for success was selected. To reach criterion each 

hdrse had to achieve 11 of 12 correct responses with the last eight 

being consecutive. If criterion was not reached in 30 trials, the 

animal was allowed to retire for the day (Heird et_ a]_., 1981; Fiske and 

Potter, 1978). The horses were run in a random order each day (Steel 

and Torrie, 1960). The diet used as positive reinforcement in tne feed 

tubs was the san:e as that regularly fed to the horses (appendix table 

B ) . The feed was placed in alternating sides of the maze each day. 

After preconditioning, the horses were tested in the maze for 20 con

secutive days. 

Each horse was brought to the starting area and allowed to enter 

the maze. The horses were not led into the maze or back to the starting 

area from the exit doors on the same side each time. After tne horse 

responded to the left or right, it was caught to prevent it from retrac

ing its path and led from that branch of the maze back to the starting 
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area u n t i l c r i t e r i o n up to 30 t r i a l s was achieved. Each response was 

recorded before the next r un . 

Post Maze Score. About 4 months a f t e r completion of the maze 

phase, 14 geldings from the experiment were s tar ted under saddle at the 

P i t ch fo rk Ranch. Two r i d e r s were assigned about equal numbers o f the 

geld ings to r i d e fo r 3 weeks. At the end of the 3-week per iod , t r a i n -

a b i l i t y under saddle score was given to each horse by the two r i de r s and 

the experimenter. The scores were on a scale from 1 to 20, w i th 1 

denot ing the l eas t t r a i n a b l e . The score assigned each horse was the 

average of three ind iv idua l scores given by the r i de r and two observers 

a f t e r each horse was r idden through a prescribed pat tern of maneuvers. 

The pat tern included wa lk ing , t r o t t i n g and canter ing in a s t r a i g h t l i n e 

as wel l as in c i r c l e s , backing and standing qu ie t l y for mounting and 

d ismount ing. 

S t a t i s t i c a l Analyses. The data were analyzed by three d i f f e r e n t 

s t a t i s t i c a l methods. Precondi t ioning t r a i n a b i l i t y scores, t r a i n a b i l i t y 

under saddle scores and s i r e groups, were analyzed by a completely 

randomized design ( K i r k , 1968). T r i a l s to c r i t e r i o n , percentage co r rec t 

responses, and emot iona l i t y were analyzed using a s p l i t - p l o t ana lys is 

( K i r k , 1968). Sex d i f fe rences were analyzed wi th a T - t e s t . Duncan's 

new m u l t i p l e range t e s t was used fo r mean separations (Steel and T o r r i e , 

1960). Variances of percentage of cor rec t response and t r i a l s to 

c r i t e r i o n were tested fo r homogeneity by Cochran's t e s t (Winer, 1962). 

An i n t e r - r a t e r r e l i a b i l i t y analys is was conducted on the precon

d i t i o n i n g t r a i n a b i l i t y scores and on the t r a i n a b i l i t y under saddle 

scores (Winer, 1962). I n t e r - r a t e r r e l i a b i l i t y c o e f f i c i e n t s were c a l -
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cu la ted to determine the r e p e a t a b i l i t y o f d i f f e r e n t evaluat ions for 

measurements o f the same t r a i t . An i n t e r - r a t e r r e l i a b i l i t y c o e f f i c i e n t 

i s ca l cu la ted by the fo l l ow ing formula: r = 1 - ^̂ ean square fo r the res idual 

Mean squar fo r the horse 

E l im ina t ion of Subjects . Ten of the 40 horses died before maze 

t e s t i n g . Three other horses were removed from the experiment because of 

a t yp i ca l a c t i o n s . These three horses were h igh ly emotional animals tha t 

f a i l e d to respond to handling procedures. 

Results and Discussion 

Percentage Correct Response. The mean percentage of cor rec t 

responses f o r each group by day is shown in f i gu re 2. Percentage 

co r rec t response is the number o f cor rec t responses d iv ided by the t o t a l 

responses. A d i f f e rence (P<.05) was noted between the groups fo r co r rec t 

response dur ing days 1 to 20. Horses which had received the least 

handl ing (Group 11 had fewer cor rec t responses [17 .1%) dur ing the 20-day 

maze t e s t than a l l o f the other groups except Group 3. Groups 2, 4 and 

5 d id not d i f f e r s i g n i f i c a n t l y in cor rect responses wi th means ranging 

from 83.1% fo r Group 4 to 85.6% fo r Group 5. These percentages are 

higher than those o f yea r l i ng horses tested by Heird et̂  al_. (1981) in 

the same task . Their nonhandled and most handled horses had 60 and 67% 

co r rec t responses, r espec t i ve l y . Heird 's et_ a]_. (1981) in te rmed ia te ly 

handled group had 82% cor rec t responses fo r the 20 days. From day 10 to 

20 o f the present study, no group of horses scored less than 75% cor rec t 

responses. The mean d a i l y scores dur ing t h i s period ranged from 75'; to 

96%. A f te r day 12, no group scored less than 85% c o r r e c t . He i rd 's et. 

al_. (1981) in termediate group scored less than 75% only once in the l a s t 

10 days and scored about 90% fo r the f i n a l 4 days of the t r i a l . He i rd 's 
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et_ aj[. , (1981) nonhandled group did not score higher than 68% on any day 

of the experiment and his most handled group scored above 75% only once. 

Horses tested by Kratzer et̂  aj_. (1975) in a maze task were achieving a 

73% correct response level at the end of the trial. 

Heird et_ aj^. (1981) reported an increase in percentage correct 

response as a result of practice. The intermediately handled group 

improved from a low of 61% on day 3 to a high of 92% on day 19. Their 

most handled group ranged from a low of 39% correct on day 3 to a high 

of 78% on day 19. Heird's ^ ail_- (1981) nonhandled group ranged from a 

low of 33% on day 3 to a high of 68% on day 19. Kratzer et̂  al. (1975) 

reported an improvement from 35% to 73% correct. In the present experi

ment, the range in correct responses was from 40% on day 1 to 92% on day 

20. Group 2 ranged from 60% on days 2 and 3 to 96% on day 15. Group 3 

ranged from 50% on day 1 to 93% on day 20. Group 4 ranged from 60% on 

day 7 to 92% on day 17, and group 5 had a low of 73% on day 1 and a high 

of 96% on day 19. 

Separate mean percentages of correct responses were calculated for 

days 1 to 10 and days 11 to 20. Differences were found between groups 

for days 1 to 10 but none existed for days 11 - 20. For days 1 to 10, 

group 5 had the highest mean correct responses (65%) and group 1 had the 

lowest (56%). Group 5 was different from 1 (P<.05), but neither group 

differed from groups 4, 2, 3. Variances for percentage of correct 

responses of the five groups ranged from 482 for group 1 to 61 for group 

5, although all variances were found to be homogeneous by Cochran's 

test. These data indicate that learning occurred in all groups about 

day 10. Evidence lies in the fact that, at about day 10, as^'mptote was 



reached for all groups, and all groups consistently responded at a high 

level through day 20. 

The initial decrease in percentage correct responses through day 3 

was also observed in the studies of Fiske and Potter (1979) and Heird 

(1981). The decrease is a phenomenon also seen in other species (Bitterman, 

1965). Fiske and Potter (1979) explain that "position preferences on 

the original reward placement are not very strong and easily extinguished, 

but in subsequent reversals stronger response preferences are established 

because of reinforcement or nonreinforcement of stimuli. In order for 

each animal to learn the principle of successive reversal of reward,... 

it is necessary for each horse to overcome or extinguish position 

preferences established in the first few reversals." This explanation 

may account for the variation or lack of learning seen in the first half 

of the experiment. As place preference is overcome, a more consistent 

and thus less variable perforrnance is observed in the second half of the 

experiment. Another explanation for this pattern is handedness. 

Kratzer ^ a1_. (1976) found that 27% of the horses tested showed an 

initial preference for right or left side. Grzimek (1968) reported 

handedness in 53 horses he observed. He reported that 77% showed a 

preference for the foot used in pawing, 67% showed a preference for the 

foot used to initiate walking and 23% showed a preference for the lead 

at the gallop. 

No difference (P>.05) was found for group by days interaction for 

percent correct response. This finding agrees with the work of Heird et̂  

al_. (1981) who suggested that handedness may be the reason for no 

difference. If the horses showed a preference for one side, the result 
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would be a higher percent correct response on alternate days. 

T r ia ls to C r i t e r i on . The means for t r i a l s to c r i t e r i on for each 

group by day are shown in f igure 3. No difference was found in t r i a l s 

for days 1 to 20, however a difference (P<.05) was found for t r i a l days 

1 to 10. This supports data in the previous section that learning had 

occurred by day 10 for a l l groups. The differences in days 1 to 10 show 

that the horses that were handled the most had fewer mean t r i a l s to 

c r i t e r i o n than those with less handling. Heird et_ aj_. (1981) reported 

fewer t r i a l s to c r i t e r i on for handled horses for 20 days of test ing in 

the same maze task. They also found that the i r unhandled horses did not 

achieve learning and that the handled groups achieved learning between 

days 10 and 20. The difference in learning rates for the two experi

ments could be explained by the fact that a l l of Heird's lt_ aj_. (1981) 

horses were yearl ings when tested and a l l of the horses in th is experi- ' 

ment were 2-year-olds when tested. The older horses had an extra year 

of experience and opportunit ies to "learn to learn . " 

Preconditioning Tra inab i l i t y Score. A t r a i n a b i l i t y score was 

assigned to each horse at the end of the 10-day preconditioning period. 

A higher score indicated that the horse was predicted to learn more 

slowly. Preconditioning t r a i n a b i l i t y in ter - ra ter r e l i a b i l i t y coef

f i c i e n t s in table 1 indicate that the raters were in close agreement on 

the t r a i t s observed in ranking of t r a i n a b i l i t y . Sums of squares and 

mean squares for determining the in ter - ra ter r e l i a b i l i t y coef f ic ients 

are found in table 2. 

A di f ference (P<.05) was found for t r a i n a b i l i t y scores between 

groups ( f igure 4 ) . Groups 1 (2.83) and 3 (2.80) received higher mean 
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TABLE 1. INTER-RATER RELIABILITY COEFFICIENTS FOR 
PRECONDITIONING TRAINABILITY AND TRAINABILITY 

UNDER SADDLE^ 

Reliability coefficients 
Group Preconditioning Trainabil ity under saddle 

1 .89 .68 

2 .93 .70 

3 .88 .88 

4 .91 .84 

5 .75 .85 

^ I n t e r - r a t e r r e l i a b i l i t y c o e f f i c i e n t ( r ) = 1 - M.S. res idual 
M.S. horse 

TABLE 2. SUM OF SQUARES AND MEAN SQUARES USED IN THE CALCULATION 
OF INTER-RATER RELIABILITY COEFFICIENTS FOR PRECONDITIONING 

TRAINABILITY SCORES 

Group Source Sum of Squares Mean squares 

2.00 
.20 
.24 

1.75 
.90 
.12 

2.15 
.30 
.27 

2.40 
.10 
.20 

2.00 
.10 
.50 

1 

2 

3 

4 

5 

Between horses 
Between raters 
Residual 

Between horses 
Between raters 
Residual 

Between horses 
Between raters 
Residual 

Between horses 
Between raters 
Residual 

Between horses 
Between raters 
Residual 

11.00 
.40 

2.40 

7.00 
1.80 
1.00 

8.60 
.60 

2.20 

7.30 
.20 

1.20 

12.00 
.20 

6.00 
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scores for trainability, indicating that the raters predicted these 

groups would be less trainable than the other three groups. These 

scores were significantly different from groups 2 and 5 which received 

scores of 2.00 and 1.85, respectively. All four of the other groups 

were different from group 4 which received a score of 1.50. The train-

ability scores of groups 1 and 3 agree with the rankings of the percent 

correct responses; however, trainability scores for groups 2, 5 and 4 

were not in the same rank order as percent correct response. Heird ejt 

aj_. (1981) found that the three groups in their experiment ranked the 

same in trainability score, percent correct response and trials to 

criterion. Yeates (1976) characterized three horses into high, low and 

intermediate learning categories based upon rate of responding during 

the acquisition phase of his experiment. The horses' mean scores at the 

end of the test placed the horses in the same order as the tra'inabil ity 

scores. 

Simple correlation coefficients were calculated between train-

ability scores and the mean trials to criterion, percentage correct 

response, variance for percentage correct response and emotionality for 

both individuals and groups for 20 days. The correlations by group 

showed that trainability scores were correlated with trials to criterion 

(r = .999, P<.001). Correlations by individual and percentage correct 

response also were significant (n = .38, P<.04). Heirds's et̂  al. 

(19811 correlations by group showed trends but no significant correla

tions between trainability scores and trials to criterion. Fiske and 

Potter (1979) found significant correlations between trainability 

and trials to criterion for colts and geldings, but not for fillies. 
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These correlations indicate that learning can be predicted over a period 

of time for groups of horses. 

Emotionality Score. Each animal was given a daily emotionality 

score. The emotionality score and standard error for each group is 

shown in figure 5. Horses which had received more handling (groups 4 

and 5) were scored the least emotional with mean emotionality scores of 

3.42 and 3.34, respectively. Groups 2 and 1 were more emotional than 4 

and 5 with scores of 2.83 and 2.85, respectively. Group 3 was the most 

emotional as indicated by a mean score of 2.43. Heird et_ al. (1981) 

found no difference in emotionality for the three groups in his ex

periment. 

Simple correlation coefficients were calculated between the mean 

emotionality scores and the mean trials to criterion, percentage correct 

response, variance for percentage correct response, and trainability for 

both individuals and groups. No significant correlations were found for 

groups. However, negative correlations were found between individual 

mean emotionality scores and trials to criterion (r = .45, P<.01) and 

between mean emotionality scores and trainability scores (r = .68, 

P<.01). Fiske and Potter (1979) also found significant negative correla

tions between mean emotionality and trials to criterion for individuals 

within the experiment. They also found a significant negative correlation 

between mean emotionality and trainability for colts and geldings but 

not for fillies. These data indicate that the less emotional horses 

show superior performance on trials to criterion and that trainability 

scores and emotionality scores are associated. 

Trainability Under Saddle. Fourteen geldings were ridden by two 
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EMOTIONALITY 
SCORES 

3.34 ±.II 3.42 ±.08 

3 -

2 -

2.83±.Q92.85±.I0 

I -

2.43 ±1.03 

Figure 5. Emotionality: Means and standard errors. A score of 1 
denoted a highly nervous animal; 4 denoted a quiet animal. 



trainers at the Pitchfork Ranch for 3 weeks following maze testing. 

Following training under saddle, the horses were scored for trainability 

or ability to learn during the 3 weeks. The horses were scored by the 

two trainers and the experimenter and the scores were averaged. Inter-

rater reliability coefficients were determined for each group and appear 

in table 1. Sums of squares and mean squares for determining train-

ability under saddle inter-rater reliability coefficients are found in 

table 3. Differences (P<.05) were found in under saddle trainability 

scores for the five groups (figure 6). Group 5 had the highest mean 

trainability under saddle score and was different (P<.05) from all other 

groups. Groups 2 and 3 were scored the same (12.5), but different from 

1 (11.0). Group 1 was also different from 4 which was scored least 

trainable of the five groups. 

Simple correlations between trainability under saddle score and 

trials to criterion, percentage correct responses, preconditioning 

trainability, and emotionality were determined for the 14 geldings. A 

significant correlation was found for trainability under saddle score 

and preconditioning trainability score (.21, P<.0003), indicating that 

the earlier scores were valid estimates of actual trainability. No 

significant correlations were found for trainability under saddle, 

percentage correct responses, trials to criterion or emotionality. The 

inter-rater reliability coefficients for preconditioning trainability 

were larger for most groups than those for trainability under saddle, 

indicating less agreement for assessing trainability under saddle by the 

evaluators (table 1 ) . Since this was the first scoring done by the 

evaluators for trainability under saddle, a lack of practice in scoring 



TRAINABILITY 
UNDER SADDLE 
SCORE 

40 

20 — 

15 — 

10 — 

I2.5±.20 I2.5±.25 
I3.l±.20 

11.01.20 

5 - -

I0.0±.20 

Figure 6. Means and standard errors for trainability under saddle. 
A score of 20 indicated a quick learner; a score of 1 indicated a slow 
1 earner. 
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TABLE 3. SUM OF SQUARES AND MEAN SQUARES USED IN THE CALCULATION OF 
INTER-RATER RELIABIITY COEFFICIENTS FOR TRAINABILITY UNDER 

SADDLE SCORES^ 

Group Source Sum of squares Mean squares 

Between horses 28.0 
Between raters 4.0 
Residual 18.0 

Between horses 4.6 
Between raters 2.6 
Residual 2.8 

Between horses 2.4 
Between raters 2.2 
Residual .3 

Between horses 5.0 
Between raters 2.2 
Residual 2.5 

Between horses 2.6 
Between raters .6 
Residual .8 

14 
2 
4 

2 
1 

2 
2 

2 
1, 

1, 

.0 

.0 

.5 

.3 

.3 

.7 

.4 

.2 

.3 

.5 

.1 

.4 

.3 

.3 

.2 

^Inter-rater reliability coefficient (r): r = 1 - M-S. residual 
M.S. horse 

could be responsible for the difference in the two trainability coef

ficients. 

Sire Effect. Horses were randomly allotted to group after being 

sorted by sire and sex. Although six sires were represented, only three 

had sufficient numbers of offspring (7 or 8) to justlf̂ J' comparison. No 

difference was found between sire groups for trials to criterion or 

percentage correct responses. Emotionality was different for the sire 

groups. The mean emotionality scores for the three sire groups were 

3.1, 2.8 and 2.9 for sires 1, 2 and 3. Sire group 1 was different 

(P<,05) from 2 and 3. These data indicate that, in the 23 horses sired 
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by sires 1, 2 and 3, no genetic effect was detectable for learning 

ability. 

Sex Effect. The 11 fillies and 16 geldings were compared for 

trials to criterion, percentage correct response and emotionality. 

Means and standard errors for the two groups are found in table 4. In 

both trials to criterion and percentage correct responses the geldings 

were superior performers (P<.05), having fewer mean trials to criterion 

and a higher mean percentage of correct responses. This finding is in 

agreement with Fiske and Potter (1979) who reported more mean trials to 

criterion for fillies than for colts or geldings in a maze discrimination 

learning task. One possible explanation for the geldings' superior 

performance was disruption of the fillies' concentration during estrus. 

Estrus was observed in several of the fillies during testing. Fiske and 

Potter (1979) also observed estrus during maze testing. They also found 

that fillies were more emotional than geldings or colts. In the present 

study, no difference was found in emotionality between geldings and 

fillies. 

TABLE 4. PERFORMANCE BY SEX FOR TRIALS TO CRITERION AND 
PERCENTAGE CORRECT RESPONSES 

Item 

Mean 

Std. error 

Trials to criterion 
Geldings Fillies 

Percentage correct response 
Geldings Fillies 

16.13 

.41 

15.40 

.29 

.83 

14 

.80 

19 
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Descriptive Statistics. Certain trends were observed during this 

study that did not lend themselves to statistical evaluation. Of the 10 

horses that were lost to the study from the beginning of handling, none 

were in group 5. Eight of these horses were lost at the Pitchfork Ranch 

at least three died as a result of accidents while the cause of the 

other deaths on the range was not known. The two horses that died while 

at Texas Tech University died on the first day of handling when emo

tionality was at a peak. If handling reduces emotionality and reduces 

the death rate as a result of handling accidents, it seems economically 

advisable to handle horses at the earliest feasible time. 

After riding the 14 geldings that had been used in this experiment, 

the cowboys stated that "these geldings were the easiest horses to break 

that we have ever started under saddle at the Pitchfork." In previous 

years the ranch geldings received little to no handling before being 

ridden. The Pitchfork is changing its handling methods to include more 

handling at an earlier age. 

Conclusions. Those horses that were handled intermittently for 1 

year learned quicker by reaching asymptote in fewer days in a place 

learning maze test when compared to animals that were not handled as 

extensively. Although all groups showed learning by day 10, group 5 

reached consistently higher percentage correct responses sooner than the 

other groups. Group 5 was the least emotional and was preferred to the 

other groups in trainability under saddle. Not only were these horses 

the best learners, but they were the only group that experienced no 

death loss. 

Although no differences were found for sire groups when maze 
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performances were compared, more research is needed in genetic effect on 

learning. Effect of sex difference on learning in this experiment and 

that of Fiske and Potter (19791 indicate a difference in maze learning 

for fillies with male horses. However, both tests were administered in 

the spring during high estrus activity. A comparison perhaps is warranted 

in seasons of less estrus cycling. 

This study along with that of Heird (1981) shows that handling 

decreases emotionality and increases ability to learn. Since group 5 

learned faster in the maze and was preferred by the trainers in under 

saddle learning, it would appear that the maze can be a valid instrument 

for predicting trainability in a practical situation. Handling also 

contributes economic benefits of reduced death loss and injury because 

of a reduction in emotionality. 
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APPENDIX TABLE A. PRECONDITIONING TRAINABILITY SCORE FOR 
EACH HORSE TESTED 

Group Horse Trainability 
number number score^ 

4 3 
5 3 

12 2 
16 4 
19 3 
20 

2 
3 

24 

o 

10 2 
13 3 
15 2 
23 1 
25 2 

11 4 
22 • 2 
25 3 

1 

1 

3 2 
6 2 
9 2 

12 2 
17 3 
18 1 
21 i 

^Scores ranged from 1 to 4: 
1 = indicates an extremely quick learner, 2 - quick learner, 
3 - average learner, 4 - slow learner. 



APPENDIX TABLE B. RATION USED IN GOAL TUBS^ 

Ingredients 

Uhole oats 

Rolled corn 

Soybean oil meal 

Liquid molasses 

Oicalcium phospnate 

Salt 

\! -i Vitamin premix 

?ounds/20Q0 pounds 

700 

355 

250 

150 

20 

10 

*̂  

Total 2000 

^This ration was fed in pellet forn 



Horse Date 

Feed location 

Emotionality score 

Trial 
no. 

1 

2 

3 

4 

5 

0 

7 

8 

10 

11 

12 

13 

14 

15 

Co rrect Incorr ect 
Trial 
no. 

16 

17 

18 

20 

21 

22 

24 

25 

26 

27 

28 

29 

3C 

Correct Incorrect 

*1 = Highly nervous 

2 = Nervous 

3 = Normal 

4 = Quiet 

Appendix figure A. Daily recording sheet. 
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Animal # 

Trainability score 

Day 
No. trails 
to criteria 

Group = 

Number 
correct 

Herd T 

Percent 
correct 

Emotional ity 
score 

2 

3 

4 

5 

6 

7 

Q 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Emotionality 

1) Highly nervous 3l Normal 
2) Nervous 4) Quiet 

?redisoosition to learninq ( t r a inab i l i ty ' 

1} Ext. quick 
2} Quick 

3) Averaae 
4) Slow " 

Appendix figure B. Summary recording sheet. 


