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Falk’s pivotal 1961 study showed that rats would drink excessive amounts of water 

when exposed to a time based schedule of reinforcement. Since then, schedule-induced 

drinking or polydipsia, has been demonstrated with several species and with a variety of 

different behaviors. Rats, the most commonly used animal, have been shown to drink excessive 

amounts of water under a variety of different time based schedules of reinforcement; 

exclusively during a free operant procedure. The current study shows that water drinking can 

be induced during a discrete trial procedure, and instead of using a time-based schedule of 

reinforcement, this study used a variable-ratio schedule of reinforcement. The results showed 

that excessive water drinking was induced under these conditions with a canine. 
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INTRODUCTION 

In 1959, John Falk intended to study rats lever pressing when given bilateral 

ventromedial hypothalamic lesions under an intermittent food schedule of reinforcement. 

However, before Falk had a chance to administer the brain lesions, he noticed the rats had 

drank excessive amounts of water consumption equivalent to over one-half their body weight 

in under 3 hours (Falk, 1982; Ramsden, 2015). The rats excessive water drinking behavior 

confused Falk because the rats used in the experiment were only food deprived, not water 

deprived. Falk hypothesized that food deprived animals earning small amounts of food 

intermittently would drink excessive amounts of water: a behavior also known as polydipsia. 

This idea led to Falk’s highly cited 1961 study, where rats pressed a lever on a variable interval 

(VI) 1-minute schedule of reinforcement. Again, Falk noticed that the rats consumed large 

amounts of water after the delivery of each food pellet. Falk described the rat’s consumption of 

water as “absurd” (Falk, 1971) and labeled this phenomenon as “psychogenic polydipsia” and 

later called it schedule-induced polydipsia (Falk, 1961; Falk 1971 and Falk, 1977). Today, this 

behavior is more commonly known as schedule-induced drinking (SID), which is the term that 

will be used throughout the remainder of this paper. 

SID is an example of adjunctive behavior, also known as schedule-induced behavior, and 

has been documented in several species with a variety of different behaviors. For example, 

aggressive behavior by pigeons (Staddon, 1977), wood chewing by rats (Roper, 1981), and 

wheel running in rats (Levitsky & Collier, 1968; Staddon & Ayres, 1975), defecation in pigeons 

(Rayfield, Segal, & Goldiamond 1982; Jarema, LeSage, & Poling, 1994) to name a few. It has also 

been suggested by Cantor and Wilson (1985) that some human behavior such as nail biting and 
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twisting one’s hair are also examples of schedule-induced behaviors. Generally, animals that 

are food deprived or reduced in body weight that are given small portions of food at certain 

fixed or irregular times have developed schedule-induced behavior (Falk, 1977).  Specifically, 

excessive water drinking in rats has been the most studied form of SID because it is an 

unusually robust phenomenon, occurring in almost 100% of rats as long as (1) the interpellet 

interval is neither too long or too short, and (2) the rat has not had any previous experience 

with intermittent food schedules without the opportunity to drink water (Boakes, Patterson, 

Kendig, & Harris, 2014; Patterson & Boakes, 2012; Tang, Williams, & Falk, 1988; Toates, 1971).   

Schedule-induced behavior is seen more frequently during time-based schedules of 

reinforcement, rather than ratio schedules of reinforcement (Roper, 1981). Not only has SID 

been induced using a VI-1-minute schedule of reinforcement like in Falk 1961, but other 

researchers have also induced SID when rats pressed a lever using VI schedules of 

reinforcement with other values (e.g., Falk, 1961; Clark, 1962; Millenson, Allen, & Pinker, 1977). 

Furthermore, other researchers have induced SID on fixed-interval (FI) schedules of 

reinforcement (e.g., Flory, 1971; Toates, 1971; Knutson & Schrader, 1975), fixed-time (FT) 

schedules (e.g., Staddon & Ayres, 1975; Robinson & Flory, 1989; López-Crespo, Rodriguez, 

Pellón, & Flores, 2004), and rando time (RT) schedules of reinforcement (e.g., Plonsky, Driscoll, 

Warren, & Rossellini, 1984).  

Generally, a characteristic of SID is that it takes place early in the interpellet interval. 

This means that shortly after the food pellet has been delivered, the animal eats the food and 

then almost immediately goes to drink water (Falk, 1971; López-Crespo et. al., 2004; Staddon, 

1977). Moran and Rudolph (1980) proposed that the consumption of dry food pellets elicit 



3 
 

water drinking, because eating a food pellet could cause a dry sensation in the animal’s mouth 

that the animal then goes to relieve by drinking water. This is known as postprandial drinking, 

which literally means drinking after eating (Moran & Rudolph, 1980). Other conceptualizations 

appeal to a superstitious chain of behavior (Clark, 1961; Toastes, 1971). Specifically, Clark 

(1961) concluded that when an organism experiences several short consecutive intervals, water 

drinking was reinforced because drinking was likely to follow the consumption of several food 

pellets close together. Slightly different is Kissileff (1969) who thought that drinking was 

adventitiously reinforced not by an animal experiencing consecutive short intervals, but rather 

by the arrival of the next food pellet while the animal was drinking.  

A number of researchers have argued against adventitious reinforcement as an 

explanation for SID. Segal and Oden (1969) found polydipsia still developed even if water 

drinking delayed food delivery.  In fact, a few other researchers have manipulated the timing of 

when water was available to see if there was any effect on an animal’s SID. Flory and O’Boyle 

(1972) prevented rats from drinking water during 15 second portions of the FI-1-mintue 

schedule of reinforcement. Their results showed that the amount of drinking was only affected 

slightly, even when water was not available for the 15 seconds that followed a pellet delivery. 

Gilbert (1974) divided intervals into six parts and only made water available for a random 

amount of time. Gilbert found that rats drank similar amounts of water regardless of the time 

water was made available. Daniel and King (1975) exposed three groups of rats to various FT 

schedules of reinforcement. Water was only made available during certain times in each 

interval. The results also showed that rats drank similar amounts of water regardless of when 

the water was available. López -Crespo et al. (2004) manipulated the inter-food intervals and 
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found that SID could be developed in portions of the inter-food interval other than the post 

pellet period. Water was restricted to the end of the inter-food interval, and SID was not only 

seen in the typical post pellet consumption, but also in proximity to upcoming food delivery. 

The results of López-Crespo et al. supports Burks (1970) conclusion that since the rats drink 

after food is delivered, rather than before food is delivered, water drinking was under the 

control of other variables other than adventitious reinforcement. 

Another theory to explain SID is that drinking serves as a temporal discrimination for the 

animal.  When a rat drinks immediately after a food pellet is dispensed, water drinking peaks 

quickly and then decreases prior to the delivery of the next food pellet; graphing as an inverted 

U-shape (e.g., Falk, 1961; Killeen, 1975; Roper 1980; López-Crespo et. al, 2004). This inverted U-

shape has led some researchers to suggest that SID might work as a time estimation or a 

behavioral clock that helps the animal in temporal tasks (Killeen and Fetterman 1988; Richelle 

and Lejeune, 1980; Ruiz, López-Tolsa, & Pellón, 2016). Richelle and Lejeune (1980) suggested 

that behaviors that are not usually measured could aid an organism’s temporal estimation. 

They proposed that these unmeasured behaviors could form a behavioral chain, where one 

behavior precedes another until a reinforcer is delivered; therefore, aiding the animal in its 

temporal estimation. Killeen and Fetterman (1988) suggested a Behavioral Theory of Timing 

(BeT) in which they hypothesized that adjunctive behavior serves as a conditional discriminative 

stimulus for temporal discriminations. The adjunctive behavior is then temporally related to 

reinforcer delivery aiding an animal to make a temporal discrimination (Bizo & White, 1994; 

1995).  
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In 1969, Segal hypothesized that SID was a time filling activity for an animal that was 

waiting for the next food pellet to be delivered. Segal proposed that if polydipsia occurred due 

to the spacing of food deliveries, based on some minimal time interval, that drinking would be 

maintained by the animal filling time between reinforcers. Thus, Segal’s experiment had a rat 

pressed a lever on a concurrent Differential Reinforcement of Low Rates (DRL) and VR-23 

schedules on two levers. The rat would get reinforced for lever pressing if lever presses were at 

least 20 seconds apart. Lever presses were reinforced on the other lever after a variable 

number of responses were emitted (e.g., VR-23). Lever presses on the VR bar produced steady 

rates of responding, as expected, but the results still showed that the rats drank excessive 

amounts of water. Segal concluded that SID must function as more than just a time filler, 

because the VR schedule would have given the rat an alternative behavior to engage in to fill 

time, leaving no time to be filled by drinking (Segal, 1969).  

In 1971, Falk suggested that SID was a displacement activity. According to Tinbergen, “a 

displacement activity is an activity belonging to the executive motor pattern of an instinct other 

than the instinct(s) activated” (Tinbergen, 1952, p. 25). In other words, a displacement activity, 

from an ethology standpoint, means a “thwarting or conflicting” activity. The idea is that if an 

animal is at 80% of its free feeding weight and the animal is also prevented from continuing to 

eat, due to the imposed feeding schedule, that drinking is evoked (Falk, 1971). More simply, 

Falk thought that if an animal anticipated that a pellet was unlikely to be delivered for an 

amount of time following the previous pellet, the animal would drink excessive amounts of 

water.  
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The current study aims to extend the SID literature by showing that schedule-induced 

drinking is not only seen during a free operant procedure using a time based schedule of 

reinforcement, but also occurs in other conditions such as during a discrete trial procedure 

using a variable-ratio schedule of reinforcement with a canine, which has not been previously 

demonstrated.  
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METHODS 

Subject 

The subject for this study was a nine-year-old Pit Bull mix named Izzy. The experimenter 

adopted Izzy from the Society for the Prevention of Cruelty to Animals (SPCA) of Texas when 

she was eight weeks old. Izzy was a typical house pet with an extensive history with clicker 

training because she was a participant in several of the experimenter’s previous research 

studies. 

The subject was selected because of some interesting patterns of behavior that she 

displayed in two previous experiments: a concept formation experiment and a Generalized 

Identity Matching experiment. During the concept formation experiment, the experimenter 

noticed that when the rate of reinforcement decreased, Izzy would begin to excessively lick her 

paws and or front legs. During the Generalized Identity Matching project, Izzy had access to 

water, and again when the rate of reinforcement decreased, Izzy would drink water excessively 

instead of licking. 

 

Setting 

All sessions were conducted in Izzy’s natural environment, which was the 

experimenter’s home. The study utilized two rooms, the living room and a bedroom. The living 

room contained a couch, chairs, and bookshelves and remained unchanged during sessions. 

There was a large open area in the living room between the couch and the fireplace where two 

black boards were placed. The bedroom used in the study was adjacent to the living room and 

is used to store three large dog crates and some other various items. An elevated water bowl 
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and a chair with a pen and notepad were present during the sessions. The water bowl was 

located in the middle of the room slightly towards the right side. The experimenter placed a 

notepad and pen on the chair (chair was placed to the left of the water bowl) and marked off 

completed trials. The water bowl was placed in an elevated stand for ease of drinking water. 

Izzy eats and drinks out of elevated food and water bowls, so this was kept consistent with her 

normal feeding and drinking routine.  

The experimenter remained in the bedroom by the door and never went into the living 

room after a session began. There were no other people or dogs present during any of Izzy’s 

sessions.  

 

Materials 

The experimenter made two boards out of cardboard, which she measured and cut to 

the same size. The experimenter covered the boards with black felt and placed them on small 

picture easels, so the boards would stand upright for Izzy to see. During the sessions, a GoPro II 

video camera, was mounted onto a GoPro “Fetch” harness. The harness had an attachment for 

the camera and was mounted right above the dog’s front shoulder blades. The video footage 

gave the viewer the point of view from right behind the dog’s head. Izzy had previously worn 

this harness in other experiments, and she was used to the sensation of wearing the harness 

with the camera attachment. 

 

Measurement 

The dependent variables were the number of seconds spent drinking water, the amount 
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of water the subject drank during a session, and the cumulative number of responses of nose 

touching a board.  

Water drinking was defined as when the subject approached the water bowl, her feet 

stopped in front of the water bowl, and her head began to bob up and down from lapping up 

the water. Timing of water drinking began when her feet stopped moving and her head began 

to bob. Time stopped when the subject pulled her face away from the water bowl for two 

seconds or when she walked away from the bowl completely. Time spent water drinking was 

determined later by reviewing the video footage. 

The amount of water Izzy drank was measured in cups. Before a session began, the 

experimenter measured out four cups of water and placed it in the water bowl. After a set of 

trials were completed, the remaining water (if Izzy drank water during the set of trials) was 

poured back into a measuring cup, and the number of cups she drank were recorded for that 

set of trials. 

Nose touching was defined as the subject approaching one of the black boards and her 

nose making contact to the board. If the subject approached the board, but never contacted 

the board with her nose, that was not counted as a nose touch and the subject was asked to 

nose touch the board again.  

 

Recording and Reliability 

Sessions were videotaped using a GoPro II camera mounted onto a Fetch harness as 

described in the settings section. Recording began at the start of the first trial. Recording ended 

after the last trial was completed or if drinking occurred during the last trial when water 
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drinking stopped. Time spent water drinking was recorded while reviewing the video footage 

later on a laptop computer, while the amount of water Izzy drank was recorded after each set 

of trials was completed. The number of trials were determined before the start of a session and 

were recorded in a notebook. 

Two trained observers collected inter-observer agreement data (IOA). The observers 

were provided with a behavioral definition for nose touching and water drinking and was 

allowed to ask the experimenter questions about the definitions. The observer used the timer 

along the bottom of the video to track how long Izzy drank water. The observer was allowed to 

pause, rewind, and fast forward the video throughout the viewing session. 

IOA for the occurrence of nose touching and duration of drinking were calculated using 

the formula A/(A+D)*100. IOA for nose touching was 100% over 40% of the sessions, and IOA 

for the duration of water drinking was 75% over 40% of the sessions. 

 

General Procedures 

After the experiment was set up, the experimenter entered the bedroom and closed the 

door.  The experimenter stayed near the door and waited for Izzy to give eye contact. After Izzy 

gave the experimenter eye contact, the trial began. The experimenter opened the bedroom 

door, and said, “Go get it!” Izzy left the bedroom and entered the living room where two black 

boards were located. If she nose touched either the right or the left board, the experimenter 

would reinforce her nose touching the board, according to the schedules of reinforcement 

described below. If the response was targeted for reinforcement, the experimenter used a dog 

training clicker (to signal to Izzy that she was getting a reinforcer) while also giving Izzy verbal 
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praise. Izzy returned to the bedroom where the experimenter tossed a piece of dog kibble on 

the ground about one foot away from the experimenter. The experimenter closed the door and 

approached the chair and marked off the trial in the notebook as being complete. After the trial 

was marked off, the experimenter came and stood near the door and waited for Izzy to make 

eye contact before the next trial began. If the trial was not targeted for reinforcement, there 

was no click, no treat, and no praise delivered to Izzy, and the experimenter waited for Izzy to 

come back inside the bedroom. After Izzy entered the bedroom, the experimenter closed the 

door and approached the chair and marked off the trial in the notebook as being complete. 

After the trial was marked off, the experimenter came and stood near the door and waited for 

Izzy to make eye contact before the next trial began. If Izzy did not nose touch a board, the 

experimenter called her back after 2 seconds, closed the door and restarted the trial. 

 

Condition A 

During this condition, all of Izzy’s nose touches to the black boards were reinforced, also 

known as a continuous schedule of reinforcement. Izzy could nose touch the right or the left 

board, because either side would earn her a reinforcer. If Izzy did not nose touch a board, the 

experimenter called her back to the bedroom, shut the door and restarted the trial.  

 

Condition B 

During this condition, only some of Izzy’s nose touches to the black boards were 

reinforced, also known as a variable-ratio schedule of reinforcement. During this condition, trial 

reinforcement was predetermined. Izzy could still choose to nose touch either the right or left 
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board to earn reinforcement on a trial scheduled for reinforcement. Non-reinforced trials were 

randomly assigned by rolling a die. Even numbers represented reinforced trials, while odd 

numbers represented non-reinforced trials. If Izzy did not nose touch a board, the experimenter 

would call her back to the bedroom, shut the door and restart the trial.   

The schedule of reinforcement was calculated by taking the average number of 

responses that occurred per reinforcement. In this study, the average number of responses per 

reinforcement was two responses, which resulted in a VR-2 schedule of reinforcement for 

Condition B. 

 

Experimental Design 

An A-B-A or B-A-B reversal design was used for this experiment. Each condition was 

between 9-15 trials and a session either included an A-B-A or B-A-B set of conditions. All 

sessions (e.g., ABA) were completed in a single day, and sessions were conducted on different 

days and took place either in the afternoon or evening. Water was present during all sessions.  
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RESULTS 

Graphs for each session are shown in Figures 1-8. Odd numbered figures show the 

cumulative number of Izzy’s reinforced nose touching responses across trials. Even numbered 

figures show the number of seconds Izzy spent drinking water across trials. 

Figures 1 and 2 show the first 30 trials of the experiment. During Trials 1-10 (the 

reinforce all condition), Izzy was reinforced for all nose touching responses and spent 0 seconds 

drinking water. During Trials 11-20 (the VR-2 condition), Izzy’s nose touching responses were 

reinforced 50% of the trials. Trials 11, 12, 16, 19, and 20 were all reinforced trials while Trials 

13, 14, 15, 17, and 18 were all non-reinforced trials. Izzy only drank water on Trial 14 for 90 

seconds, Trial 16 for 7 seconds, and Trial 17 for 43 seconds. Izzy drank a total of 2 cups of water 

during Trials 11-20. Trials 21-30 show a reversal back to the reinforce all condition, where Izzy 

drank water for 0 seconds. 

Figure 1. Cumulative number of reinforced trials (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials. 



14 
 

Figure 2. Number of seconds Izzy spent drinking water (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials. 

 

Figures 3 and 4 show the next 27 trials of the experiment. During Trials 31-39 (the VR-2 

condition), Izzy’s nose touching responses were reinforced 44.4% of the trials. Trials 31, 32, 33, 

and 38 were all reinforced trials while Trials 34, 35, 36, 37, and 39 were all non-reinforced trials. 

Izzy drank water on Trial 37 for 74 seconds and Trial 39 for 13 seconds. Izzy drank a total of 2 

cups of water during Trials 31-39.  During Trials 40-48 (reinforce all condition), Izzy was 

reinforced for all nose touching responses and spent 0 seconds drinking water. During Trials 49-

58 (VR-2 condition), Izzy’s nose touching responses were reinforced 50% of the trials. Trials 49, 

50, 52, 53, and 56 were all reinforced trials, while Trials 51, 54, 55, 57, and 58 were all non-

reinforced trials. Izzy only drank water on Trial 51 for 19 seconds. During Trials 49-58, Izzy drank 

a total of 1 cup of water. 
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Figure 3. Cumulative number of reinforced trials (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials  

 

Figure 4. Number of seconds Izzy spent drinking water (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials. 
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Figures 5 and 6 show the next 45 trials of the experiment. During Trials 59-73 (reinforce 

all condition), Izzy was reinforced for all nose touching responses and spent 0 seconds drinking 

water. During Trials 74-88 (VR-2 condition), Izzy’s nose touching responses were reinforced 

53.3% of the trials. Trials 74, 75, 76, 78, 79, 82, 84, and 86 were all reinforced trials while Trials 

77, 80, 81, 83, 85, 87, and 88 were all non-reinforced trials. Izzy drank water on Trial 81 for 45 

seconds and Trial 88 for 15 seconds. Izzy drank a total of 1.25 cups of water during Trials 74-88. 

Trials 89-103 show a reversal back to the reinforce all condition where Izzy drank water for 0 

seconds.   

Figure 5. Cumulative number of reinforced trials (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials  
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Figure 6. Number of seconds Izzy spent drinking water (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials. 

 

Figures 7 and 8 show the next 42 trials of the experiment. During Trials 104-118 (VR-2 

condition) Izzy’s nose touching responses were reinforced 53.3% of the trials. Trials 104, 105, 

108, 109, 111, 113, 116 and 118 were all reinforced trials while Trials 106, 107, 110, 112, 114, 

115, and 117 were all non-reinforced trials. Izzy drank water on Trial 110 for 95 seconds, Trial 

112 for 55 seconds, and Trial 114 for 11 seconds. Izzy drank a total of 2.25 cups of water during 

Trials 104-118. During trials 119-133 (reinforce all condition), Izzy was reinforced for all nose 

touching responses and spent 0 seconds drinking water. During Trials 134-148 (VR-2 condition), 

Izzy’s nose touching responses were reinforced 33.3% of the trials. Trials 135, 136, 141, 144, 

and 145 were all reinforced trials while Trials 134, 137, 138, 139, 140, 142, 143, 146, 147, and 

148 were non-reinforced trials. Izzy drank water on Trial 137 for 30 seconds, Trial 138 for 52 

seconds, and Trial 146 for 10 seconds. Izzy drank a total of 1.5 cups of water during Trials 134-

148. 
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Figure 7. Cumulative number of reinforced trials (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials. 

 

Figure 8. Number of seconds Izzy spent drinking water (y-axis) across trials (x-axis). Green dots 
represent reinforced trials, red indicates non-reinforced trials. 
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If we combine all the VR sessions together, Izzy drank a total of 10 cups of water and 

spent 9.32 minutes drinking water. Unlike in the continuous reinforcement schedule, Izzy spent 

0 seconds drinking water.  

When looking at the data to try and determine if there was a pattern to Izzy’s water 

drinking, the data show the following information. Figures 1 and 2 show that Trials 13, 14, and 

15 were all non-reinforced trials, and Izzy drank on Trial 14. Trial 16 was a reinforced trial where 

Izzy drank water. Trials 17 and 18 were non-reinforced trials and Izzy only drank water on Trial 

17. Figures 3 and 4 show that Trials 36 and 37 were consecutive non-reinforced trials and Izzy 

drank water on Trial 37; however, Trials 49-51 were all consecutive reinforced trials and Izzy 

drank water on Trial 51. Figures 5 and 6 show that Trials 80 and 81 were consecutive non-

reinforced trials and Izzy drank water on Trial 81, and Trials 87 and 88 were non-reinforced 

trials and Izzy drank on Trial 88. Figures 7 and 8 show that Trials 104 and 105 were consecutive 

non-reinforced trials, but Izzy did not drink water. Trials 112 and 113 were consecutive non-

reinforced trials, but Izzy drank on the first of the series 112, not 113. Trials 136-139 were all 

consecutive non-reinforced trials, and Izzy drank water or Trial 136 and 138, but not on 138 and 

139. She again experiences two consecutive non-reinforced trials (Trials 140-141), but she did 

not drink water. Izzy frequently drank water on consecutive non-reinforced trials, but also 

drank water on reinforced trials. 
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DISCUSSION 

The results of this study show that Izzy did not drink water during the continuous 

reinforcement condition; however, Izzy reliably drank water during the VR-2 condition. Izzy 

drank a total of 10 cups of water and spent 9.32 minutes drinking throughout the entirety of 

the study. The results extend the literature of schedule-induced drinking in several significant 

ways. Previous literature shows that water drinking was induced during a free operant 

procedure. These studies most frequently used a time based schedule of reinforcement. The 

literature also shows that water drinking generally occurred after an animal consumed a 

reinforcer. In contrast, this study showed that water drinking was induced during a discrete trial 

procedure, using a variable ratio schedule of reinforcement. Also in opposition to previous 

literature, water drinking generally occurred in trials in which Izzy did not receive a reinforcer. 

 

Free Operant vs Discrete Trial Procedures 

SID has largely been studied during free operant procedures. Generally, during a free 

operant procedure, rats press a lever to earn food pellets in an operant chamber. At any time, 

the rat can press a lever or perform other behavior such as sleep, sniff, drink water, and etc. 

(e.g., Falk, 1961). In contrast to previous SID literature, Izzy worked for food during a discrete 

trial procedure. The delivery of food was determined on a trial by trial basis by the 

experimenter. For example, Izzy was only able to earn food when the experimenter said, “Go 

get it!” After Izzy responded, she either earned food or did not earn food depending on the 

schedule of reinforcement. Just like the rats in an operant chamber, Izzy was free to drink water 

at any time during the session. While schedule-induced drinking has mainly been seen during 
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free operant procedures, this study shows that excessive water drinking was induced during a 

discrete trial procedure.  

 

Schedule of Reinforcement and Time Estimation 

The literature shows that SID is usually induced using some form of time based schedule 

of reinforcement, however, this study used a variable ratio schedule of reinforcement. A major 

difference between the two schedules is time as a variable. This is important because an animal 

cannot predict how long before the next reinforcer, and there may be delay in induced by a 

choice to engage in other behaviors (e.g., drinking water). In contrast, a variable-ratio schedule 

specifies an average number of responses required for reinforcement, instead of a specified 

amount of time. When an organism engages in alternative behavior during a VR schedule, (e.g., 

when Izzy drank water) the organism, not the schedule, is delaying the time between 

reinforcers. One might conclude that because time was not a variable of the schedule of 

reinforcement, like in the SID literature, Izzy did not need to estimate time between reinforcers 

and/or did not need to engage in another behavior to pass the time. The results of this study 

also do not support previously mentioned theories about SID working as a behavioral clock 

aiding an organism in temporal tasks nor do they support Killeen and Fetterman’s (1988) 

Behavioral Theory of Timing. The results however, may support Segal’s (1969) study in which 

she concluded that SID may function as more than just a time filler for the organism.  

Just as time is a variable of time based schedules of reinforcement, the number of 

responses that do not receive reinforcement are a variable of ratio schedules of reinforcement. 

In other words, during a VR schedule of reinforcement, the animal will repeatedly perform the 
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same behavior and will only receive reinforcement for that behavior on some of the trials. 

During a session, an animal could experience a combination of a single non-reinforced trial, 

followed by a reinforced trial, and/or a varying amount of consecutive non-reinforced trials, 

followed by a reinforced trial. With this idea in mind, the results of this study show that Izzy 

only drank water one time after the first non-reinforced trial, but she was more likely to drink 

on the second or third non-reinforced trial. The results show that Izzy was more likely to drink 

water the more non-reinforced trials she experienced. Future research should manipulate the 

VR schedules of reinforcement (e.g., increase and decrease the schedule of reinforcement) to 

see if Izzy’s water drinking behavior is dependent on the cumulative number of total non-

reinforced trials she experiences or if drinking is dependent on the number of consecutively 

non-reinforced trials.  

 

Drinking and Eating 

Earlier SID experiments explored when animals drink and if there is any correlation 

between drinking and eating. SID research commonly reports that drinking usually occurs after 

consuming a food pellet, however, this was not the case. In the present study, Izzy most often 

drank water after she did not receive a reinforcer. This result contrasts with theories that 

consuming dry food elicits postprandial drinking or the theories that excessive water drinking is 

the result of adventitious reinforcement. If those theories are true, Izzy should have drunk 

water during the CRF conditions because she received food after every trial. During the entirety 

of the experiment, Izzy drank water a total of 14 occurrences. One out of 14 occurrences, water 

drinking occurred after Izzy consumed a reinforcer, and the remaining 13 occurrences Izzy 
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drank water after not receiving a reinforcer. So again, Izzy mostly drank after a reinforcer was 

omitted, thus supporting the idea that consuming dry food did not elicit water drinking. 

Falk’s idea that SID might be a displacement activity is the only theory that might explain 

Izzy’s water drinking behavior (Falk, 1971). Even though Izzy was not food deprived, food is still 

a reinforcer for her. During the VR-2 condition, Izzy only received a reinforcer some of the time, 

which thwarted her eating behavior. When Izzy did not get a reinforcer, this prevented her 

from eating, so she went and drank water instead.  

 

Limitations and Future Research 

In general, researchers should conduct experiments using a discrete trial procedure to 

see if this phenomenon extends to other species and/or other schedule-induced behaviors. 

Anecdotally, if water was not present, Izzy would excessively lick her paws. The experimenter 

saw Izzy excessively licked her paws during other experiments that she participated in. A future 

study should investigate Izzy’s paw licking behavior to see if she would lick her paws in the 

absence of water, further supporting the idea that Izzy’s water drinking behavior was not 

elicited by consuming dry food or postprandial drinking. 

In summary, this study suggests that SID is a phenomenon that could occur not only 

during free operant procedures but may also occur in other procedures. Even today, 

researchers do not know exactly know why schedule-induced drinking occurs; however, results 

of this study suggest that there might be other reasons that have not yet been explored. Taking 

in account the results of this study, it is unlikely that SID aids an animal with time or temporal 

tasks. The results also support the idea that water drinking is not likely elicited by consuming 
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dry food or that SID is adventitiously reinforced. While SID has been heavily researched with 

rats pressing a lever for food in operant chambers, this study shows us that there are more 

possible explanations and that there is still more to learn and research about schedule-induced 

drinking. 
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