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ABSTRACT 

Background. The No Return Point hypothesis is one of the research areas that has been done in line with the motor 

program. In this hypothesis emphasized an inability to inhibition move after its start by the motor program. Several 

factors are affecting the mechanism of this inhibition. Objectives. In this study, we investigate the effects of audio and 

visual stimuli on blocking quick moves to test the No Return Point hypothesis. In the final part of the study, we explore 

the effects of the assignment based on tests conducted by Slater & Hammel, who first began to test this hypothesis. 

Methods. In this study, 40 male participants (age 23-29) were selected and organized in four different groups, i.e., 

digital- visual stimulus, an auditory stimulus, visual and auditory stimuli, and visual stimulus with an analog pattern 

that simulated the Slater and Hamel’s experiment. Each of these groups practiced different stop-signal and did a 

retention test. We used RMSE for statistical analysis. Results. The results showed that the reaction speed of the audio 

group is considerably faster than other groups (sig = 0.00028, p < 0.05). It was also found that the motor program is 

active in a period before and after the target (stop) time, and it seems that this process is independent of the type of 

stimuli and assignment (p < 0.05). Besides, it was found that the reported time for Slater and Hamel test is 210 MS in 

this experiment. In other words, participants were not able to stop motion for the announced stop time for around 210 

Ms.; however, it was not observed for all the groups. Conclusion. Based on the result, participants were significantly 

dependent on the assignment (p < 0.05). Moreover, this dependency can affect the result. It seems in that study time 

providing achieved relying on the types of tasks used, and the type of the variable used to measure the statistical have 

been impressive on the results. Thus, the results of the Slater and Hamel experiments should be analyzed with caution. 

It seems that the announced time in that research (Slater and Hemel) is based on the employed assignment type, and 

the variable type for statistical analysis was influencing the results. Thus, not only the motion stop time in response to 

the stop stimuli is different, but also these times are significantly dependent on the stimuli and test condition. 

KEYWORDS: No Return Point Hypothesis, Audio-Visual Stimuli, Fast Movements Inhibition. 
 

INTRODUCTION 
Since the very first academic studies in the 

field of motor control, there were many questions 

regarding the control of fast movements (1). By 

presenting several hypotheses, researchers have 

tried to answer these questions. To clarify the 

subject, they categorized the stimulus to study 

them in detail and more precise. In one of these 

classifications, movements were divided into two 

groups, fast and slow. Fast movements are those, 

which the person does not have enough time to 

act, while in the slow stimulus, he has plenty of 

time (2). 

Schmidt’s theory was used as an explanation 

for the motor controls for years, and it was 

http://www.aassjournal.com/
http://dx.doi.org/10.29252/aassjournal.886
mailto:askakhki@um.ac.ir
https://crossmark.crossref.org/dialog/?doi=10.29252/aassjournal.886


2         Analysis of the No Return Point Hypothesis 

accepted later as the Generalized Motor Program 

(GMP) (1). Many experiments were conducted in 

agreement with this hypothesis (3). These 

Laboratory experiments tried to transfer the motor 

program from a virtual state into a more objective 

form. 

Studies on how to control rapid movements 

are generally performed in a laboratory and 

controlled setting. One of the common patterns in 

designing studies in this field is the go-stop and 

inhibition pattern. The No Return Point 

hypothesis is one of the concepts used in studies 

of movement inhibition and the study of 

mechanisms in movement stop. This hypothesis 

states that when a movement begins, it is 

impossible to stop the movement produced for a 

specific time (approximately 110 msec). Schmidt 

has used the No Return Point hypothesis in his 

theory (GMP Theory) (4). He explained that when 

a motor action was programmed and sent towards 

the muscles, it is impossible to stop or reschedule 

it within a specific time frame. The No Return 

Point hypothesis was tested by Slater & Hammel 

(5) in laboratory conditions, and it confirmed that 

hypothesis. This hypothesis was improved over 

time (6). Since many theories, including 

Schmidt's theory of motor program, use the 

concepts of movement inhibition and No Return 

Point, it is necessary to study results in this field 

to benefit from its concepts. Some explanations 

had been presented to interpret the results. For 

example, it was said that a totality performs the 

movement as a whole or non after preparation. 

Any variations in this totality structure are 

practically impossible before the end of the action 

(7). This phenomenon was explained by Schmidt 

(8) and the motor program(MP) theory in a 

different way later. 

Regarding this matter, it was stated that before 

starting the action, the motor program plans, 

programs, and develops the movement. It is 

impossible to stop the movement within a specific 

timeframe after it starts. The open-loop control 

theory explaining the fast movements based on 

motor program, states that the motor program 

monitors and organizes action’s parts during the 

fast movements. As explained, the theory of 

motor program and the hypothesis use the same 

literature to study fast motion. Some of these 

studies are as follow: Schmidt’s Schema Theory 

(8, 9), The Trigger or Jockey theory (10), and 

Henry-Harrison’s theory (6). Almost in all of 

these studies, the motor program’s concept and 

inability to stop after the start point can be seen. 

The motor program theory has an apprehensible 

virtual structure that researchers can use to 

explain how movement is doing. 

On the other hand, critics try to note the 

contradictions in this theory. Schmidt has used 

other explanations to confirm the motor 

program’s structure (1, 8, 11, 12). These 

explanations were inspired from Henry and 

Harrison’s work about the No Return Point 

hypothesis. 

Various studies have been conducted in the 

conformation of the No Return Point hypothesis, 

which most were in laboratory conditions (13-

19). Gao and Zelaznik (20) evaluated Henry and 

Harrison’s hypothesis in detail. They showed that 

the task type, the scaling, and the data analysis 

methods for the motor pattern are affecting the 

results. Based on this study, the re-analysis of the 

data indicated that the time presented by the 

Henry and Harrison experiments not consistent 

with extending to different people. Also, some 

studies questioned the task types which were used 

in Henry and Harrison’s experiment, because due 

to the bisectional nature of the movement that is 

the Reaction time (RT) and movement time (MT), 

people use various strategies in order to reach the 

objective point, which could affect the results (9, 

20, 21). As mentioned earlier, various stopping 

times have been directly or indirectly stated in 

some studies (14, 17, 22). Over the following 

years, it was seen in some studies that the No 

Return Point had not been constant in some 

experiments, and the participant was able to stop 

his action after starting it rapidly (23). Also, the 

time stated in some studies was not compatible 

with the 110 milliseconds mentioned in the Slater 

& Hammel experiment (13, 14, 20, 21). In similar 

studies, the effect of other variables was analyzed, 

which include the individual differences (9, 22, 

24-26) and neurodevelopmental disabilities (27), 

which produce different results. In a review of 

how these results emerge, motor complexity can 

be mentioned as the most important one (15, 28, 

29). In some studies that were performed later 

based on re-analysis of the confirming studies like 

Henry and Harrison’s one, it was determined that 

this subject has complexity and presented analysis 

of the motor program as an explanation of the No 

Return Point theory’s result, may not be 

accepted(20). Also the used task and data analysis 
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method in some studies have been evaluated 

again and the results were slightly changed in 

some of them. 

Investigations into movement inhibition 

studies have shown that some factors are useful in 

recording stop movement time and No Return 

Point. The time recorded in the Slater and 

Hummel experiment (110 milliseconds) was 

performed under laboratory conditions and on 

some specific variables. Different inhibition 

times in experiments in this field may be due to 

some intervening variables in these experiments. 

Therefore, re-examining the Slater and Hummel 

test and controlling the variables involved can 

help clarify the factors influencing the registration 

of the point of inhibition and no return. In some 

studies which most have been concluded recently, 

the reaction time differences causing by a 

different stimulus have been pointed out (6). It 

has been reported that the type of stimulus can 

change the simple reaction time. In studies that 

have directly or indirectly reported the effect of 

the stimulus on reaction time, it has been seen that 

the reaction time to an audio stimulus is less than 

the one caused by a visual one (30). 

Reviewing the studies on the No Return Point 

hypothesis, most of them used visual stimulus as 

a secondary stimulus. As the reaction time is 

different for different stimuli, mostly audio and 

visual, in this study, stimulus type was considered 

as a significant variable in the No Return Point 

hypothesis. On the other hand, the closer the 

research conditions are to the real situation, the 

more general the results will be (31). On the other 

hand, it seems that the public’s view on the analog 

clock pattern of Slater and Hammel’s experiment 

persuades them to mostly use the pointer’s 

position in order to respond to the second 

stimulus. In other words, it seems that people 

made more use out of spatial predictions. In the 

present study, it has been tried to examine this 

hypothesis and use patterns which both prepare 

the requirements for Slater and Hammel’s pattern 

and limit the people’s use of the spatial structure. 

In this research, by combining hardware and 

computer software, on the one hand, we try to 

examine the Slater and Hummel test, on the one 

hand, to re-evaluate the point hypothesis without 

return. 

On the other hand, we bring the test execution 

conditions closer to real motion conditions. 

Investigate the effect of the type of stimulus on the 

results from a different (auditory) stimulus. In this 

study, we will examine the difference in results in 

the new digital model by simulating a hands-on 

timer pattern. 

Therefore, due to these contradictions and the 

importance of confirming the motor program 

theory and evaluating the No Return Point 

hypothesis, it has been tried in this study to 

control the task type on the one hand, while 

studying the participants and presented stimulus 

on the other. This study intends to answer this 

question: Does the No Return Point change by 

changing the nature of the presented stimulus and 

type of tasks?.  

MATERIALS AND METHODS 
Participants. Participants were forty male 

graduate student volunteers(age 23-29). They 

were aligned to experimental groups based on 

their simple reaction time. 

The experiments were designed similar to 

Slater and Hammel’s pattern and consist of 

software and hardware of a stopwatch with visual 

and audio stimuli. Using a hardware Arduino 

board and LabVIEW (ver 2016) software, we 

could develop a computer-based code to design 

software for the experiments. It can be connected 

to a computer via a USB cable. The Arduino™ 

compiler for LabVIEW is a product based on 

LabVIEW (Laboratory Virtual Instrument 

Engineering Workbench) by National Instruments. 

This method can be programmed easily with 

excellent reliability (32). Unlike Slater and 

Hummel’s pattern that provide a visual stimulus, 

with this board, it is possible to design a visual and 

audio stimulus individually or combined. 

Changing the stop-go time and both analog and 

digital stopwatch was possible with using this 

board. 

To answer the questions were mentioned 

earlier, three experiments were designed as follow: 

Experiment 1: 

In this experiment, the difference between 

visual, audio, and combined stimuli reaction time 

was studied to assess whether the stimuli type 

affects the reaction time (RT) or not. Forty 

participants answered the visual, audio, and 

combined stimuli. The task was a simple time 

reaction. The participant should be sitting in front 

of a monitor and response to relative stimuli as 

quickly as possible. When the relative stimulus 

appeared, he should release the space bottom. For 

the audio stimulus, the participant should wear a 
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headphone, and when he heard the beep, he 

should release the space bottom. In the third 

situation, both visual and audio stimuli were 

employed. The participant should release the 

space bottom when he saw and heard both stimuli. 

The reaction time was recorded in an Excel file. 

Experiment 2: 

This experiment was designed as a response to 

the generalization of Slater and Hammel's 

experiment's results based on the stimuli type. 

The participants were divided into three groups 

(N = 9) based on their pre-test scores. The training 

and response pattern was unique for each group.  

The first group named visual stimulus (similar 

to Slater and Hammel experiment), they used the 

digital stopwatch that could be recorded the time 

differences. When the movement was started, the 

digital stopwatch was run, and the participant 

could see it.  The stopwatch was stopped after 

1800 msec. The participant must release the space 

bottom when they saw the stop sign. They can see 

the response time as feedback on display. In the 

retention stage, it was asked from the participant 

to do the same task after 48 hours in 5 trials 

without any feedback. In the next stage, unlike the 

acquisition stage with 1800msec pattern, they 

were asked to respond to a pre-set time (2000, 

1950, 1900, 1850, 1540, 1490, 1440, 1390, 1690, 

1640, 1590, and 1740msec), and this stage was 

called motion stop. The design pattern of these 

times was to fulfill not only the assumption of the 

Slater & Hammel experiment but also the delay 

time in motion stop from 60 msec to 410msec 

before the start. These times were dispersed in the 

same frequency in the 1800msec pattern and was 

designed randomly.s 

The second group was named an audio 

stimulus, and they have been learned a pattern in 

the acquisition stage. They hear a beep sound as a 

start sign through a headset, and after 1800msec, 

they hear a different beep sound as a stop sign, 

and they need to release the space bottom. They 

were told to release the bottom at the same time 

as stop beep sound, and the difference between 

the beep sound and their reaction was recorded as 

response time. The response time was shown as 

the feedback to try to release the bottom before 

hearing the sound. In other words, they plan to act 

before they received the stimulus. In the final 

stage, like the first group, the sound was played at 

different stop times, and they must respond when 

they hear the sound. The response time was 

monitored. It needs to be mentioned that at this 

stage, they did not receive any feedback. The next 

stages were done like the first group. 

The third group conducted the combined 

pattern simultaneously; it means they received 

both visual and audio stimuli. The acquisition 

stage was done with the feedback and stopped 

time's pattern, as mentioned earlier. The response 

time was recorded as their final score. 

In this experiment, the participants conducted 

180 trials (60trails × 3blocks) in the acquisition 

stage.

 
Table 1. Groups, Tasks, and Procedure 

Post-Test 

(trails) 

Retention 

Stop-Time 

Acquisition 

Stop-Time 

Pre-Test 

(trails) 
Task 

Number of 

Participants 

Group 

5 1600-1650-

1690-1750 

ms 

1800ms 5 Digital-visual  pattern 9 

Visual stimulus 

5 1600-1650-

1690-1750 

ms 

1800ms 5 
Audio 

pattern(headphone) 
9 

Audio stimulus 

5 1600-1650-

1690-1750 

ms 

1800ms 5 
Combine 

pattern(visual&audio) 
9 

Simultaneous visual 

and audio stimulus 

 

 

Experiment 3. In this experiment, we would 

like to answer whether the used pattern in Slater 

& Hammel experiment influenced the results. In 

this experiment, 20 participants were divided into 

two groups. In the first group, the participants 

tried the stopwatch pattern like the visual group in 

experiment 2 at the acquisition stage. They were 

tested like that group in retention and transfer 

stages. The second group was done the same 

procedure but with an analog stopwatch that 

consists of an LED as a clock hand that can 

simulate the digital stopwatch. In this group, the 

target time was 1800msec, and the transfer time 

was the same as before. The goal of this 
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experiment was to evaluate the author's 

assumption on the effect of task type on the stop 

time in the Slater & Hammel experiment and 

similar experiments. It seems that the participant 

was stick to the stopwatch's hand more than 

focusing on the internal stimulus control process 

and their prediction was based on the stopwatch's 

hand's position in a specific time; so this response 

can have an influence on the main objective of 

this project which is a determination of no-return 

point. The results of the digital and analog watch 

were compared to assess this pattern. 

Analysis. Standard deviation was used as raw 

data for statistical analysis. In this study, the 

descriptive statistic was used to specify the 

groups and participants. Data were analyzed by 

one-way analysis of variance (ANOVA) and 

analysis of variance with repeated measures. 

Tukey post hoc test was used to determine the 

differences. We used SPSS 21 and Excel software 

for data analysis. 

RESULTS 

The results of experiment 1 showed (Table 2) 

the difference between groups’ means is 

significant (F = 8.323, P = 0.00). It was showed 

that the reaction time for audio stimulus is much 

faster than visual stimulus.  

Also, the audio stimulus group was faster than 

the mixed group, and this difference was 

significant, but no significant difference was 

found between the visual stimulus and combined 

stimulus (Table 3). 

The results of the second experiment showed 

that the participant uses the predicting pattern to 

decrease their deviation of time recorded. The 

results of the retention stage also showed that they 

had learned the presented pattern. In the retention 

stage, participants were compared with each of the 

time provided (Table 4). At 1390, 1540, 1800, 1950, 

and 2000 milliseconds, the difference between the 

times was significant, and for the other times, there 

was no significant difference (p < 0.05). 

We can stop-time patterns between different 

groups. We found the disorder between 1960-

1850 ms in every group. 

The third experiment results showed (Table 5) that 

as it was assumed, the results in digital and analog 

visuals were different. A significant advantage in favor 

of the visual analog was found (p = 0.001). 

 
Table 2. The Difference Between Groups (Experiment 1) 

 Sum of Squares Df Mean Square F p 

Between groups 33827.517 2 16913.758 8.238 0.000 

ANOVA, RT 

 
Table 3. Result of Groups in Tukey HSD Test 

Group Mean Difference (I-J) Std. Error p 

Audio    

Visual -20.85000 10.13186 0.103 

O-V -41.12500* 10.13186 0.000 

Visual    

Audio 20.85000 10.13186 0.103 

O-V -20.27500 10.13186 0.116 

O-V    

Audio 41.12500* 10.13186 0.000 

Visual 20.27500 10.13186 0.116 

Multiple Comparisons, Dependent Variable: RT, Tukey HSD 

 

 

DISCUSSION 
By reviewing research on how to produce and 

control movements, we are dramatically 

confronted with the concepts of movement 

inhibition or patterns of movement redesign. One 

of the old and fundamental assumptions in this 

type of study is the No Return Point hypothesis, 

the principles of which have been used in many 

types of research in this field (4, 5, 14, 20, 33). In 

this study, by using the results of research in the 

field of motor control and No Return Point 

hypothesis and review of research literature, this 

hypothesis was determined; although much 

research has been done on this subject is clear, but 

different inhibition times were recorded (7, 14, 

15). This research was designed using precise 

practice design methods and with the least 

interference in the execution of the movement. Its 

purpose was to investigate various factors such as 
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the type of stimulus and the type of task on the 

motion stop-time pattern and its effects on 

accepting the No Return Point hypothesis. There 

has been much research on how to stop 

movements, each seeking to respond to different 

dimensions of inhibition and stop movements 

(21). New test design methods and brain and 

muscle wave recording devices are standard 

methods for examining movement stop 

mechanisms (13, 16). However, it should be noted 

that the use of new and technology-based 

methods should not take the test conditions out of 

their normal state. Since the primary purpose of 

such experiments is to determine the mechanisms 

of motor control in normal conditions and to use 

them in sports or rehabilitation, it should be noted 

that the conditions for conducting this research 

should be very close to the real conditions. In this 

study, using computer design capabilities, the 

initial patterns of experiments related to stopping 

movements were redesigned and based on this, 

the no return hypothesis was examined (32). In 

this study, we tried to use computer hardware and 

simulator software to design a simple yet precise 

movement so that the participants could perform 

the test with the least amount of muscle and 

mental conflict similar to the conditions of a 

normal position. The first experiment results 

showed that audio response time is faster than the 

visual or combined response times. This result is 

compatible with Shelton and Kumar study (15, 

30). It seems that in the combined sign 

experiment, the participants focus more on visual 

stimulus rather than the audio stimulus so it can 

interpret the difference between combined and 

audio stimuli.

 
Table 4. Transfer Stage Result 

ANOVA 

Task Sum of Squares DF Mean Square F p 

Transfer 1390 Between Groups 380751.462 3 126917.154 3.257 0.035 

Transfer 1440 Between Groups 201757.679 3 67252.560 2.290 0.098 

Transfer 1490 Between Groups 136939.929 3 45646.643 1.157 0.342 

Transfer 1540 Between Groups 342435.445 3 114145.148 2.975 0.047 

Transfer 1590 Between Groups 177233.680 3 59077.893 1.473 0.241 

Transfer 1640 Between Groups 89482.123 3 29827.374 .704 0.557 

Transfer 1690 Between Groups 196083.421 3 65361.140 1.408 0.259 

Transfer 1740 Between Groups 445813.788 3 148604.596 2.839 0.054 

Transfer 1800 Between Groups 649528.463 3 216509.488 6.139 0.002 

Transfer 1850 Between Groups 218134.012 3 72711.337 1.845 0.160 

Transfer 1900 Between Groups 431027.636 3 143675.879 2.629 0.068 

Transfer 1950 Between Groups 687029.548 3 229009.849 5.112 0.005 

Transfer 2000 Between Groups 671498.976 3 223832.992 7.564 0.001 
 

 

 
Figure 1. Compare Between Stop-Time in Different Groups. 



Analysis of the No Return Point Hypothesis         7 

Table 5. Different from Digital and Analog Visual Groups 

 F df p 

Equal variances assumed 2.359 13 0.001 

Independent Samples Test, T-Test for Equality of Means 
 

In the second experiment, results showed no 

significant differences between groups in many of 

times (1590, 1640, 1740, 1850, 1900 msec). In 

other words, the groups behave the same, and the 

parameters affected by these times are the same. 

This shows that a motor program is active before 

and after the target time (stop time), (210msec 

before and 100msec after the target time) (2, 16, 

22). It seems that this motor program is 

independent of stimulus and task type. So as long 

as this program is active, it is impossible to 

respond to another stimulus, and if another 

response happens, it might have interference. 

Therefore, it seems the time of No Return Point is 

more extended than Slater-Hummel’s report. We 

propose that time is 210 msec. 

Nearly this result repeat in the same articles 

(14, 30), but there are many articles at different 

times (21). The results confirmed the hypotheses 

of this study based on the effectiveness of the type 

of stimulus and the type of task and have been 

repeated in similar studies that have generally 

examined the effects of visual stimuli and used 

brainwave recording methods (34). Many studies 

have suggested a mechanism for controlling 

movement and activating it before starting to 

move (35). In some of them, the inability to stop 

moving has been reported for some time after it 

started that confirms the existence of a motor 

program. The present study also confirmed the 

existence of an abstract mechanism in the 

production and control of motion. Similar studies 

have shown that most of these studies report a 

specific time to inhibit movement, but they are 

different in each study. It seems that research 

methods, type of stimulus, research assignments, 

and some other factors are among the factors that 

can affect the results in this field (10, 21, 26, 36, 

37).  In most of these studies, it was found that the 

closer the stopping time was to the start time, the 

more likely it was to be prevented (14). This 

confirms the theory of the bottleneck (38). The 

inability to stop moving for a certain period after 

the start of the movement is one of the similar 

cases in such research. Of course, it is impossible 

to announce a specific time to record a No Return 

Point, but further research is likely to record a 

specific period for a No Return Point (13, 14). 

The generalizability of the results of this research 

should be done with more caution, and in using 

the results, variables such as the type of task and 

the related variable should be considered. Also, 

other variables such as age, gender, and 

psychological conditions of the subjects may 

affect the results that the accuracy of this issue 

should be examined. 

Moreover, based on the third experiment 

results, participants' response to the stop time is 

highly dependent on task type. This finding does 

not verify the Slater - Hummel’s results. It seems 

that their results have been influenced by task 

type and also the used variable of statistical 

analysis. Our findings, to some extent, confirmed 

Shelton and Kumar’s suggestion (30). Finally, we 

suggest that a top-down hierarchical mechanism 

may control intentional behavior, while the 

participant does not expect the stop time (like 

1850 and 1900msec), it follows the natural 

perception process (9). 

It is suggested that in order to clarify the 

various dimensions of the results of a meta-

analysis study on the research in this field, the 

effectiveness of each of the variables should be 

determined. It seems that from the results of this 

research, a formula can be obtained that can 

accurately predict the time of the No Return Point 

in the patterns of motion inhibition. 

CONCLUSION 
This study showed that the stopping time of 

movements in the motion inhibition pattern is 210 

milliseconds. The type of stimulus and the type of 

task used in this type of research affect the results 

and change the motion inhibition time. The closer 

the stop stimulus is to the criterion time, the less 

likely it is to stop moving. 

Although the principles presented in the No 

Return Point hypothesis have been confirmed, 

more careful consideration should be given to 

using the results of such research, and its results 

should be used with more caution. 

APPLICABLE REMARKS 

• Inhibition time can play an essential role in 

identifying stop and control processes. 

• The experimental method used in this research 

project can be used with great confidence in 

similar research fields because the results of 
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this study are mostly consistent with the 

results of similar research. 

• Researchers should be more careful about 

using the principle of the No Return Point 

hypothesis. In laboratory conditions, they 

should control the type of variables and the 

type of task. However, the results of this study 

confirm the basics of this hypothesis. 
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