
Abstract 
 

The use of the Head-Turn Technique (HTT) as a tool to 

measure human response to audio cues has been part of psy-

chological research for some twenty years. The tool 

measures the participant’s response to subtle changes in 

phonetics he or she is hearing by sensing the shift of the 

participant’s attention focus toward the source of the pho-

netic stimulus. The existing tool has been largely unchanged 

since its inception. Previous proposals by this researcher 

presented enhancements to the test procedure; however, the 

methodology made use of rather primitive and now outdated 

technology. The tool, as it is, relies heavily upon human 

interaction, which may be contributing to inaccuracy of 

measurement and limitations in the types and richness of 

data that are captured.  

 

In the existing process, a test administrator manually initi-

ates the event prompting the change in the focus of the sub-

ject’s attention. The occurrence or non-occurrence of a re-

sponse is then judged by the test administrator. Computer 

control is limited to the generation of the phonetic stimulus. 

The proposed revision makes use of Video Image Capture 

(VIC) and video-metrics to provide more positive and more 

precise measurements. The enhancement will add the ability 

not only to detect the occurrence of the head turn event but 

also to time various aspects of the event. Computer software 

which is part of the project would track changes in gaze 

focus with millisecond accuracy. It could also measure the 

divergence between the orientation of the head and the fo-

cus of attention. 

 

Discussion of the Head-Turn  

Technique in its Present Form 
 

The present iteration of the HTT test process was devel-

oped for use in measuring infant and toddler responses to 

subtle changes in the phonetic composition of sounds to 

which the child is exposed [1], [2]. Figure 1 presents a plan 

view of the existing test layout showing one of the team 

members and the test participant. Figure 1 does not show 

the second test team member since that member is not pre-

sent at the test location but administers the test from a re-

mote location. As can be seen by examination of Figure 1, 

the toy waver is situated approximately 30 to 45 degrees to 

the participant’s right, while a loudspeaker and display are 

30 to 45 degrees to the participant’s left. 

 

The function of the toy waver is to maintain the attention 

of the test participant during the pre-stimulation phase of the 

test. Once the stimulation phase is initiated, the participant 

can be expected to shift his or her attention to the source of 

the stimulation which is the loudspeaker. Also not shown in 

Figure 1 is the test participant’s parent, guardian or individ-

ual with whom the infant/toddler participant is familiar. The 

participant will be seated in the parent’s lap so as to increase 

the likelihood that the participant will be comfortable and 

attentive during the test. The test set up is flexible so as to 

permit the participant to be seated independent of the par-

ent, when this is practical.   

Figure 1. Plan of Test Layout 

 

The process presently includes two test team members in 

addition to the test participant. The team is comprised of the 

test administrator and the toy waver. The test administra-

tor’s function is to manipulate the computer that generates 

the phonetic stream and records the responses of the partici-

pant. The phonetic stream is composed of a sequence of 

phonetic sounds that are presented as single syllables to the 

participant through a loudspeaker. In the sequence, a pho-

netic is repeated several times. At a given point in the se-

quence, the phonetic undergoes a subtle change, hereafter 

known as a phonetic change event. As an example, the pho-

netic “Lah” may be repeated until the test administrator ini-
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tiates the phonetic change event. At this point, the phonetic 

“Bah” is repeated three times. This phonetic sequence may 

be better understood by examining Figure 2.  

Figure 2. Test of the Phonetic Aspects of the Measurement 

 

The times denoted as T1, T2 and T3 reference events 

which occur during the test. T1 denotes the change in pho-

netics used in the test. T2 occurs when the participant be-

gins to move his or her head. T3 refers to the time when the 

participant’s head is positioned at the stimulated orientation. 

The goal of the test is to detect the participant’s reaction to 

the phonetic change event. Participant gaze reorientation, 

coincident with the phonetic change event toward the speak-

er from which the sounds are emanating, is recorded by the 

test administrator as a successful detection by the partici-

pant that a phonetic change event has occurred. The task of 

the administrator is a) to detect that a reorientation occurred 

and b) to ascertain that reorientation was a deliberate reac-

tion of the participant to the phonetic change.  

 

The toy waver’s function is to attract and maintain the 

attention of the participant by use of actions and gestures 

with the toy, as shown in Figure 3. This orientation of the 

head and gaze toward the toy waver is referred to as the rest 

orientation or the rest position. In addition to these two 

members, the parent of the infant or toddler participant may 

be present to reduce tension in the participant. The test ad-

ministrator is not visible to the toy waver, the participant or 

the parent of the participant. In this way, neither the toy 

waver nor the parent will know when the phonetic change 

event will take place. This is important since such pre-

awareness might prompt the parent or toy waver to antici-

pate the movement of the participant’s head with an inad-

vertent glance in the direction of the loudspeaker. Such ac-

tions have been demonstrated to be sensed by participants, a 

phenomenon referred to as gaze following [3]. Such gaze 

following would create an undesired control variable that 

would have a contaminating effect on the outcome of the 

test. 

 

 

 

Figure 3. Participant’s Attention Focused on the Toy 

 

Test participants are males or females not younger than 

six months of age [4]. In the present test process, the infant 

or toddler participant is placed in the parent’s lap in close 

proximity to the toy waver and to the loudspeaker and dis-

play. The toy waver maintains the concentration of the par-

ticipant by showing the participant a toy, generally a stuffed 

animal [5]. Simultaneously, the computer software used to 

administer the test causes an audible repetition of a syllable 

which is common in the English language. An example is 

“Lah.” The phonetic “Lah” is repeated at a rate of approxi-

mately once per two seconds. At an appropriate moment, 

the test administrator, through computer control, initiates 

the phonetic change event, at which point the repeated pho-

netic changes from “Lah” to another phonetic, “Bah,” for 

example. The changed sound is repeated three times after 

which the software reverts back to the original phonetic.  

 

With the change in the phonetic, the display that is on the 

same axis as the loudspeaker will present a picture of a 

stuffed animal. In this way the participant is presented with 

a pleasing stimulus as a reward for having noticed a change 

in the syllable that is being repeated. A head turn event is 

declared to have occurred when the participant deliberately 

shifts his or her attention to the speaker, as depicted in Fig-

ure 4, in reaction to the change in phonetic. This head and 

gaze orientation is referred to as the stimulated orientation 

or stimulated position. 

 

Limitations of the Existing Test  

Regimen 
 

In its present form, the test regimen makes use of a high 

level of human interface which limits accuracy and richness 

of the data that is captured from the test. Primarily, the oc-
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currence of the head turn event is determined as the test 

administrator observes the movement of the participant’s 

head from the rest position to the stimulated position. It may 

be difficult to declare with certainty that the event actually 

occurred or that a movement of the head was a result of the 

participant’s detection of the phonetic change. In addition, 

no attempt is made in the present iteration to capture the 

time of the event. The importance of the detection and 

measurement of the latent times during the test shall be dis-

cussed later.    

Figure 4: Participant’s Attention Focused on Loudspeaker 

 

The Revision 
 

The research team envisions the application of video im-

aging and motion analysis, referred to here as video-metrics, 

to the task of providing highly accurate positional data 

based on the video capture of the participant’s head as it 

moves from the rest position to the stimulated position. The 

field of video image analysis has assumed prominence in 

numerous disciplines such as security, sports and mechani-

cal engineering. The research team has identified no project 

which intends to apply video-metric techniques to the HTT 

test process.  

 

Lab Layout 
 

In general terms, the technique involves making a video 

of the participant as the test proceeds using a digital video 

camera. The camera is interfaced to a computer which is 

running video image capture and analysis software. The 

image is sensed and quantified on a frame-by-frame basis. 

Instantaneous position of the participant’s head is analyzed 

to detect movement or changes in position over time. The 

revised test setup will be comprised of the components as 

described below. The participant  station will continue to 

include a position for the toy waver, the participant and the 

loudspeaker and display. The test station is separated from 

the administrator’s position as in the present iteration. The 

layout of the lab is depicted in Figure 5. 
 

Figure 5: Plan View of Head-Turn Test Lab 

 

The video camera will be situated in such a way as to be 

focused upon the participant and, more specifically, on the 

participant’s head. This camera will be interfaced with a 

standard desktop computer located at the test administra-

tor’s position. In the present rendition, the single function of 

the computer is to control the transmission of the phonetic 

sounds to the loudspeaker. However, in the revision, the 

computer takes on most of the existing functions of the test 

administrator. In addition to controlling the audio, the com-

puter will collect the video frames from the camera, process 

the video image frames, capture the metrics embodied in the 

frames, and store and display the data which emerge from 

the test. In addition, it is hoped that the test results will be 

presented in real time to the internet for viewing at remote 

locations.  

 

Software Revisions 
 

As previously stated, the existing test configuration 

makes use of computer support simply to manage the trans-

mission of the audio stimuli. It is necessary to modify this 

software to provide additional capabilities as follows: 

 

1. The revised software must embody a graphic user 

interface (GUI) that serves as a “dashboard” for the 

test administrator. The dashboard must give the test 
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administrator control over those functions neces-

sary to conduct the test, store the test results, dis-

play the test results including an “instant replay” of 

the test video, mathematically analyze the test vid-

eo from a time/event standpoint, and make the re-

sults available to external users including the Inter-

net. 

2. The revised software must be able to receive and 

process the video signal from the camera. 

3. The revised software must be able to execute all 

functions of the existing software plus all of the 

functions of the test procedure as revised. This 

includes generation of the phonetic stimuli and 

timing management of the same, graphic presenta-

tion of the test participant focusing on movement 

of the head, control of the presentation of the toy 

on the display at the participant station, capture and 

analysis of the video image produced by the cam-

era, storage of test results, replay of test results, 

generation and display of the timeline in a useable 

format, and statistical analysis of results of multi-

ple iterations of the test. 

 

The research team hopes to make use of off-the-shelf soft-

ware for the video image analysis function. Another task 

which is part of the research is to tailor the available soft-

ware for use in the HTT test environment. Additionally, the 

team will develop the GUI which will permit test admin-

istration and data analysis plus presentation of the test using 

the Internet. Generation, timing and control of the audio 

stimuli, as well as the image of the toy, should be a simple 

matter of configuration of the computer operating system. 

Researchers anticipate using Microsoft products for statisti-

cal analysis, storage and recall of test results. 

 

Implications 
 

As can be seen, the revision of the existing test proposed 

here provides users the ability to measure the speed with 

which the participant is able to process the perception of an 

audible stimulus and convert it to a completed head turn 

response. For the concept to be valid, accurate measurement 

of times and events must be an aspect of the regimen. This 

need for accuracy is predicated upon the premise that head 

position is an accurate indicator of focus of attention. This 

need not be assumed since Caron et al. [5] demonstrated the 

relationship in infants that have reached the age of 12 

months. The proposed revision might facilitate measure-

ments, suggested by Caron et al., of younger infants. Since a 

connection has been established between certain pathologies 

and impairment of the head turn function [6] the measure-

ment of the times discussed above can be a useful diagnos-

tic tool. Such conditions might be identified in participants. 

Therapies might be applied and then the effect of the thera-

pies could be measured longitudinally by testing the head 

turn performance over time. The hereditary connection sug-

gested by other researchers could he further explored [7]. 

 

There is cross-sectional value in determining the impact 

of various environmental factors upon such measurements. 

It may be inferred that the interval between T1 and T2 is 

useful in analyzing mental processing time. The interval 

between T2 and T3 could be an indicator of muscle control 

and optical/auditory performance. Indeed, there is potential 

value in the examination of head turn performance in older 

populations. The test setup permits the testing of such par-

ticipants with little or no change in configuration and only 

minor changes in the test procedure. These are issues which 

will become more obvious as the revision is implemented; 

however, researchers anticipate the ability to measure the 

impact of substance abuse in participants as well as expo-

sure to toxic or harmful substances. This has ramifications 

in the chemical and nuclear industries.  

 

The technique could be applied to the Freiberg and 

Crassini [8] examination of infant sensitivity to sound pow-

er levels (SPL) with the addition of the ability to carefully 

measure absolute and relative sound power levels of the 

phonetic stimulus. The inquiry into an infant’s ability to 

synchronize visual and audible stimuli by Hollich et al. [9] 

might be further facilitated by the enhancement to the Head 

Turn Technique.  

 

In the initial proposal for enhancement [10], the research 

team established a standard for angular accuracy in the test 

results. The present proposal does not include a discussion 

of angular accuracy since part of the research will be to de-

termine how angular accuracy may be established in the test 

procedure/setup. The benefits of attaching the angular accu-

racy discussed in the previous proposal will be discussed in 

future reports on the research as the project proceeds. 

 

Conclusions   
 

The disciplines involved in this project include video im-

age capture and analysis, high- and low-level programming, 

audio signal technology, system analysis and project man-

agement. In addition, the application of test results is appli-

cable to the social and medical fields. When applied to 

adults in the workplace as discussed above, HTT can serve 

as a tool to gather data for management or social programs. 

The test has broad applications in a wide range of disci-

plines. There are interesting implications for future research 

attaching to angular accuracy, which will find its genesis in 

the present project.   
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