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PREFACE

In “New resources for Individual Psychological Diagnosis” a 
diagnostic instrument is presented. The instrument can be used 
both in the field of cognition as in the field of emotion and is 
meant to be for daily practice. The cognitive approach provides 
verifiable data and the approach to emotions provides descriptive 
data in a subtle interplay of conscious and unconscious 
processes. The unconscious is seen as the absolute reliable 
experience basis in every human. The instrument is designed to 
let the unconscious speak in a conscious way.

This book is dived in two main chapters:
1. Between Cognitions and Emotions, in which the new 

diagnostic tool is described as an elaboration of the work 
of Gé Calis.

2. The Research Context, in which an overview and status of 
the different research approaches is given. This chapter can 
be seen as the methodological basis for scientific psycho-
logical research.





 
 
 

 Dedicated to Gé Calis





Between Cognitions and Emotions
A diagnostic instrument in the making
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Introduction 
When Sigmund Schlomo Freud postulated that unconscious forces were 
active in every human being, psychology as a science was born.
From there on numerous developments were started which more and more 
took the form of scientific research and experimentation.
Can we prove what we claim? Can we establish key facts concerning man?
This line of development reach the point that the unconscious was totally 
abandoned as unreliable.
But what is unreliable?
The interpretation of the unconscious or the unconscious itself?
In this paper the unconscious is treated as the absolute reliable source of 
knowledge and experience in every human being and the question to be 
answered becomes:
How can we let the unconscious speak in a conscious way?
A circle is completed: the unconscious and the conscious come together in a 
subtle interplay. This approach provides us with information about this 
individual human being.
The described method will be called: Individual Psychological Diagnosis 
(IPD). 

Man stays a mystery
We will know more and more about people, but there will always be, 
paradoxically, more things we do not know. And even though the manual 
for psychiatry (DSM) becomes three times as thick, it will not solve things 
substantially (see first part of Stranger at Killknock).

But let us be modest in our approach to man. As the rest of this paper will 
show, we cannot say much scientifically about man in his mental 
functioning. Scientific in the sense that we can prove what we claim.
There is only one field where this is possible and that is in the field of 
concepts or cognitions: has a person a distinctive concept to his or her 
disposal?
And how are concepts related to each other within this person?
In case of learning processes this is very important to know, but whether 
someone is schizophrenic or suffers from another mental disease, we can 
find clues, but as hard facts these clues are never to be found.

The same phenomenon seen from the outside can have many different 
inner causes.
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There are of course people who can say something significant about a 
person on the basis of their experience and insight, but what they have to 
say is entirely for their own account.

In the seventies of the last century Nijmegen University was a kind of 
museum of all the methods that were developed in psychological research. 
There I met Dr. Gé Calis who was a senior lecturer at the Department of 
experimental psychology and his research field was the visual perception.

In 1974 he obtained his doctorate with a thesis entitled:
"At first sight. Immediate perception and facial recognition." 

Calis approached things in a way that when an understanding of the human 
being in general is true, this also should to be true for the individual. So no 
throwing on piles. This appealed very much to me because I was looking for 
a research method that could tell me something about the individual.

What I did not know then but know now is that this road was not an easy 
road. A dragon with twenty heads had to be slain.

In the period 1977-1997 this dragon was slain.

Perception
Although the presented research focuses on visual perception a more general 
question goes first: what is perception?
We see something when we are not disabled, we hear something, we smell 
something and we think something, all forms of perception.
“Something” is being perceived: this something distinguishes itself from other 
things.
We see a car, although much more is to be seen, houses, trees, other cars, 
people, the air and so on. Our attention is with the car and we isolate 
something in the field of perception and name that a car and when we know 
more about cars it becomes a BMW or a Humber.
Perception is so direct and immediate that we assume that someone else with 
normal vision capabilities also sees the thing I am talking about. This immediacy 
is so strong that we even assume that we both see exactly the same thing.

Do you see that car?
Yes nice one, a BMW! My father has one.
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And so the idea arises that there is an independent reality out there, apart from 
the observer: a reality that is the same for everyone. And that we can pin point 
that reality and worse we can impose that reality on a person, this is it and you 
have to see that too!

Too bad, it is yours and mine reality and the problem becomes to establish 
whether what you see, do I see that too? The birth of science. Or birth of a 
scientific attitude and also bound to the person in question and not something 
that functions as an independent, anonymous something outside people.

How does this scientific attitude look like?

The basis of a scientific attitude is: repeatability.

In other words: I think I saw something and now I describe it in such a way that 
another person can see that too. When more and more other people confirm 
my findings, then this finding gains credibility.

A carpenter knows this thing: he has to produce a table and four identical 
chairs. In the world of parts it is not different: when something is broken I want 
to replace the broken part to fix it.

In the field of scientific publications it’s a mess lately, too many scandals are 
coming up: one publication is enough to become a hero in the field, decisions 
are made on one research result and that is very alarming.

Only research that is repeated ads to the credibility of the original research.

How do we get a grip on (visual) perception?
Not a simple matter because when we open our eyes and there are no 
disabilities then directly and immediately there is a world visible. A world with 
all sorts of concrete things.
This immediacy silences all questions.
The questions come back if we want to build a device that can see.
For example, we want to make a device that can read handwritten text. This 
device would be very helpful in, for example, the sorting of mail. 
We helped a bit by simplifying the problem, and entered postal codes which 
are easier to read than only the hand-written text.
We need to know (increasingly make explicit) how perception works, otherwise 
it remains a flawed and clumsy device.
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These developments are in full swing, just think of robots. Our cars will be 
equipped in the future with observing systems. We need to drive our cars no 
longer. In other areas, we find the same developments. In Belgium in a home 
for the elderly, robots take over the care and the reason that had been put out 
by the media: there are not enough people to be found who can care for the 
elderly. And that of course is a fallacy: there are certainly enough people who 
want to care for others, only robots are cheaper, a purely economic motive 
with the risk of social cohesion disappearing completely. In South Korea, a 
robot runs through the prison corridors to check the cells. In China there is a 
restaurant with robots to serve customers. The robots are programmed so that 
they only react kindly to customers.

Who is in charge? Man or robots?
The difference between a man and a robot will be minimal. Man is already 
robotised by bureaucracy and regulations. Humanity is at stake.
Goethe (1797) wrote in his sorcerer's apprentice: “Die ich rief, die Geister, 
werd’ ich nun nicht loss.” “From the spirits that I called, Sir deliver me!”.

The approach of Gé Calis
When we read everything what has been published about perception, we get 
dizzy. A jungle of publications and ideas and to confront that and deliver 
something substantial is not easy. Calis had the courage to do so and in my 
opinion he gives the right direction. On the basis of his study about visual 
perception and his own research Calis concludes that perception is 
hierarchically organized before something becomes something as an 
identifiable object.

The hierarchical process goes from general to specific and in the end the 
“thing” can be named.

An example:
Walking in town hoping to meet a friend to drink coffee with. Let’s have a 
look… isn’t that…. No it isn’t. Peter wears glasses and this person not although 
his hair and contour looks like Peter and over there is that Marie? Approaching 
her she turns her head to the right and we see a total different Marie. Our 
Marie has no freckles! In the end: “Yes,” there is John “Hallo John, fancy a cup 
of coffee?”

When we look at the above scene for the person who is looking for a friend and 
is confronted in his search with numerous people he sees coming towards him, 
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internally there has to be a reduction from possible people to a known friend. 
Think of a robot walking in the streets and that is instructed to recognize John. 
How should that work? Has the robot a picture of John? And compares the 
robot all the people he sees with this picture? Imagine the time that is needed 
to do so and further more perhaps it is not a recent photograph of John the 
robot has, so it becomes nearly impossible to do so. Some intelligence must be 
brought in.
A great help would be if the robot could establish whether the person he sees 
is a man or a woman, this would save lots of time. And whether the person he 
sees is old or young or wears glasses, has brown hair, is ten feet tall and so on.
In the end after all these measurements 1 person is left and we have a positive 
confirmation: this is certainly John (later on it turns out that John has an 
identical twin brother Peter). Remember that as a perceiver this process 
establishes the identification in a moment, we even are not aware of this 
process.

This all looks a bit artificial but looking at the sorting machine that has to read 
handwritten text on mail: in the end the machine has to identify 24 lower case 
letters or 24 upper case letters then 10 numbers (left aside the roman or other 
indications of floor). Is the letter written in English or Arabic? Is this the front or 
the back of the letter? Does the machine look at the front upside down? And 
above all these things perhaps the person who wrote the address has made a 
mistake. For a normal perceiver naturally and simple acts, for a machine these 
acts are complex.

Some intelligence (a program) has to be active within the machine. Features 
have to be established and from there on decisions have to be made and all of 
this in very little time.

There is necessity in the order of steps, a logic: you have to first capture the 
position of a head before you or the system can establish more detail of the 
face: position of eyes, mouth, ears, nose and so on.
As long as the position of a face is not known, all further actions to find new 
features within the face, become fruitless. And certainly when the time to act is 
limited. But a human being has other means to establish identity of another 
person e.g. the voice of that person and specific movement patterns.

Who is this ?---A---B-----C-----------! Name identification
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> time
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Let’s look at the possible steps in an identification process: we don’t know the 
number of steps, it could be one step when we guess the name or more steps 
are needed when we actually perceive: this means when we interact with our 
world.
The question to our scientific researcher is to establish whether the postulated 
steps are really active in the person to be investigated. And then answer the 
question whether for more people this is the case. 
The question: “Who is this?” seems simple but when the person to be 
investigated doesn’t understand this question we can stop already.

How can we establish whether the perceiver has understood our question?
We can determine whether our perceiver has understood the question by 
presenting this perceiver a couple of pictures and ask him or her: Who is this?
And then establish whether this perceiver gives repeatedly the same answer.
Or when the perceiver cannot speak, he or she presses the same button 
belonging to the shown picture over and over again.

Calis ’research, published in Acta Psychologica, can be summarized as follows:

Who is this ? --- face-Position------Spectacles ------ ! Name Identification
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> time

The perceiver starts with the question: Who is this? Then a short movie is 
presented, a movie containing only two frames. Two pictures after each other 
both exposed very short. The position of the heads on the two pictures is 
varied. Looking to the left and looking to the right. Half of the persons to be 
identified wearing glasses.

The response set for the perceiver consisted of six persons from which three 
wear glasses.

The line of reasoning is that if the perceiver establishes on the first presented 
picture the position of the head, he or she will profit from this fact when 
identifying the second picture. And secondly: when he or she establishes also 
on the first picture whether the presented person wears spectacles he will have 
more benefit when the person on the second picture has the same position and 
wears spectacles too.
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The research results confirm this line of reasoning. A real scientific 
achievement in my opinion and the first real facts in the history of 
psychological research.

Modifications
There are lots of reasons why experiments are not repeated. Perhaps the 
specialized equipment is not at hand. Timing is not right? Nowadays one can 
repeat the experiment on a home computer or laptop but then one needs some 
computer programs to do the job. Who is reading scientific articles?

To me an important role to go on with Calis approach was interpretability and 
the practical use of the approach. That led me to a simplified approach.
These simplifications have led to repeating the experiment of Calis with good 
results and an elaboration of the application.

- Calis used in his experiment for the first and second picture the same set 
of pictures.

- The total exposure time of picture one and picture two together varied 
from 40 to 60 to 80 milliseconds.

- The research question to be answered was to find proof for the 
hierarchical relation between the concept of position of the head and the 
wearing of glasses.

Why Calis always used pictures from the same set for the first and second 
picture, is a mystery to me. Perhaps it evolved from the research approaches of 
that time? These approaches put a heavy accent on contour similarities, so a 
material emphasis on help from the first picture to identify the second one. 
Certainly the material side plays a significant role but we also have to deal with 
the spiritual side of things and that means: knowledge, concepts, programs, 
strategies and so on.

The discussion and interpretation is made unnecessarily complex when we 
choose both pictures from the same set. A Gordian knot is created. 
The question arises when the perceiver recognizes the identity of a person on the 
first picture and that picture is followed in the second picture by the same 
identity then you have a benefit from the first identification. And also when you 
have recognized the person on the first picture and the second person is a 
different one you can rule out one possibility and so enhancing the chance of a 
right identification.

This is all true, but Calis would argue that he corrected the results in these cases 
by means of chance correction.
Very well, but in my opinion for interpretability unnecessarily stressful. 
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My first proposal for modification of the approach is to use for the first and the 
second picture different persons. Never use as second presented pictures, 
pictures from the same set as the first presented pictures.
This solves all kind of nasty discussions about clarity of pictures, have benefit 
from the first picture in one way or the other, and so on: never will the perceiver 
be able on the bases of the first picture to establish the identity of the person on 
the second picture. 

The only thing I can think of is that when we use as first picture always the 
husband or wife of the person on the second picture and these couples are 
famous. This phenomenon can easily be ruled out.

The only thing that should be of help is the established knowledge of the person 
on the first picture.
Or not be of help, because this knowledge is denied on the second picture.

What the perceiver brings to the identification of the person on the second 
picture is realized knowledge on the first picture and this realized knowledge (or 
enhanced perceptual orientation) can help the perceiver positively or negatively 
by the identification of the person on the second picture.

- Positively: when the person on the first picture was a woman and on the 
second picture there is also a woman then this knowledge established on 
the first picture is confirmed. Although it is another woman the 
expectation it could be a woman is already established and this is an 
advantage when there is little time left.

- Negatively: the perceiver has a disadvantage when on the first picture he 
has established that it is a woman and the second picture shows a man. 
The expectation is it a woman is denied and so the process has to start 
from the beginning in establishing new knowledge. When there is little 
time left it will be difficult to do so and as a result the correct 
identifications will drop.

The proposal for a second modification lays within the presentation time.
We know now that we have to make it more difficult for the perceiver to 
identify the second picture in order to get a differentiation in conditions. And 
this more difficult is pointed to the second picture because that’s the one to be 
identified.
It’s also more stable for the perceiver when he or she knows that the total 
presentation time in all cases is the same.
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The proposal is to fixate the total presentation time for first and second picture 
together as 80 milliseconds and then within this total time to give the second 
picture more or less time.
For instance the first picture 50 milliseconds and the second picture 30 
milliseconds in one condition and in the other condition the first picture 70 
milliseconds and the second picture 10 milliseconds. The general expectation for 
the second condition is that the results will drop. This not yet answers the 
question whether there is a certain concept used or not.

Calis tried to improve the result by giving more time, but this improvement 
comes at the cost of an improvement of differentiation within conditions.

The result will drop when time is decreases that’s a thing everybody can 
comprehend.

But when the perceiver can take something (knowledge) from the first picture to 
the second picture then within this lesser result, the result for the condition 
where the two concepts match will be relatively better than in the condition 
where they don’t match.

A third proposal for modification is to investigate only one concept instead of 
two concepts. That’s more easy to do and makes the interpretation clearer (more 
comprehensive).
So before the hierarchy hypothesis as stated by Calis there goes a simpler 
hypothesis and that is: in perception knowledge, a concept is used.
When more concepts are established by research then it becomes interesting to 
see how these concepts are related.

Summarizing the modifications:

- An absolute separation between first and second picture. This means 
pictures from the first set may never be used as second picture.

- Fixed presentation time for first and second picture together. And within 
this fixed time a sliding scale of presentation times for the first and second 
pictures separately.

- Limit the research to one concept only.

Research with modification proposals
I will try to describe this approach as if it was a manual for users in daily 
practice such as psychologists, pedagogues, police investigators in the field of 
perpetrator recognition and so on.
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As a simple research example I choose to look whether the gender of a person 
plays a role in the identification of that person: is it a woman or is it a man? 
Let’s call this the gender-concept. Why this concept? Perhaps it’s an obvious 
choice to make and easy to investigate?
And why visual perception? Because the research of Calis was in this field and it 
is a seemingly easy accessible field.
Further on I will indicate that the approach in the visual field is the same as in 
other fields and combinations of fields.

Research question
The hypothesis, the presupposition of this research:

A perceiver uses a gender-concept in identifying persons.

Who is this? -------Gender-concept -------- ! Name identification
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> time

Training phase
Before the actual research there is a training phase. The perceiver is asked to 
identify two man and two woman. It’s important that the person to be researched 
can identify these persons making no mistakes. We can therefor show these four 
pictures repeatedly and make sure that the same buttons with a corresponding 
name tag are pressed. Or when the perceiver cannot press a button can signal in 
another way which person he or she is seeing.
In other words the researcher must establish a repeatable correct answer.
This phase is often neglected, but is essential for a good result and essential for 
the width of the research: we do not want to investigate only “normal, healthy” 
people.

Task
The ultimate task during the investigation is the same as in the training phase: 
who is this? And then a choice from four of known persons.
The task is more difficult than in the training phase because the picture to be 
identified is preceded by another picture of another person.
The task stays: who have you seen? Pointing to the second picture.
A choice between four known persons.

The design of the investigation
The first set of pictures to be presented existed of 16 pictures of 8 man and 8 
woman. 
The second set of pictures to respond to existed of 4 persons: 2 man and 2 
woman.
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This is a minimal number. It must be possible to make a choice within each 
category.
In another research one can choose for more response possibilities.
The persons on the pictures in the first set were not members of persons in the 
second set.

Two time relations between first and second picture were used:

Time relation 1: first picture 50 milliseconds and second picture 30 ms.
Time relation 2: first picture 70 milliseconds and second picture 10 ms.

In all cases the total presentation time was 80 milliseconds.

When we combine the 4 persons from the second set with a man or a woman 
chosen from the first set we get 8 pairs of pictures.

Combined with 2 time relations we have 16 pairs of pictures.
So within a block of 16 pairs of pictures every person from the second set 
appears 4 times.
To prevent a systematic order of presentation we use random assignment 
without replacement.

In the two demonstrated researches we presented 5 blocks of 16 pairs of 
pictures. Why five? In principle one block is enough, but the research practice 
learns that the more data we get the better the more stable the end result.
The daily practice however would say the less time for an investigation the 
better.

Persons who participated with the research
Two female persons participated: R. and E.
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Results1 

Graphically the results look like:

General conclusion
We confirmed the approach of Calis (in a more limited sense) and now we can 
say that we have an instrument to determine whether a person uses a specific 
concept while perceiving something.

Generalization of the approach
In the visual field we confirmed that it is possible to determine whether a person 
uses a specific concept or not. This approach can be expanded to other 
modalities such as smell or sound. 
We can also combine modalities e.g. a smell or sound followed by a picture. 
Because concepts are independent of modality.

1 Look for the raw data elsewhere
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With respect to the persons under research there are less restrictions: someone is 
blind but can be examined in the auditory field or someone is deaf but can see 
and cannot speak then the researcher has to be creative to find something that 
can serve as a repeatable answer to some picture and different repeatable 
answers to different pictures.

How to research the hierarchy hypothesis?

Who is this ? -------- Gender-Concept------ ! Name identification
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> time

Who is this ? ----- Age ------ Gender-Concept----------- ! Name identification
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> time

The line of inquiry is as follows:
First confirm that both concepts are active within the participating person and 
then as a second step the relation between the concepts: is there a hierarchical 
relation? E.g. first the Age and then the Gender-concept? Or first the Gender-
concept and then Age within this person?

Let’s assume that Age comes first then our expectation would be:
When Age (A) and Gender (G) match this will lead to a higher score in time 
relation 2 (A+G+). In situations where Age match and Gender not (A+G-) the 
score will be lesser than (A+G+). Next where Age does not match and Gender 
match (A-G+). And finally the scores will be worst when Bothe concepts don’t 
match (A-G-). 

  

Hierarchical relation between Age (A) and Gender (G)
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Unexpected extension
We can post the above described results as findings on the cognitive side of 
psychological research. This side delivers testable results, “hard facts”.  The 
reward for tackling the dragon in this field came from the other side of the coin: 
the emotion side.

In the cognitive field we can speak of an absolute separation of content between 
the first presented picture and the second one, on the emotion side there is no 
question of such a hard separation. Suppose the first picture is a woman and the 
second picture is Peter?
And the participant in the research knows both Peter and the woman as the ex-
wife of Peter? The perceiver can have an advantage of this knowledge in 
identifying Peter. 

These situations have to be excluded on the cognitive research side but on the 
emotion side these difficult situations can deliver indications about people with 
vague complaints and who cannot or dear to express themselves: what is 
bothering them?

Abuse
Suppose a girl was abused in her youth probably by someone in her own 
environment and this girl dears not to speak about this because there hangs a 
sanction, a taboo above the whole situation. It could also be that she is 
unconscious about the identity of the perpetrator. How can we solve this?

By means of the above describe method one can easily find clues:
The researcher collects photographic material from the direct environment of the 
girl, who is now a young woman: pictures of her mother, father, uncles, aunts 
friends, teachers and so on.
All these picture come in the set of first presented pictures.
Then a second set of pictures is composed with neutral persons for the girl with 
the vague problems.
The pictures are presented as described.

When we look at the results we see that with one or more combinations of 
pictures the results are low. It could also be that there are no significant 
differences. In the latter case we have to expand our material in the first set.
But in the first case where there is a drop in results we have to study the pictures 
who caused this drop.

Anxiety blocks perception2

2 Stranger at Killknock
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It now depends on the expertise of the professional who treats the girl, how to 
handle this information. Remember we don’t have hard facts here but we are 
speaking of clues. But clues can form a pattern and this pattern points in a 
certain direction.

Here we see a subtle cooperation between conscious and unconscious processes. 
From the conscious part is asked to identify a neutral and known person while 
the first presented picture can mobilize the unconscious part of the perceiver. 
Delivers the unconscious activity anxiety, then this anxiety affects the conscious 
activity without paralyzing the perceiver with fear.

How to let the unconscious speak in a conscious way.

Perpetrator recognition
This cooperation between the unconscious and the conscious we can also use in 
situations where we can speak of criminal accidents, like situations where 
someone is attacked or raped.
On the television we see often a line-up of possible suspects and our victim has 
to pick the real perpetrator.
This is altogether not a good approach because when the accident was traumatic 
and lots of fear was mobilized The victim when confronted with a group of 
possible suspects could be overwhelmed with fear (when the attacker is present) 
and point to another suspect in order to be released from this threatening fear. 
The victim wants to flee.
The above described method is much better in these cases. We can subtly 
activate the unconscious, the unconscious cannot make mistakes. In these cases 
it would be profitable that we also could make use of smells. When we are able 
to extract smells from possible suspects and present these smells by means of 
plastic tube as first “picture” and the victim recognizes this smell unconsciously 
than the results will drop dramatically when the attacker smell comes by. The 
researcher will have another strong clue.
Certainly in cases where it was too dark to see the perpetrator smells are a good 
alternative.
 
On schools
Also on schools this method can be useful.
Some students are bullied and threatened, but won’t speak about it. This 
methods points to the persons that mobilize fear. How is the relation with the 
teacher? Also of interest in these days, misuses the teacher his powers? Is there 
fear in connection with this teacher? And why? 
Now we have an instrument to investigate these questions and come up with 
clues. Clues that can form patterns and point in a certain direction.
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With the growth of expertise of the professional using this method te 
professional can go deeper in the layers of personality, but as always this 
digging should be surrounded with responsibility and compassion.

Differences in research design between cognitive and emotion 
approach
The approach between cognitive and emotion research differs because in case of 
cognitive research we have to create conditions to determine whether a concept 
is used or not. This procedure is more restricted than the emotion approach 
which is more open and intuitive. In the cognitive approach we have 
systematically work through all the conditions to get an answer, in the emotion 
approach we have no conditions only pairs of pictures.

Statistical analysis
My professor of research methodology Dr. Peter Heymans always said: before 
you administer a statistical test look first at the raw data! Are the raw data 
pointing in the expected direction? 
If not, don’t perform the test. Something you never forget.

In case of the reported research in general lines:
We speak of a main effect in the two time relation conditions:
Less time to perceive means worse results.
If a concept is active then there should be a differentiation in the second time 
relation. Statistically we speak of a first order interaction: in the first time 
relation condition no differentiation or less differentiation than in the second 
time relation. When there is no interaction the concept is not used.
In case of two hierarchical related concepts we can speak of a second order 
interaction. It is wise to test the two concepts separately to pinpoint whether they 
are active within the perceiver.

Finally
I sincerely hope that the described research instrument will play a role in our 
lives in favour of a better world for us all.
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Recently (May 2016) I received an article from the University of Vienna in 
cooperation with the University of Gratz in Austria that solves all 
apparatus problems for this approach: 
Journal of Neuroscience Methods 187 (2010) 235–242 
Accepted 14 January 2010 
Multiple serial picture presentation with millisecond resolution using a three-way 
LC-shutter-tachistoscope. 
Florian Ph.S. Fischmeister, Ulrich Leodolter, Christian Windischberger, Christian H. 
Kasess, Veronika Schöpf, Ewald Moser, Herbert Bauer 

 
Abstract 
Throughout recent years there has been an increasing interest in studying unconscious visual 
processes. 
Such conditions of unawareness are typically achieved by either a sufficient reduction of the 
stimulus presentation time or visual masking. However, there are growing concerns about the 
reliability of the presentation devices used. As all these devices show great variability in 
presentation parameters, the processing of visual stimuli becomes dependent on the display-
device, e.g. minimal changes in the physical stimulus properties may have an enormous impact on 
stimulus processing by the sensory system and on the actual experience of the stimulus. 
Here we present a custom-built three-way LC-shutter-tachistoscope which allows experimental 
setups with both, precise and reliable stimulus delivery, and millisecond resolution. This 
tachistoscope consists of three LCD-projectors equipped with zoom lenses to enable stimulus 
presentation via a built-in mirror system onto a back projection screen from an adjacent room. Two 
high-speed liquid crystal shutters are mounted serially in front of each projector to control the 
stimulus duration. To verify the intended properties empirically, different sequences of 
presentation times were performed while changes in optical power were measured using a photo 
receiver. 
The obtained results demonstrate that interfering variabilities in stimulus parameters and stimulus 
rendering are markedly reduced. Together with the possibility to collect external signals and to send 
trigger-signals to other devices, this tachistoscope represents a highly flexible and easy to set up 
research tool not only for the study of unconscious processing in the brain but for vision research 
in general. 
 
© 2010 Elsevier B.V. All rights reserved. 
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Research data

The original research data on the basis of the proposed adjustments. 
Two female students participated in this research: subject R. and subject E.

Structure of data-file:

First column = order of presentation
There were 5 blocks of sixteen pairs. 80 trials in total. Each block 
contained 16 trials. Each trial within a block is a combination of a random 
pick from photographs of the first set and a random pick from 
photographs of the second set. 
The randomisation was without replacement.

Second column = combination of gender
  1 = female-female and male-male combinations of the first and second set
  2 = female-male and male-female combinations of the first and second set 

Third column = time relation between first and second photograph
  1 = 50-30 msec
  2 = 70-10 msec

Forth column = choice from first set of photographs
  1 3 5 7 9 11 13 15 = male photograph
  2 4 6 8 10 12 14 16 = female photograph

Fifth column = choice from second set of photographs
  1 3 = male, maleA and maleB
  1 4 = female, femaleA and femaleB

Sixth column = the answer of the subject
  0 = no answer
  1 3 = male, maleA and maleB 
  2 4 = female, femaleA and femaleB

  1 2 3 4 correspond with the photographs of the second set

Seventh column = status of the answer given by the subject
  +   is a good answer, second photograph and answer are in line.
  -    is a false answer.
  0   no answer. This answer is counted as a false answer.
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Software 

Presenting two pictures one after the other is easy to realize with current 
technical means. The computer monitors have become super-fast, and the 
handling requires a program (software) that can offer the different pairs of 
photographs within pre-set time relations. The responses can be recorded and 
processed with results available at once.
One can realize this setup with for instance Visual Basic.
Working with different stimulation modes such as smells, sounds joined with 
photographs, more technical ability is needed.

In writing this text it came to me that it would be better for the interested 
reader to have some concrete examples of how this approach works. So I am 
writing now some computer programs and put them on the internet. Everyone 
can see how it works and I will try to make it also possible that everyone can 
use their own material to experiment with.

Follow the developments on: www.ipd-community.nl
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First part from Stranger at Killknock by Leonard Wibberley

Caitlin the Other House was leaning against the wall of the garden before her 
cottage when he met her and though he was prepared for some signs of 
change in her, he was surprised at the freshness and the color of her skin and 
the brightness of her eyes. Indeed it seemed that she had filled out and 
become very much younger and he was so taken aback on seeing this that for a 
moment he could find nothing to say to her.
“I see you are looking very well," he said eventually when he had recovered a 
measure of his wits.
"I thank you for saying it, but it is nothing less than the truth," said the woman. 
“And to save you your next question I will tell you that it is the stranger that 
has brought about this change in me.”
“Indeed,” said the doctor, “and how is it that he has been able to do that?”
“Who am I to explain the power that lies in the stranger?” said Caitlin the Other 
House. “Is there anyone in the world who can explain one person to another 
person? I’ll tell you all that can be done. You can explain about another person 
only those things that you find in yourself. And any strange thing in another 
person you cannot explain at all but only wonder at.

Second part from Stranger at Killknock by Leonard Wibberley

"Do not put any faith in this stranger,” he said. "You will only be deceiving 
yourself and when the truth comes it will be hard to bear. In all medicine there 
is no case of a woman of your age bearing a child. Even if you had a husband—" 
He stopped, blushing, and vexed at himself that for all his medical experience, 
he could not take a clinical view of things and accept that it was possible for 
Caitlin the Other House to have a lover.
She laughed. It was a young laugh, full of teasing and pleasure. She stooped 
and picked up a pebble and threw it into the road. “Will you look for a moment 
at that pebble,” she said.
The doctor looked at it.
"And now look at the mountain there beyond. The pebble is what you know 
and the mountain beyond is all the things that you do not know about. I will 
have my child soon. At the time of the walking of the stones, I will have it."
“At what?” asked the doctor.
“The time of the walking of the stones. They will come down to the lake soon 
to drink. They are thirsty and started already." She told him of the Man of 
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Stone and the Woman of Stone that had already moved behind the O’Flaherty 
cabin upon the mountain side.
"When did that happen?" he asked, interested despite his incredulity.
“The night before I met the stranger,” she said.
"And I suppose that he had something to do with it?”
She did not answer and he left her.
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Third part from Stranger at Killknock by Leonard Wibberley1

“Yes,” said the stranger. He pointed to the mountain visible toward the horizon 
down the road.
‘Tell me,” he said, “is that Knockmaan?” 
"Ah! We don't call it Knockmaan at all," said Caitlin. "Knockmor is what it is 
called.”
“But the real name is Knockmaan. Isn’t that right?”
“Well, it’s not the name that we put on it," said Caitlin diplomatically, for she 
did not want to contradict a stranger and particularly such a very pleasant one. 
“I believe it was called Knockmaan in the old times, but now it is Knockmor."
“In the old times." repeated the stranger. “That was before the coming of Saint 
Patrick?”
“That is so, sir," said Caitlin. “You’ll be interested in the plants on the mountain, 
perhaps. There’s some of the strangest plants up there that you ever saw, so 
I’m told. There’s plants that eats flies and some that eats moths and some that 
eats children—though that’s just old talk. Still, there’s a kind of a plant up there 
that if you stand on it, it will drain all the food out of you in a second and you’ll 
be starving and trembling with hunger and if you don’t eat that very minute 
you’ll be dead the next one."
“Is that so?” said the stranger. “What’s the name of that plant?”
“I don’t know the English name for it. But the Irish name is fearnas na-n ocras. 
It means the plant of hunger."
“What does it look like?”
"There’s the mystery of it," said Caitlin. "There isn’t a person could tell you and 
sure you could not blame them, for with the fierce hunger that is on them 
when they step on the plant all they care about is eating whatever they can 
find so that they won’t drop dead in a minute. Did it ever occur to you, sir, that 
it is only a man who has not been attacked by a tiger that can give you a good 
description of the beast?"
“I hadn’t thought of it,” said the stranger.
“Well now, 'tis true. For what kind of a description would you give if one came 
leaping out of the jungle straight at your throat when you weren’t expecting it 
at all? Could you tell whether it had four legs or half a dozen, or whether the 
stripes on it ran lengthwise or along the body or whether indeed it was striped 
at all?"
“I see what you mean,” said the stranger.
“Tis the same thing with the plant of hunger,” said Caitlin. “Nobody that was a 
victim ever stopped long enough to look at it. And the rest of us, sure we 

1 In this part is shown what fear can do to perception.
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wouldn’t know it if we saw it in our stew. I suppose that you’ll be going to the 
mountain looking for the queer plants that are on it?”
“Not especially," said the stranger. “Though I am interested in the mountain. 
But I have been struck by the truth of what you said about tigers.”
“In what way were you struck by it, sir?”
‘It applies to many things besides tigers. Enemies for instance. Many a man 
does not know his own enemy though others who are not involved can 
recognize him."
“It is a true word that you have spoken there,” said Caitlin.
“And I suppose that there are many of us who if they found themselves in the 
presence of the devil would find him very likable and would not recognize him 
for what he was at all.”
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The Research Context
Laying the methodological basis for scientific psychological research
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Preface

This article (1981) discusses the different research approaches. 
A distinction between descriptive and explanatory research is coming forward. 
This distinction is very important in our time as much descriptive research is 
interpreted as explanatory research. The outline of the research approach 
developed in the first part of this book is presented.
This text can be regarded as the methodological basis for scientific 
psychological research.
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The Research Context

This paper originated after a conversation with Gé Calis about the Homunculus- 
problem. In this conversation Calis set the path to the following outline of the 
research context. We had this conversation in the corridor of the psychological 
laboratory in Nijmegen.

Abstract
In this paper the research-context is analysed in terms of the researcher’s point 
of view and the subject’s point of view.
The word Answer is used instead of the word Response in order to avoid simple 
associations with the S-R paradigm.

Introduction

 

Fig. 1 Task-situation.

Imagine a Perceiver (P) sitting behind a small desk and an Observer (0) 
watching the scene (fig. 1).
On the desk we see a bottle of wine (a), a packet of cigarettes (b), a glass(c), and 
an ashtray (d).

0: Can you tell me what there is on the table?
P: A bottle of wine, a glass, a packet of cigarettes and an ashtray. 0: Ok, is there 
anything else?
P: No. 
0: Fine.

Now the observer changes the situation a little and blindfolds our perceiver (B). 
The following conversation ensues:
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0: Tell me what there is on the table?
B: a,b,c,d.
0: Are you sure?
B: I think I am, but I will just check again.

Our perceiver puts her/his hands on the table and carefully reaches for the 
objects:

B: a,b,c,d.
0: Is there anything else?
B: I'll just have another check.
B: No.
0: Fine.

After a while the observer asks the same questions, receiving
in all probability the same answers (if provided, of course, the perceiver has
had the stamina and patience to continue).

0: Is there anything else on the table?
B: No.
0: Did you notice any changes?
B: No.
O: Fine.

This conversation can be repeated ad nauseam, until the perceiver is on the brink 
of total boredom.

After a short break, the observer puts, unnoticed by the still blindfolded 
perceiver, another object on the table. The blindfolded perceiver is then asked if 
she/he is willing to continue with the experiment.

O: Tell me once again what there is on the table?
B: a,b,c,d.
0: Are you sure?
B: I'll just have another check B: a,b,c,d
0: So there is nothing else?
B: Certainly not ...oh just a second ...

At this moment the perceiver's fingers come into contact with an object that was 
not there before. This gives rise to a certain amount of amazement and 
excitement, and the conversation continues:

B: There is something else!
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0: Tell me what it is.
B: I don't know: it feels like... is it e?
0: No.
B: is it z... no it is dh?
O: warm
B: ...is it h?
0: It is indeed. The experiment is now finished, and I would like to thank you for 
your co-operation.

Discussion of the task-situation
 

Fig. 2. Summary of the Task-situation.

In comparing the perceiver P and B situation we see that both ways of 
perceiving lead to the same result: i.e. knowledge of the situation S1 (fig. 2). 
After repeating the same procedure within the perceiver B-situation, we see that 
as soon as B is fully cognizant of the facts, there is a diminishing of attention 
(habituation). The situation is known, so no further checking is necessary. 
Attention can now be turned towards something else. This drop in attention 
happens within this constricted task-situation (enforced by the observer). If the 
observer were to play no active part in the discussion, our perceiver would in all 
probability leave the table and do something else. Let us now consider situation 
S2.

Our Perceiver's actions are based upon knowledge of situation S1. She/he 
expects the following: the bottle over there, the glass next to it and so on. 
Besides the four objects, there will be simply an empty table-top. Not having 
noticed the change that occurred from S1 to S2, our perceiver, after identifying 
(the four objects, fails to explore any further. At this moment the observer asks: 
"Is there anything else?" The blindfolded perceiver checks the rest of the table. 
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His/her expectation is: I will feel the table beside the objects. Suddenly our 
perceiver reaches the discovery:

No table!

A negative Answer to the Question: table here? Answer no!
Expectation violated.
Conclusion: something has changed.

From the observer's point of view we can say: s/he touches h, speaking in terms 
of the object h.
From the perceiver's point of view we can (must) describe the same situation as: 
no table here! Or old knowledge is not suitable any more. So we cannot speak of 
an object here.

These two points of view are essentially different!

If we leave out the observer's question: what is it? the perceiver has in fact 2 
possibilities:

- either she/he tries to build up new knowledge, in other words she/he has 
to explain the change

- or s/he leaves it at that and turns her/his attention to something else 
(probably something known)

Let us concentrate on the first alternative. The perceiver is going to build up new 
knowledge. In doing so our perceiver is confronted with an infinite number of 
alternatives; it could be anything. The problem for the perceiver is to find a way 
in order to arrive at an answer that is in correspondence with h (fig 3.).

Fig. 3 Problem situation

46



Let us compare two alternatives:

 the perceiver gives as the first answer: h
 the perceiver gives a series of answers, some wrong, some containing 

correct elements and finally the right answer: h

?...........h
? ….e……q…z…jh……jhhh….. h

Fig. 4. Two alternatives.

In the first situation we could say that the perceiver gives the Answer at-once 
(one-step), immediately.
In the second situation the Answer is reached by means of a number of 
intermediate steps (multi-step).

Are both situations really different?

Does the second situation explain for example more than the first one?

In the first situation there is a Question and an Answer. We have to guess what 
happened in-between (something must have happened if we think of the infinite 
number of alternatives). In fact this situation describes a problem to be solved: 
How to get from Question to Answer?

In the second situation we have a Question and a number of Answers. One could 
reason that by examining the in-between Answers, we could form an idea of 
how the perceiver manages to come from Question to the right Answer.
One idea could be that the information the perceiver realizes is in the beginning 
very global, becoming more and more specific with each step until 'the picture' 
is clear and the Answer can be given. We could say that we now have a more 
complex, a fuller description of the problem, but there is still the same problem 
to be solved! In fact the Question side shifts to the right (Answer) side, until we 
reach the same situation as described above (fig. 5).

Fig. 5. The Question-Answer shift.
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Vice versa, if we look at the first Answer after the initial Question, we find 
ourselves in the same situation as described in the first alternative.
And similarly with all the in-between steps; they do not explain the problem 
they describe it.

We can define these as one-step or process-closed approaches.

Summarising briefly we could say:
In defining Question and Answer, we give in fact a description, not a solution of 
the problem.
In order to describe the solution, we must explain the step from Question to 
Answer. As we saw before, it is impossible to explain the step as a one-step 
process because this leads to irrelevancy. So the description of the solution has 
to be a multi-step description in order to explain it. This is its logical, necessary 
implication. We have to assume a multi-step process! In order to prevent us 
from the same mistake as discussed in the second alternative, we have to add 
restrictions to these steps in relation to Question and Answer. Before describing 
these restrictions, first some notational conventions and an example of the 
simplest form of a multi-step process (MSP) are given (fig. 6).
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Fig. 6. Notational conventions and an example of a 2-step process, process-open 
condition.
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So we can say that the steps between Question and Answer are related to Q and 
A but not directly related! There has to be something different from Q and A in-
between.

In comparing the steps to each other, we can say they cannot be unrelated, 
because if so, we shift the problem to the last step and so we end up describing a 
one-step process! The notational consequence for this last statement is:

Delta i,j i=1,N-1; j=1,N; N>=2

By introducing the observer's question: what is it? We return to the old issue. So 
after a while the perceiver gives an answer. She/he has completed the task. How 
it was done we do not know yet, but we have given a short description of the 
problem. However, before discussing the solution, we must add another element. 
We can ask the following Question: what will happen if the answer of the 
perceiver and the observer are not in correspondence with each other? Here we 
meet the problem of inter-subjectivity or, put in other words, the problem of 
context or task interpretation. In the next part we will discuss this problem 
within the research-context.

Theoretical Implications
From now on, in order to keep in line with traditional conventions. Our observer 
will be called Researcher (R) and our Perceiver (P+B) will be called Subject (S).

It has become clear that a certain event can have different meanings according to 
the Researcher's or Subject's point of view. To form an impression of the 
possible viewpoints of the Researcher let us follow her/him for a while.

The "real" Researcher is by nature confronted with dozens of questions and the 
aim is to ensure that they are answered.

To avoid undue complexity, only one Subject is enlisted, in the hope that she/he 
can provide answers to the questions. 
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So we see here one Researcher with many Questions to be answered by means 
of the Subject.
 

The Researcher wants to influence the Subject as little as possible so a context 
(related to the relevant Questions) is chosen.
The crucial danger here lies in the fact that the Researcher's context is not 
necessarily in correspondence with the Subject's context. If we increase the 
number of Subjects, situations are bound to occur where Subject defined 
contexts do not correspond to the contexts of the Researcher. In repeating this 
situation there can be shifts on two sides: the Researcher's Questions can change 
and/or the Subject's Questions can change, with the consequent change in 
Answers.

Having reached this situation, our Researcher thinks: at least we have to work 
within the same context, so the Question-side is consequently reduced into a 
single task which the Subject is asked to perform. (In the performing of the task 
by the Subject the Researcher concludes: same task interpretation).
 

 
Our Researcher is intent on doing relevant research. So the Subject is given as 
much liberty as possible. The Subject has to perform the task: how the task is 
done the Researcher will decide afterwards, having analysed the data and having 
compared these results with explicit idea's formulated before. This situation 
seems fair enough. But still, if we compare different Subjects, some of them will 
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act on the basis different task-completion criteria. The subject's will have 
different notions of the Researcher's expectations, which will be subjectively 
formulated, in order to arrive at a successful (in their own eyes) completion of 
the task (despite time-limitations or limitations of the set of response 
alternatives).

By repeating this situation, the possible shifts have decreased by one: if the 
Researcher asks the same Question, the Subjects can still act on the basis of 
totally different task-completion criteria, so the Question side is now closed but 
the Answer-side is still open. We can summarise both approaches as QA-open 
approaches.

Having noticed this problem, our Researcher concludes: in order to have 
complete task-interpretation on both sides (Researcher and Subject Side. The 
Question-side and the Answer-side must be identical between Subject and 
Researcher. And it must remain this way, even if the situation is repeated!
 

So if the Researcher and the Subject ask themselves the same Question and give 
the same Answer, over and over again, the conclusion is reached: the situation is 
totally predictable.

The question which must now be asked is: What is there still to be known, if 
both sides (The Question and Answer side) are already known?
If both sides are known, I want to know how it is possible to get from one side 
to the other: How does it work?
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In fact, our Researcher assumes there is a process at work, and the job is now
to explain that process, so explicit statements are formulated.
 

Now the Researcher formulates a suitable Question and Answer related to a 
certain Event {E0) and considers this as the operationalisation of the task the 
Subject has to perform.

The Answer of the Researcher is the expected or predicted Answer of the 
Subject. Further, the Researcher asks the Subject to perform the task and checks 
whether the expected Answer is in correspondence with the Answer of the 
Subject.
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We can describe this situation as the Process-closed QA-open condition.

This situation is still irrelevant, but nonetheless special. As explained before and 
noticed by our Researcher, we have to explain the step the Subject is making 
from Q to A, in order to describe the process. To do so, the Researcher has to 
break down the step into more steps, each step different but related to the other 
steps. The simplest case is 2 steps related to each other. In other words: the 
Subject, starting with question Q, is confronted with some event EO which will 
first activate step1 (in interaction with E1,1) and in relation to step1, activate 
step2(in interaction with E1,2), and give the answer A.

The next problem the Researcher has to solve is to compose an Event in Such a 
way that a differential A can be given.

The only way to get a predictable differential A is to decompose the Event in 
such a critical way that the change {born out of the decomposition of the Event), 
has a differential effect on the process in (inter)action on the Subject- side. 
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We can describe this situation as the Process-open QA-closed condition.

It goes without saying that El,1 and El,2 have to be similar with regard to step1, 
but they have to be dissimilar with regard to step2 in one case and have to be 
similar with regard to step1 and similar with regard to step2 in another case.
From the Subjects side we can describe the situation as follows: starting from 
question Q and confronted with E1,1 the Subject concludes something and thus 
has gained knowledge. She/he tries to find further knowledge, because this 
situation is still too inconclusive for the answer to be given. An attempt is made, 
therefore, to obtain fresh knowledge which will lead to the correct answer.

Now confronted with E1,2 which was similar to E1,1 with respect to step1, our 
Subject can maintain this knowledge and reach in interaction with E1,2, a 
second conclusion. This conclusion enables the Answer A to be given. 
Confronted with E1,2 which is dissimilar with respect to step1 the gained 
knowledge cannot be maintained and the process has to start all over again. The 
probability of giving the right answer diminishes in this situation because there 
is too little time left.

In the first situation there was a possibility to build upon already established 
knowledge, so the probability of a right answer will rise. And so we see a 
differentiation between the two conditions when the predicted knowledge was in 
fact applied. When this knowledge is not applied we expect no differentiation.

Time-differences between Subjects, with respect to their Answer, are of no 
explanatory value. It is the quality of the Answer we are concerned with. This 
quality tells us whether we have made the right or wrong explicit statements 
regarding the process and the assumed knowledge within the Subject.
Concluding Remarks
Research can stress different aspects of the situation described above. One can 
leave the Subjects Question-side open, this means that within a certain context 
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defined by the Researcher, the Subjects are free to ask Questions themselves, 
which results in the Answer-side also being open. To draw conclusions from 
these Answers is very difficult. One could say that they have descriptive value 
and no explanatory value. What fs to be done? We could restrict the Subjects 
Question side in allowing them to perform a task in their own way. This means 
that the Subjects Answer-side is open but the Question-side is closed. The 
Researcher has to define criteria in order to find out whether the task has been 
successfully completed. Although this situation is more restricted than the 
former, there is still no control on how the Subjects interpret the task. They can 
act on the basis of totally different task-completion criteria. Both approaches 
suffer from the disease of the infinite alternative.

Now if we restrict both sides, the Researchers and Subjects Question and 
Answer side, we are faced with a repeatable, controllable, predictable situation. 
When Subjects give the same Answers to the same Questions and they are in 
correspondence with the Researcher’s Answers, we can say that the Subjects 
have the same task interpretation as the Researcher.

The whole research-problem now shifts from Question and Answer side, to the 
process-side of the problem. The Researchers question becomes: How does a 
subject arrive from Question to Answer? How does it work? The researcher has 
to explain this step.

Finding itself between a double pair of known-poles research must try to 
manipulate the process in such a way that we are able to predict the outcome of 
it. In order to do so, we need a situation that allows changes to be brought in, 
and this is the process-open QA-closed condition.

Now, if we do wish to influence the Answer-side within this approach there has 
to be a strong relation between the events El,l and El,2. Both should consist for 
the most part of strong resemblances, but contain, on the other hand, crucial 
differences to be defined by the researcher. The crucial difference between both 
E’s is directly related to the researcher’s ideas of development of the process 
and the knowledge used in the process.

To summarize: the process proceeds in steps, and there is relatedness between 
the steps (organisation). In a more descriptive way: when the process reaches a 
particular stage in interaction with some event (this means limitation of answer 
possibilities, or higher probability of some answers being given), certain 
expectations are built up. It depends on the event in which way these 
expectations are confirmed or denied. If most of the built-up expectations are 
confirmed and a few are not, only a few corrections in the process have to be 
made in order to continue. The process-continuation stands in a very direct 
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relation to knowledge that has been built up beforehand. If we make explicit 
what necessary steps the process has to make in order to reach the answer, we 
are able to predict the answer in terms of the differences of the changing event. 
The differences are operationalised in conditions beforehand. So different 
conditions produce different answer probabilities. If we find this, we can say 
that, from the researcher's point of view, knowledge has now been established 
about the working of the process and the knowledge used within the Subject.

Those theorists who put emphasis on ecological validity, arguing that within the 
laboratory situation we cannot obtain useful information, because this situation 
is too limited, do not see that it takes limitation in order to find (see!) something 
at all.

As indicated before, the step from Q to A is not restricted beforehand on the 
process-side!

Every subject is free to come in her/his own way to an answer.

There are of course situations where it is very difficult to create a task situation 
from which the researcher can draw the conclusion that the Subject has the same 
task-interpretation as the Researcher (Process-closed QA-open condition). 

However, if the Researcher finds such a situation, from there she/he can turn to 
the process-open QA-closed condition to disclose the knowledge of the subject. 
The process-closed QA-open condition is a necessary condition for the Process-
open QA-closed condition.

In this paper no differentiation has been made between the various modes of 
perceiving, e.g. visual, auditory, tactile, olfactory, etc. Because from a 
theoretical point of view, all these approaches are confronted with the same 
problem on the process-side! It is only a matter of the researcher’s preference 
and skill whether one, two or more areas are selected.

In order to conduct research oriented towards the process-Side, it is necessary:
 to find a process-closed QA-open condition (repeatable task, same 

answers every time).
 make explicit statements about the process and the knowledge involved.
 create a process-open QA-closed condition in order to test the statements 

about the process and the knowledge involved.
 proceed.
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Some observations 

The big breakthrough with computers came when we turned from a linear 
approach such as DOS to circulatory systems as Windows and Linux.

In a linear system all functioning is top-down, a hierarchical approach:
first, this process (= running program) then that process, and so on one by one, 
and one after the other.

Many processes run at the same time in a circular system. Lots of processes 
function independently, but other processes are interconnected. In the latter 
case the output from one process is the input for another process. 

The overall system (Windows, Linux) regulates priorities. In a circular system 
the overall system looks into a pond, so to speak, and if somewhere a pebble is 
thrown in, the focus of the overall system, as part process of the overall 
process, goes to the peddle. All other processes just continue. The part process 
gets temporarily priority.

A circular process is many times more powerful than a linear process. A circular 
process requires better hardware: faster processor to control the many running 
processes in for the user a bearable time span and more memory.

Complementing the above story we can say that if an acting perceptual system 
is disturbed in its progress, it has to restart to check whether the hitherto 
accumulated knowledge is still adequate (orientation consistency). In that case 
the process can go into more specific knowledge building or follow a new focus.

Is the knowledge building at some point no longer adequate (denial of gained 
knowledge) then new knowledge should be built.

If the acting system fails to realize new knowledge then we can say that the 
system has "lost its way".

The observer must then find a point (by further stepping back in the process) 
from which new knowledge can be built. When he fails to do so then another 
observer can be of help (in severe cases s/he has to consult a therapist).
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