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The main function of AQUAD is to support the endeavors of researchers to find and check relations of
meanings in their data texts.  The program does this with algorithms which apply the principle of "backward
deduction."  That is, AQUAD takes your assumptions about how codes could be associated and checks all data
files to find whether the critical codes can be found in matching sequences and distances.  According to Glaser
and Strauss (1967) each of your many codes represents an analytic category or a conceptual element of an
emerging theory.  Each coded text segment can be conceived of as part of a proof for the corresponding
category in your data.  While reading your texts, structuring them, comparing them and having now and then
a look into your memos you will soon start to develop assumptions about relations between some of the
categories  used in your analysis, for instance, "Whenever these people mention critical life events, they begin
to talk about emotions ... ."  Emerging relations or associations may give rise to the formulation of hypotheses
about latent contents of your texts. 

In chapter 5 we outlined how inductive and deductive processes are necessarily combined in text analysis.
Thus, you could also start from the opposite end, that is from some hypotheses about possible associations
of categories and try to find data supporting these hypotheses deductively in your texts.  If you do not succeed
or if you experience contradictions, you would try to apply an inductive approach, that is to detect categories
and their relations emerging from your texts. Of course, this is a very abbreviated description of the
interchange of inductive and deductive processes in qualitative analysis. 

Anyway, you will reach a point where you want to formulate a statement about systematic relations in
your text, which developed slowly from your growing insight into the texts or from some general assumptions
about associated categories.  In other words: you formulate a hypothesis.  Within text analysis we understand
a hypothesis principally as a statement that particularly coded text segments represent the categories under-
lying these codes appear systematically associated.  Let us use an example from an analysis of biographical
interviews: There is a linkage between "critical life event" and "emotional reaction." 

To examine associations of codes is simple, at least in principle.  You enter the codes which you assume
to be linked somehow, and the computer starts to check whether there are some segments in your texts which
were coded in this way.  That is, the computer is searching for the codes you think they may be associated and

the computer is searching for indicators of the type of association you assume.  The advantage of using
a machine is, that it will find everything in your texts, every relevant code, every indicator.  Unlike usual data
bank software, AQUAD does not only compare fields within records, but it compares each element of its entries
with each other.

To tailor this search principle to your needs, AQUAD offers a number of variations.  Generally, there are
four approaches examining associations between codes or to “test" your hypotheses, which are described
subsequently according to different research strategies (see chapter 5, sections 5.3 and 5.4).  AQUAD examines

• associations within the context of unconditioned categories, that is, the software examines a particular
area of text preceding and/or succeeding the text segments of a critical category. You determine this
category as well as the size of the text area to be checked around its text segments.  Within this area any
other categories are registered without any further conditions. 
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• associations within the context of conditioned categories.  You define the  "condition" for reporting
possible systematic links by naming a second category, which has to be valid for a given text segment
together with the first category. 

• associations in form of simple sequences of codes.  A number of abstract sequences are already
implemented in AQUAD. All you have to do is start a concrete search for one of these sequences by
entering the codes you expect to be associated and the number of lines which you take as maximal
distance within which you will accept the two critical codes as sequentially associated.

• associations in form of complex relations of codes.  To examine assumptions of this type you formulate
them as hypotheses, first in plain English, then in a format that can be more easily used by the software
as a template for a close examination of your texts.  Chapter 11 gives an introduction with many
commented examples. 
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You are already familiar with the simplest form of non-linear search or examination of data files.  In chapter
10 you learned about the various possibilities of searching for coded data segments and codes by using
AQUAD's strategies of code retrieval.

The simplest strategy is to have the computer register all codes within a defined distance around any other
particular code.  Somewhat more complex than reporting "sequences of codes" are strategies by which
particular patterns of codings are searched, as for instance multiple codings of a data segment.  For example,
when you search for "coding structures," you restrict the search by determining particular codes as criteria.
A "category" is here understood as a pattern or structure of coding. 

What is not necessary to make a retrieval successful is an additional relation of a given text segment to
at least a second category.  Thus, for instance, the search algorithms described in chapter 10 are unable to
distinguish between overlaps of codings in texts of younger vs. older speakers.  A retrieval task of this type
requires an algorithm for "conditioned" categories, the additional condition here being "age."
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Miles and Huberman (1994) recommend and use in their book matrix displays as an important strategy to
structure the content of texts.  Above all they intend to elaborate an overview on sequential configurations of
statements, ideas, opinions expressed in the texts by transforming them into a simultaneous configuration.
Matrices help, according to Miles and Huberman (1994, pp. 93 f.) 

• to gain or to maintain an overview, because data and analysis are held together;
• to identify rapidly, where additional analyses are necessary;
• to compare data and interpretations of data,;
• to communicate the results of a study.

Further hints regarding how to organize verbal data in matrices can be found together with numerous
examples in Miles and Huberman (1994, Chap. IV, V and VI).  For computer assisted examinations of
associations the researcher constructs code matrices (Miles & Huberman 1994) or code tables (Shelly &
Sibert 1992).  The double determination of the cells of a matrix structures  your interpretative efforts much
more then mere information about a contingency (in terms of  close distance in the text) of otherwise unrelated
categories.  On the other hand, you will need advanced conceptual insights into your data texts to determine
a matrix suited for your analysis. 

From an analysis of  biographical interviews (Huber & Kenntner, 1988) we take two interviews to
demonstrate the principle of table analysis.  One of the speakers was a woman, the other was a man.  The
columns of our table are determined by gender as a "singular" characteristic.  Therefore, we introduce
the profile-codes "gender: female" and "gender: male" (see chapter 6, section 1).  We want to examine
the assumption, that there is a difference between female and male interviewees as regards emotionality
(conceptual code "emotional reaction), experience of critical life events ("critcal life event"), and their
social relations ("social relation").  Of course, we will examine all data texts in our study, but to
demonstrate the principle of matrix analysis, two texts should be sufficient.  The rows of our matrix are
determined by "emotional reaction", "critical life event", and "social relation".  When we start the matrix
analysis, AQUAD will gather all text segments in one cell, where women talk about emotional reactions;
in the neighboring cell (next column) we will find what men said about the same topic.  In the row below
we will find first reports of women about critical events in their life, and in the next cell to the right
reports by men.  In the last row the cells show statements about social relations, in the first cell statements
by women, in the following cell statements by men.

Matrices are well suited to structure data, because great amounts of information can be organized
simultaneously in their cells instead of sequentially as in the original data.  If it is true that one picture tells
more than 1000 words could do, then a matrix display substitutes at least 100 words – above all because it
keeps data and analysis visibly together.

However, there is a restriction: Even a well differentiated matrix display of verbal data is nothing more
than a valuable prerequisite for further conclusions; the display is not a conclusion.  Besides, a matrix display
is limited in the definition of column headers to categories representing singular characteristics like gender
or school type, which are applied only once in each data file. If you intend to work with specific combinations
of conceptual categories, which could be used for coding several times in a file, you have to apply more
complex strategies.  

You find the software functions for matrix or table analysis in the main menu under "Tables."  You should
study the use of "Create a table" and "Edit a table" carefully.  The next three options "Analysis: text
segments" (of course available only, if you work with texts as data), "Analysis: codings," and "Analysis:
frequencies" determine in which form you will get a report.  As you may assume, you have a choice between
a complete print-out of coded text segments in the cells of your matrix, only the codings, or just the frequency
of matching cell contents.
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To design a table for a meaningful two-dimensional search for data, you need of course at least two data files,
which differ at least in one profile characteristic (or "singular" characteristic).  And you should have used at
least two codes in your work.  One of these codes has to be a profile code for a whole data file. In the above
example we introduced the category "gender" represented by the profile codes "gender: female" and "gender:
male". Both characterize interview texts in total and could be used to define the columns in a table.  In the
sample project "Poet" we applied "part_1," "part_2" and "part_3" as profile codes characterizing three files
containing three different parts of the story.

The other codes (at least one!) defining the rows of the matrix will be conceptual codes, of course.
Probably they were used several times within each text of your study.  In our example above we took the
codes "emotional reaction", "critical life event", and "social relation" as relevant for a table analysis.  In our
sample project "Poet" we could apply, for instance, the codes "behavioral", "auditive", "visual", "emotional",
"taste", "think", etc.  as row headers to find out, whether there are differences between the parts of the story
as regards external action versus internal activities. Whenever AQUAD detects one of these conceptual codes
in the code files related to our example texts, it will put the matching text segment into the appropriate cell
(assuming we choose later the option "Analysis: Text segments").  First you have to find out how to enter these
codes:  

After clicking on "Create table" the above window will appear.  You see two small, round buttons in the
upper left corner labeled "Columns" and "Rows."  The screen shot shows that "Columns" is already activated
(there is a little dot in the button), however, no column headers are determined yet.  Therefore, almost
everything else is still blank. 

Right of these two buttons is a field, where another selection was already made: the button "1st level" was
already pushed.  Below, a window showing the master code list is opened, and on the right is an empty list,
were your selections will be confirmed.  If you click now on a code in the master code list, it will be
determined as a first-level column header and transferred to the white box on the right side.

Please, remember: As column headers, you determine socio-demographic codes only (also called
profile codes or singular codes here)!

In our sample project "Poet", we would click on "part_1" and "part_3" as the only profile codes available.
Both will be transferred to the white box on the right, and in the little cells following the button "1st level"
above, the abbreviations "A" and "B" will be entered.  As you may conclude from the number of these cells,
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you may work with maximally 12 first-level column headers.  At the same time, the first of the three little
counter boxes on the left will be filled by numbers, first "1", then "2" is appearing as we enter the first and
the second column header.

In case we had a lot of text files, we could differentiate our column headers by a series (maximally six!)
second-level headers.  For example, we could differentiate in the example outlined above between male and
female interview partners according to age groups (young, middle, old).  Thus, we create 2x3 columns, and
we need at least 6 data texts, each one of them matching one of the column determinants, to run an analysis.
In our sample project "Poet" we have only three text files or cases, therefore, a differentiation would be
impossible.  In same cases, with very much data texts available, you may even consider a third level of
differentiation  – this is possible in AQUAD, however, we do not recommend it.

After we are finished with the column headers, we fill in some row headers.  Click on the button "Rows".
Now we select appropriate conceptual codes, for instance "behavioral", " auditive", etc. as suggested above.
Again, the selection is transferred to the white box on the right side, and the number of rows determined is
counted in the little box below the "Rows" button. 
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Now we have set up the table.  We are ready to click on the "OK" button.  When we do so, a little entry
field will appear at the bottom of the window.  We are asked to enter a name (no extension!)  for saving our
table design.  After another click on the "OK" button, these settings will be saved for later use in a table
analysis.

We suggest that you play with these suggestions for a sample table.  If you want to see how the above
window looks like after you entered all column and row headers suggested above, got to "Edit table" in the
sub-menu "Tables" first and select the table definition "modes.ata", which was also copied to your hard disk
during the installation of AQUAD.  Just switch between the options "Columns" and "Rows" to have a look.

Summary:

� You click on the "Columns" button and select the first level of column headers.
� You fill in up to twelve socio-demographic (profile) codes as column headers.
� If necessary for your analysis, you add additional levels of column headers (sub-ordinate profile

codes).
� You click on the "Rows" button and fill in conceptual codes as row headers.
� After clicking on the "OK" button you enter a name for saving your settings and click on "OK" again.
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Principally you follow the same sequence of steps as described above in section 11.2.1 for creating a table.
However, first you have to decide, which of the available table definitions you would like to edit.  Supposing
you try to edit a table definition from your installation disks, select "modes.ata" from the selection box, which
appears after you click on "Edit table" in the sub-menu "Tables".  Here is what you will see:

If you do not want to overwrite the table setup which you just edited, please, enter a different name for
saving into the little entry field at the bottom (appearing only after you clicked the "OK" button).
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There are three possibilities, which function according to the same principle, however, they produce results
differing in information value.

• Available only while you are analyzing text files and most comprehensive is an "Analysis: Text
segments".  As you may assume, its resulting output contains all those text segments fulfilling the double
conditions for cells of your table design.  Please, be aware that a print-out of a text matrix may consume
great amounts of paper and printing time.  Neither printer nor monitor are generally able to display all
the columns together. Therefore, AQUAD prints one cell after the other, column after column.  On a
blackboard, an empty wall or any other appropriate area you can afterwards put the printed cells back into
their matrix pattern.

• Available with all sorts of data and more economic is an "Analysis: Codes". Its output contains in its cells
only codings of data segments which fulfill the combined criteria of column and row headers.  You will
take these codings and go back to your data files, for instance, line-numbered data texts or frame-
numbered video files to scrutinize the data segments.

• Most economic is an "Analysis: Frequencies"; however, it is least informative.  You see in one glimpse
how often conceptual codes appear in your data under the condition of profile codes.  Where they appear
and attached to which statements is not reported.  Usually this option is used as a heuristic tool for getting
some hints as to systematic relations (or non-relations) in the data files. Here are the frequency results
for our example project "Poet" using the table setup described in section 10.2.1: 

We see, that the expected difference between the texts seems to be true: There is only one  overt action
(conceptual code "behavioral") in "part_1" (abbreviated by "A" in the column header), but six segments coded
as "behavioral" in "part_3" (column header ("B").  It would be a good idea now to go back to the "Coding"
options, have AQUAD retrieve the text segments to which "behavioral" was attached, and to read and compare
these segments carefully before we draw any further conclusions.
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The program module "Linkages" is the most important for theory-generating or theory-reconstructing analyses
of verbal data. This module applies deductive logic to check systematic linkages of text segments. Each one
of your various codes is seen as representing a "category of analysis" in the sense of Glaser and Strauss' work:
"A category stands by itself as the conceptual element of the theory." (Glaser & Strauss, 1967, p. 36).  Each
coded segment is evidence for the occurrence of that category in your data.   As you work with your data and
look at your conceptual categories, you may form hunches about relationships that seem to exist among some
of these categories.  Such relations or linkages could become the beginning of theoretical notions about what
is going on in your data.  Thus, you could also say, this module allows testing hypotheses about linkages. You
formulate how you suppose text segments might be linked in your texts, and the computer checks all entries
in your code files to confirm or disconfirm your assumption.  The result is not just a report that your
assumption could be confirmed, but you receive a list of all codings or combinations of codings that fulfil the
conditions of your hypothetical linkages. With this information given, you can start well focused comparisons.

Within AQUAD all sorts of sequences of codes can be checked.  Some patterns of sequences are
implemented in the software for immediate use in the form of abstract structures of linked codes.  When you
run a linkage analysis, you enter some concrete codes from your study and transform thus the abstract
structures into concrete assumptions about linked codes. To start the analysis you choose the option
"Linkages" from the main menu, then you select "Apply preconstructed linkages" from the sub-menu and
decide, which of two alternatives you want to apply: The option "General analysis" retrieves any sequence
of hypothetically linked codes across all files of a project.  If necessary, the output may be structured by
speakers, that is findings within speaker segments (marked by specific speaker codes) are sorted and  reported
for each speaker within a file separately. The option "Comparison of 2 speakers" on the other hand analyzes
particular linkages between subsequent data segments of two defined speakers, for instance: "If speaker 1 talks
about 'A', then speaker 2 refers to 'B.'  Or: "If a subject answers with 'A' in question 3 of a questionnaire,
he/she will answer 'B' in question 5."

Of course, AQUAD also supports analyses of complex linkages.  However, because of their complexity
and variety, no abstract structures could be pre-constructed and implemented into the software.  Instead, the
option "Construct linkages" gives you an opportunity to implement your assumptions about complex linkages
of code easily by clicking on code names and logic connectors. How to do so is described in detail in chapter
12.  Because of pragmatic reasons the number of codes to be linked in your own constructions is limited to
5.  The following screen shot from the main menu shows all possibilities how to check linkages in AQUAD:

"Project-specific linkages" are not implemented into this version of AQUAD, but they are available on
demand.  If necessary the author will readily construct the linkage algorithm which you need for answering
your research question  – but in most cases the preconstructed linkage structures and the possibilities offered
in "Construct linkages" will solve your problem.



��������			# 

		���*��������)����
��������
������+������������		���*��������)����
��������
������+������������		���*��������)����
��������
������+������������		���*��������)����
��������
������+������������ ,-�. ////

		���	�0�������
�(�����
��������


AQUAD provides 13 hypothesized "linkages" into which you may enter any of your codes.  The hypotheses
specify the relationships you want to test, and sometimes the distance between pieces of evidence you wish
not to exceed.  These preconstructed hypotheses were not set up abstractly, but have been developed during
the programmer's own research as well as in the supervision of doctoral theses, and for introductory courses
of doctoral candidates into qualitative methods.  Below is a list of all hypotheses currently available in
AQUAD.  This list appears when you select "Apply preconstructed linkages" from the sub-menu of the
"Linkages":

Before we elaborate on these linkages and examine some examples, here is a short description of the
meaning of the very abbreviated formulations on the computer screen. The first sentence repeats the
hypothesized linkage, the second sentence describes what the computer is checking when you activate this
particular linkage "hypothesis:" 

Linkage 1: Two codes appear in the same data file within a particular maximal distance from each other.  In which
files is this statement true?

Linkage 2: Two codes appear in the same file within a particular maximal distance from each other.  In which files
is this statement true?  In which texts is it false?

Linkage 3: Three codes appear in the same file – code 2 within a particular maximal distance from code 1, while code
3 appears within a particular maximal distance form code 1. In which files is this statement true?

Linkage 4: One or both of two codes appear in the same file together with a third code within a particular maximal
distance. In which files is this statement true?

Linkage 5: One, two or all of three codes appear in the same file together with a fourth code within a particular
maximal distance. In which files is this statement true?

Linkage 6: Three codes occur in a file; two of these codes always appear within a specified distance of each other in
the file, while a  particular third code is located somewhere in this file – this code is just a particular
condition linked to the whole data document only. In which files is this statement true?

Linkage 7: Four codes occur in a file; two of these codes occur within a specified distance of each other in a
document, while a particular third and fourth code (just as additional global conditions) are located
somewhere in the data document.  In which files is this statement true?
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Linkage 8: Three codes occur in the same data document, with codes #2 and #3 being sub-codes of code #1 (= they
occur within the data segment of code #1). In which files is this statement true?

Linkage 9: Three codes occur in the same data document, with code #2 being a sub-code of code #1, and code #3
occurring within a particular maximal distance of code #1.  In which files is this statement true?

Linkage 10: How often do two particular codes both occur in the data files, how often does code  #1 occur by itself,
and how often does code #2 occur by itself? Three codes appear in the same file – and code#2 appears
within a particular maximal distance from code#1.  In which files is this statement true and what is the
coefficient of similarity for these findings?

Linkage 11: One, two or three codes occur in the same data document and within the data segment(s) of a particular
speaker code (code#1), with codes #3 and #4 occurring within a particular maximal distance  of code #2.
In which files is this statement true?

Linkage 12: Two particular codes or a pair of two alternative codes occur in the same data documentwithin a specified
maximal distance of each other.  In which files is this statement true?

Linkage 13: A specific code#3 or an alternative code#4 occur(s) in a particular maximal distance of another code#1
or its alternative code#2.  In which files is this statement true?

If you want to work with any of these hypotheses, you merely choose the appropriate formulation, then
you enter the codes and in most cases additionally the maximal distances you are interested in.  Let us assume,
we are interested in the preconstructed pattern #3. For this purpose, a special entry window is opened: 

In this screen shot, the distances between data segments coded by code #1 and those by code #2 as well
as the distance between segments coded by code #2 and those by code #3 are already entered.  You see the
default distance of maximally three lines (or 3 seconds /75 frames in case of audio/video data) in the little
boxes on the right.  Just click into the boxes and enter a different distance, if necessary in your project.  What
we have to do now is enter the code names.  To do so, you just click on the appropriate code name in the
master code list on the left.  It will be automatically transferred into the next empty entry field.  Double-
clicking on this field clears it again and brings its content back to the master code list.  

Whenever a distance specification appears in a linkage structure, you may disregard it by entering a
number that is at least as long as your entire data file (such as 9999).  This way all occurrences of the two
codes in the file will be captured.  Also, note that the order in which the two codes are entered into the entry
window is important, since this linkage formulation takes into account the sequence of the coded segments.
The first code entered must occur in the data first.  If the second code occurs first in a data file, and later the
first one, there is no "match," i.e., for this particular case the linkage hypothesis is rejected. 
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Two red labels on the bottom of the window show 
(1) that in case of text data the program will attach the coded text segments to any confirmed linkage

hypotheses – if you mark the little box in front of the label;
(2) that each finding of linked codes can be coded automatically by a sequence code, which you have to write

into the empty slot behind the label.
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In the remainder of this chapter, the first six of the preconstructed linkages are applied and explained in
detail.  Since the linkage formulations are rather abstract, we will illustrate the usefulness  by providing an
empirical example. 

Linkage 1

This hypothesis states that there is a linkage between two particular codes (categories), i.e., that these two
codes appear regularly within a particular maximal distance from each other in the data files.  When using this
hypothesis formulation, we are interested only in getting a display of positive results, i.e., of all instances in
which the combination of coded segments was indeed found within the specified distance from each other.

Example: In the – somewhat fictitious – interview texts on the AQUAD CD, which were taken from a study
of Marcelo (1991) and enriched with quotations found in Zabalza (1991), we found many short reflective
references to the interviewees' mood state, competencies, etc.  We got a hunch that these teachers started
to make some remarks about their own state whenever they mentioned problems in their classrooms. As
a hypothesis we formulated: "If the interview partners talk about critical situations in their classrooms
(code: problems), then they talk about themselves and their (emotional) state (code: reflection/self)
reaction) in close relation, i.e., within maximally 5 lines of text in the interview transcription."

In order to check the interview transcriptions  (or actually: their corresponding code-files) with this
linkage formulation (no. 1), we entered the codes in the entry window. The box "show text segments" was
not marked, because we did not want to fill the pages of this manual with text you have already on your
hard disk (see project "interview"). 

We were presented with the
following results:

The header contains the
file catalog used in this
analysis. Additionally we are
informed, that we tested a
preconstructed linkage, here
determining a linkage of two
codes, "problems" followed
by "reflection/ self" within a
distance of maximally 5 lines
of text.  The remaining out-
put displays the results. 
The screen shot on the left
shows, for instance, that no
problems were related to
reflections in interview_1,
while in interview_2 three
problems were linked with
four reflections, and so on.
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Since we asked for a display of positive results only in linkage no. 1, it is difficult to decide whether
interview_1 calls into question the postulated relationship of problems and reflections, or whether the
interviewed person just either has not experienced any problems in the classroom yet or does not relate
problematic situations to the own, personal state.  A test run with hypothesis no. 2 could shed more light on
the question.

Linkage 2

This linkage hypothesis works just like linkage 1.  However, here the researcher receives a display of positive
as well as negative results.  Negative are not only results where neither of the codes was found, or one of them
was not found, but also those where both were found, but the second one did not follow within the defined
maximal distance.

Unlike the direct scree shot of findings in "Linkage 1" above, the following results were saved in AQUAD

as text file and imported into WordPerfect, when we wrote this manual. As you can see, the teacher talked
twice about problems in interview_1, but none of these statements is followed by any self-reflective remarks.
In interview_2 , six of eight statements about classroom problems are followed by reflections. On the other
hand, in interview_3 the teacher mentions six times classroom problems, but connects them only once with
reflections.
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Linkage 3

This hypothesis deals with three coding categories.  As in linkage 1, we are concerned only with cases in
which the relationship was found.  Again, the proximity of the three different codes is of importance.
Maximal distances may be defined for the codes 2 and 3 in relation to code 1.

Example: We extended the hypothesis from example 1.  Now we assume that the interview participants
specifically talk about classroom "discipline" when they relate "reflection/self" to "problems."  Such
statements should be found within maximally five lines after a statement about classroom problems is
made. Here are our results:
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It is obvious that this hypothesis seems to be true in cases 2 and 4, but not in case 3. Now, of course, we
should have a closer look into the original data file – however, these examples do not claim to unveil any
deeper insights into these not completely authentic data (see introduction to linkage 1 above), but are only
meant to illustrate how you apply and what you can learn from linkage analyses!

Linkage 4

In this case, the researcher is not interested as much in the co-occurrence of coded segments in the data, as
in the questions where one or the other of two (perhaps similar) codes can be found.  A search like this may
also provide an overview of whether certain codes occur in the data, and where.  In Boolean terms, they are
logically related by the "inclusive OR;" i.e., we want information on where code 1 or code 2 or both codes
have been used.  The sequence in which the coded segments occur in the data files is of no consequence for
this search; in other words, it does not matter which code you enter into the entry window first.

Example:  We ask, whether the interviewees relate either "discipline" or "teaching methods" or both of
them to their "teacher training."

That's what we get as answers:
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In interview_2 and interview_3 we find – as expected – that teachers talk about their training, when they
mentioned classroom problems and teaching methods.  However, in which respect do they relate actual
teaching experience and previous preparation?  We are at a loss to find an answer in the results above, but
have to go back to the original data – and take more seriously what was recommended in chapter 5 (section
5.3):  Neutral codes like "teacher training" do not allow to differentiate linkages; we have to code the quality
of this training, too, as seen by the former student teachers. For instance, we could replace the neutral
expression by "teacher training -" wherever critique is expressed.  

Linkage 5

This hypothesis is much like the previous one, but now we assume that three codes are related by the inclusive
OR, i.e. one or two or all three of them occur in a given data file.  The search results would look much like
the ones for hypothesis 4, with the occurrences for the third code added.

Linkage 6 

This hypothesis introduces work with profile codes.  These are special codes, such as age, ethnic origin, or
any other characteristic that can be ascribed to an entire data document (rather than a "concept" for which
there is evidence somewhere in the data document).  The are linked globally to a data file as a whole, not to
some particular data segments. As a rule, therefore, profile codes or socio-demographic codes are only used
once in each data file (example: file interview_1 is from a male teacher; ).  The hypothesis formulation here
takes  into account whether a data text is from a woman (profile code "/female") or from a man ("/male").

Example:  With this hypothesis we would be able to test the same statement as in hypothesis 1
(relationship between classroom problems and reflection about the own person), but separately for men
and women (or in other studies separately for younger, middle-aged, and older interview participants,
interviews from a first and second wave, etc.).  Here we have only four sample files, there will not be
much output:
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In the first run we test the hypothetical linkage between the conceptual codes "problems" and
"reflection/self" hypotheses under the condition, that is the profile characteristic, that the interview text is from
a female teacher.  As a matter of fact, they at least mention their feelings, anxieties, anger, etc. mostly when
they talk about problems in their classrooms.  How about the two male teachers in our sample?  We insert the
same conceptual codes into the preconstructed linkage design, but replace the profile code "/female" by
"/male."  Here is what we get:
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Obviously, reflecting about oneself is a rare exception, if problems are described  - at least as regards
these two teachers.




�������

�������������������������������������
��� ���

����������������������� 	$	

		���
������������������
��������
���)��
		���
������������������
��������
���)��
		���
������������������
��������
���)��
		���
������������������
��������
���)��


Various speakers can be differentiated by individual "speaker codes"in a data file ("/$..."; see chapter 6,
section 6.1).  We use speaker codes normally to attribute data segments – for instance, parts of an audio-taped
group discussion – to the corresponding speakers.  Another possibility to apply this type of code would be
open questions in a questionnaire: in this case our "speaker codes" are used as "question codes:" /$question_1,
/$question_2, etc.  Thus we could analyze each question separately and compare easily the answers within
the data files of our subjects. 

The option "Apply preconstructed linkages" -> "Comparison of 2 speakers" is useful, if we want to find
specific associations in successive data segments of two particular "speakers" (or questions; see above).
Typical research questions that can be answered with this option are, for instance:

Is it true that students answer only in fragmentary sentences, if teachers ask closed questions?
Is it true that a person B always claims the contrary of what a person A has just said?
Is it true that in this questionnaire an answer X to question 3 is mostly followed by an answer Y to
question 7?
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Unlike within option "General analysis" the criterion of hypothesis testing is the fact that particular codes
occur in data segments of two different speakers (or questions).

The labels A, B, C, ... attached to codes in the following descriptions imply only that we are looking for
concrete data segments in the sections of different speakers – but not that A, B, C, etc. stand for different
meanings in different sections. Or to put it another way, according to hypothesis 1 (see below) we should
observe that speaker 1 says A and then speaker 2 says B; it is not necessary that speaker 2 states something
different or even the contrary of what speaker 1 had said, but speaker 2 could simply confirm a statement of
speaker 1, for instance:

A: "What a blue sky!"
B: "What a blue sky!"

Subsequently we show a list of all linkages for comparing two speakers actually available in AQUAD. The
linkages are activated by selecting the option "Apply preconstructed linkages" -> "Comparison of 2 speakers"
in the menu section "Linkages:"
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Here is a short description of the meaning of the very abbreviated formulations on the computer screen.
The first sentence repeats the hypothesized linkage, the second sentence describes what the computer is
checking when you activate this particular linkage "hypothesis:" 

Linkage 1: Speaker 1 says A, then speaker 2 says B in his/her next data segment. In which files is this
statement true? 

Linkage 2: Speaker 1 says A, then speaker 2 says B AND C in his/her next data segment. In which files is
this statement true?  (We could test, for instance, the linkage: "If speaker 1 tells something about
X, then speaker 2 refers also to X and describes a concrete example.") 

Linkage 3: Speaker 1 says A, then speaker 2 says B OR C (inclusive OR) in his/her next data segment. In
which files is this statement true?  

Linkage 4: Speaker 1 says A AND B, then speaker 2 says C in his/her next data segment. In which files is
this statement true? 

Linkage 5: Speaker 1 says A AND B, then speaker 2 says C AND D in his/her next data segment. In which
files is this statement true? 

Linkage 6: Speaker 1 says A AND B, then speaker 2 says C OR D in his/her next data segment. In which
files is this statement true?   

Linkage 7: Speaker 1 says A OR B (inclusive OR), then speaker 2 says C in his/her next data segment. In
which files is this statement true? 

Linkage 8: Speaker 1 says A OR B, then speaker 2 says C AND D in his/her next data segment. In which
files is this statement true?  

Linkage 9: Speaker 1 says A OR B, then speaker 2 says C OR D in his/her next data segment. In which files
is this statement true?

Linkage 10: Speaker 1 says A AND (B OR C), then speaker 2 says D in his/her next data segment. In which
files is this statement true? (For instance: "Speaker talks about a weekend at the beach and
describes heavy winds or enormous waves, then speaker 2 also describes experiences with big
waves.) 

Linkage 11: Speaker 1 says A AND (B OR C), then speaker 2 says D AND E in his/her next data segment.
In which files is this statement true? 

Linkage 12: Speaker 1 says A AND (B OR C), then speaker 2 says D OR E in his/her next data segment. In
which files is this statement true?  

Linkage 13: Speaker 1 says A AND (B OR C), then speaker 2 says D AND (E OR F) in his/her next data
segment. In which files is this statement true?   

If you want to use one of these linkage hypotheses, you just click on the button in front of it (see screen
shot on the previous page).  
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How to apply preconstructed linkages was demonstrated extensively in section 11.4.2. Therefore, we describe
here only two more examples and concentrate on differences between general linkage analysis (section 11.4)
and comparison of two speakers.

Linkage 1

In all parts of our example project "poet" a wise woman advices a young man how to become a poet.  The
question is, does he follow her advices? Formulated positively and as linkage hypothesis we test the statement:
"If the wise woman (speaker 1) gives an advice (conceptual code A), then the young man (speaker 2) acts
(conceptual code B)."  We select the first linkage structure by clicking on the button in front of it and the
following wind will occur:
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The following screen shot shows how to enter this hypothesis:  We click on the appropriate speaker codes
in the master code list on the left side, logically speaker 1 is selected before speaker 2.  The conceptual codes
follow; again we begin with a code representing the content of the first speaker's talk – in our example the
wise woman's advice – and select then code for the second speaker:

By clicking again on the check-box we rejected the option to "show text segments."  Finally we click on
the button "Continue" and are presented with the findings:

Although the wise women
offers eight advices, only in one
case, namely in file "poet003,"
the would-be poet acts after-
wards. Whether this is an action
according to the spirit of the
advice should be checked by
reading the critical data seg-
ments.
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Linkage 3

As last example we will apply the third of these linkage structures and fill in appropriate codes.  Clicking on
the third button opens the following window: 

The structure implies that we select two speaker codes (speaker 1, speaker 2), one conceptual code for
speaker 1, and two conceptual codes (linked by the inclusive logical OR) for speaker 2.  To construct an
example we return to the files of the project "interview."  Let us suppose we want to find out whether there
is a relation between specific interviewer questions and answers of teachers.  For instance, if the interviewer
asks explicitly about problems (conceptual code: "q-problems") in the classroom, we assume that the
interview partners talk about low discipline ("discipline") and/or achievement ("achievement -"). 

The following screen shot shows how to enter this hypothesis:  We click on the appropriate speaker codes
in the master code list on the left side, logically speaker 1 is selected before speaker 2.  The conceptual codes
follow; again we begin with codes (or a code) representing the content of the first speaker's talk – in our
example the interviewer's question – and select then codes for the second speaker:

Finally we click on "Continue" and are presented with the following findings:
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We may wonder that the interviewer asked only twice directly about problems in the classroom, and
maybe even more that the teachers then worried about their students' low achievement level, but did not
mention disruptions or other discipline problems. However, if we analyze question and answers within the
full context of the interviews, we note rapidly that the teachers mostly complain about discipline without being
asked explicitly to describe problems in their classrooms.  This example should warn us once more against
conclusions from code analyses without substantiating the findings by studying relevant segments of the
original data.
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If we look for linked codes, we generate hypotheses about linked units of meaning and attribute a common
meaning to much larger data segments than we did until now.  The idea suggests itself to mark this newly
defined sequence of (already separately coded) data segments with a new code – that is a sequence code.  Let
us assume we find in our sample interviews with teachers (see section 10.2.4) sequences of data segments,
in which a teacher describes a dilemma and then mentions his her feelings, worries, or something else related
to the own person. Now we could formulate a hypothesis according to which our interview partners relate
problematic experiences in their classrooms to thoughts about themselves.  There are already separate codes
for both content domains: "dilemma" and "reflection/self", so what we are doing now is linking both domains
to one unit of meaning: "problem-reflection."

During each linkage analysis AQUAD offers the opportunity to mark all positive findings by a sequence
code.  If we want to use this opportunity, we write a sequence code into the slot labelled "Sequence code:"
and blinking in red and black at the bottom of the window:

After clicking the button "Continue" we will be asked additionally,
whether we really want to add this code to our code files in case of positive
results – and that is what AQUAD will do if we confirm the question. 

Of course, sequence codes can be analyzed also quantitatively after counting their frequencies (see
section 10.5). 

You may add sequence codes for linkage findings in all types of linkage analyses, that is within the
options "Construct linkages" and "Apply preconstructed linkages" (both versions: "General analysis" and
"Comparison of 2 speakers"). In chapter 12, section 12.3, Leo Gürtler will share experiences from the work
on his doctoral thesis with you and describe some possibilities how to analyze more complex problems and
research questions.


