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4 Introduction

Introduction

The motives for using open-ended questions in surveys are manifold. According to Porst (2014), open-ended
questions should be used when not much is known about the topic under investigation, when the possible
range of answers is very large, or when there is a risk that the preset answers might steer respondents too
much in a particular direction. Through answering open-ended questions, respondents can express their
opinions, views and experiences in their own words, and their free-text answers provide valuable qualitative
data to supplement the standardized quantitative data. There are numerous suggestions for the analysis of
free-text responses; many of these approaches focus on coding the data (e.g Popping, 2015; Ziill & Mohler,
2001) and in recent years increasingly on (semi-)automatic coding (Roberts et al., 2014; Schonlau & Couper,
2016; Schonlau, Gweon, & Wenemark, 2019; Senderovich & Maysuradze, 2015), with the primary aim of trans-
forming the originally qualitative data into quantifiable data. Much less frequently, as in Fielding, Fielding,
and Hughes (2013), there is discussion of how the qualitative free-text responses can be analyzed together
with the quantitative standardized survey responses.

In this paper, an approach is presented in which the answers to open-ended and closed-ended survey
questions can be analyzed both separately and integratively using the MAXQDA software package. MAXQDA
is a so-called QDA software (Qualitative Data Analysis Software), which provides functions for the analysis of
qualitative data as well as a variety of functions for processing mixed methods data. The software allows the
open-ended and closed-ended questions to be analyzed separately in one software; for example, the answers
to open-ended questions can be thematically coded and frequency tables and statistical characteristics can
be calculated for the standardized answers. Moreover, integrative analyses can be carried out in which the
two types of data are related to each other and are used for the creation of so-called joint displays (Creswell
& Plano Clark, 2018, pp. 227-232; Guetterman, Creswell, & Kuckartz, 2015). Furthermore, it is possible to
switch back and forth between a cross-case analysis and a holistic analysis of individual cases at any time.

The aspect of integration encompasses different dimensions in the approach presented here: on the data
level, free-text answers are integrated with standardized data (qualitative + quantitative) and the answers to
various open-ended questions are integrated with each other (qualitative + qualitative). At the level of ana-
lytical methods, word-based and category-based procedures as well as individual case studies are linked with
cross-case procedures.

The following presentation follows a typical analysis process — step-by-step — and is based on preliminary
work that was methodologically reflected on the example of a teaching evaluation using a mixed methods
approach (Kuckartz, Ebert, Radiker, & Stefer, 2009). An online questionnaire was used to obtain feedback
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from students on a university course in social science statistics. Standardized answers to closed-ended ques-
tions were used to collect information about participation behavior and assessments of learning materials,
lecturers, personal learning outcomes and the course as a whole. In addition, age, gender and school leaving
certificate grades in mathematics served as differentiating variables. The questionnaire also contained seven
open-ended questions or requests, for example:!

+ Please describe how you have worked through the content of this course.

+ Please describe your feelings about statistics at the beginning of the semester. Have these changed during
the semester?

What did you particularly like about the whole course (lecture/exercise/tutorial)?

What did you dislike?

What suggestions for improvement do you have?
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In the following, we will show how the answers to such open-ended and closed-ended questions are imported
togetherinto the MAXQDA software so that the reference of the data parts is preserved for an integrative anal-
ysis perspective (Section 1). Already during data exploration (Section 2) it is possible and useful to adopt such
an integrative perspective and to combine the free-text answers and the standardized answers — especially
for within-case explorations. The subsequent manual and automatic coding (Section 3) focuses primarily on
open responses and forms the basis for numerous category-based analysis strategies (Section 4). A research
project will not always go through all the steps and analysis procedures proposed in this paper. For this rea-
son, the various analysis options are summarized in tabular form and will be presented together with typical
analysis questions in Section 5. The article concludes with a critical discussion of the surplus value of (inte-
grative) survey data analysis with MAXQDA (Section 6).

1 Data Preparation and Data Import

Usually, the data of a survey exist in the form of a rectangular matrix, with each case occupying one row and
the questions or answer options forming the columns. It is exactly such a table, containing both the answers
to the open-ended questions and the answers to the closed questions, that MAXQDA expects for the import
of survey data. The table must be available as an Excel file, which in the case of online surveys can usually be
exported directly from the questionnaire software, such as Qualtrics.com or LimeSurvey.org. Statistical pro-

1 The original study was conducted in German. All presented study-related information and data have been translated from
German to English by the authors.
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grams such as SPSS, STATA, and R also offer the possibility of saving a data matrix in Excel format. When
creating the Excel file, you must decide whether the values of numeric variables or their respective value la-
bels are to be exported. As a rule, it is recommended to output the value labels for nominal-scaled variables
in order to get along without a code plan (e.g. “female”, “male” and “divers” instead of “1”, “2”, “3”) and for
ordinal-scaled variables, to add the numerical value beforehand the value itself to maintain the order of the
possible answers in case of alphabetical sorting (“1 = always”, “2 = often”, “3 =rarely”, “4 =never”, etc.). Field-
ing et al. (2013) suggest to import interval-scaled characteristics categorized into groups for the analysis of
free-text responses in QDA software. In fact, such categorized characteristics are frequently used, especially
in integrative approaches, for example in the formation of groups for joint displays (Kuckartz & Radiker, 2019,
pp- 171-186). However, since the grouping of the interval-scaled data leads to a loss of information and
MAXQDA also provides special functions for categorizing such data, it is preferable to transfer the values di-
rectly so that later calculations of characteristic values such as median, mean value and standard deviation
remain possible.

When the data is imported into MAXQDA (Import > Survey Data), the free-text answers and the standard-
ized data are split up (Fig. 1): each case becomes a separate text document containing the answers to the
open-ended questions. The headings of the questions for the free-text answers are adopted as code names
and the answers are automatically assigned to the corresponding codes in the text document. The number
behind each code in the “Code System” window indicates the number of cases from which answers to the
open-ended question are available. The answers to closed-ended questions are — as known from statistical
programs — available as a rectangular data matrix. This matrix can be accessed via Variables > Data Editor for
Document Variables.

Tab. 1 shows an excerpt from a simple data matrix as it is optimally structured for import into MAXQDA.
The first row of the import table contains a shortened version of the questions or statements as headings,
because this is usually clearer for further analysis and secondly because MAXQDA cuts off the contents of the
first row after 63 characters during import. The table should contain a column with a case ID, which allows a
unique identification and assignment of cases. This ID is used in MAXQDA to link the free-text answers with
the standardized data, because this ID is used as the name/label of a case. If, after the analysis in MAXQDA,
further statistical analyses are to be carried out with other statistical software, the case ID provides the possi-
bility for matching the cases. It is not necessary to import all variables with standardized data. Especially in
surveys with many variables, it may be appropriate to select those characteristics that promise added value
for integrative analyses. If it becomes apparent in the course of the analysis that further standardized data is
required, this can be imported subsequently and assigned correctly via the case ID.
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When the data is imported into MAXQDA (Import > Survey Data), the free-text answers and the standard-
ized data are split up (Fig. 1): each case becomes a separate text document containing the answers to the
open-ended questions. The headings of the questions for the free-text answers are adopted as code names
and the answers are automatically assigned to the corresponding codes in the text document. The number
behind each code in the “Code System” window indicates the number of cases from which answers to the
open-ended question are available. The answers to closed-ended questions are — as known from statistical
programs — available as a rectangular data matrix. This matrix can be accessed via Variables > Data Editor for
Document Variables.

Tab. 1: Structure of the import table with answers to open-ended and closed-ended questions

CaselD Work through the content Liked Course pro- Overall rating
[open-ended question] [open-ended question] Feeds accord- 1 = yery good;
ing to a clear 6 = insufficient]
structure
[1 =not true;
4 =true]
4 | only go through the slides The lecture is very theoretical. 1 2

again after the lecture, if Idon't  That's why | think it's good that in

understand something, | check  the exercise, you have to apply

the Bortz [text book]. Then I try  the theoretical knowledge in

to solve the tasks in the reader.  practice! The tutors told us im-

For further questions, | ask in portant and valuable things be-

the tutorial. yond the lecture and exercise. |
therefore think the whole course
was a success.

Note. This is an extract from a data matrix with n=194 cases, 7 open-ended and 18 closed-ended questions/items; the infor-
mation in square brackets is for explanation only. Original text in German (with lots of spelling errors); translated by the au-
thors.

When importing data from SurveyMonkey.com, there is a special feature that provides direct access to its API
so that data can be imported directly without having to go through Excel (Import > Survey Data). For panel
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studies it is also possible to add data of the same persons at a later date: further answers to open-ended ques-
tions are appended to the text of a case below and further closed questions are added as new columns in the

data matrix.

IR Document System |2 0 ] [afs P 2% ©@ = X [/ Document Browser: 4
v Bl Documents 1.263
v B Survey 1.263
B1 7 I
B2 cases 7
B3 7
Za X 7 Work through the content {
5 7
% Created: 15.01.20 14:58
@ s Last modified: 30.01.20 12:58 ; Feelings about statistics {
Document group: Survey
Bs Text length: 1.829 Characters = 7
Be 7 Feelingsin Iec!ure/excerci:{
B 10 Learned: 4 - much 7
Bn Age: 23 7
Gender: weiblich
B2 Math grade (15 = outstanding): 4 7 Liked
213 Overall rating (1 = very good): 2 7
@ Code System a &G L & &z X

Data editor - All documents

v ‘@Code System 1.263

L L O ®3 O % &=z x
] @ & % && @
repeat the material again and questions are answered. Before and after the Christmas holidays we

met very often (mostly Wed-Fri afternoon) to do the project.

1 only go through the slides again after the lecture, if | don't understand something, | check the Bortz
[text book]. Then I try to do the exercises in the reader. For further questions, | ask in the tutorial.

At the beginning of the

S| math!" But | changed my mind. It
wasn't as hard for me n free-text answers

Pretty good, actually. Often it was so loud that you couldn't listen concentrated all the time, that
wasn't so good. The excercise was always good and the tutorial was also very good and helpful.

The lecture is very theoretical. That's why | think it's good that you have to apply the theoretical
knowledge in practice! The tutors have told us important and valuable things beyond the lecture and
exercise. Therefore | think the whole course was a success.

194 Documents

standardized data

@g"Typical" statistics week 183 BLO 3 BME HéE 0
?:""Ik 'hm‘:’gh :hf ff”:,‘em :z: Document name Course proceeds ... Overall rating (1= very good) Math grade (15 = outstanding) Math as adv...
2¢ Feelings about statistics
1 3 - partly true 2 10 N
@g Feelings in lecture/excercise/tutorial 188 B partly
caliked 178 B 2 3 - partly true 2 2N
copisiked | OPEN-ended questions wel| B3 4-true 2 9y
. 4 4 - true 2 4y
cgsuggestiof  as top-level codes 167 | |1 £
57 Sets 0 Bs 4 - true 2 9N
|
B e 4 - true 2 10 Y

Fig. 1: Survey data directly after import into MAXQDA

2 DataExploration

The first step of the analysis is to explore the data in order to become familiar with them, to record initial
findings and to develop suitable starting points for analysis for the type of data. In this step, initial assump-
tions about relationships and recurring patterns can also be noted, which can be checked in the further
course of the analysis. Data exploration can be directed at the free-text answers and/or the standardized an-
swers, or a combination of the two types of data. Instead of only distinguishing between data types, it is more
appropriate to distinguish between within-case and cross-case exploration.
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2.1 Within-Case Data Exploration

Within-case data exploration means taking a holistic perspective and looking at the free-text answers of single
respondents together with their answers to a selection of closed questions. This approach may at first seem
unusual for primarily quantitatively-oriented researchers, since individual cases play a less important role in
their work than in qualitatively-oriented research. However, as some examples will show below, it may well
be a worthwhile approach.

First, cases must be selected for exploration, since the sample is usually so large that not all cases can be
subjected to a more in-depth analysis due to time constraints. Kuckartz et al. (2009, pp. 67-68) suggest a ran-
dom selection, since they see the danger in a theory-based selection that the gaze may be too narrowed and
guided by one’s own pre-categorization. Kuckartz et al. recommend selecting 5-10% of cases, which is cer-
tainly a good guideline. However, especially with large samples, the number should be limited to a manage-
able number for reasons of time (for example, a maximum number of 20 cases should be specified). Regard-
less of the number of cases, the following applies: if further case studies provide little new information, then
it is not worth continuing this procedure.

After the selection of cases, background variables are chosen that can be displayed in MAXQDA parallel
to the free-text responses of a case directly at the mouse pointer (Fig. 1). These variables can be selected by
clicking on the gear symbol in the “Document System” window and enabling the Display favorite variables in
tooltip option. From this mixed-data information, integrative case summaries can be written, in the present
example those that focus on learning behavior (Kuckartz et al. 2009, p. 70):

Person 26: Learned a lot, independent learner, positive judgement - woman, 18 years, math grade 9 of 15 pts.
% Assesses the course with “very good” [c]

% Haslearned alot in the course [c]

% Never attended the tutorial [c, 0]

% Has attended the course regularly and has acquired the material very independently [c, o]

% As the course progressed, she became more and more confident that she would pass the final exam [o]
% Regards the textbook used as incomprehensibly written [0]

% She evaluates the lecturer friendly and helpful, the examples useful and the exercises helpful [o]

.

¢ In the lecture it was too loud for her [o]

The summaries are given a title containing the main points of the case in condensed form. The title can also
be supplemented with standardized information: in this case, gender, age and mathematics grade upon leav-
ing school. In order to explain the sources of the example summary, each bulleted point is supplemented



10 Data Exploration

with letters in brackets: answers to closed-ended questions are represented by [c], those from open-ended
question by [o], and those from both by [c, o].

By creating such integrative summaries for several cases, initial important analysis results and assump-
tions about connections can already be made. These are worth analyzing in more detail in the further course
of the project. In this way we were able to identify three different learning types among the students: firstly,
the form of a high degree of autonomy in learning expressed in case 26 above; secondly, a guided three-stage
learning; and thirdly, a tendency towards “disinterested” learning, which is strongly characterized by the goal
to “pass the exam anyhow” (Kuckartz et al., 2009, p. 71).

The results of case-oriented data exploration can be recorded in MAXQDA in document memos — these
can be used to store both the case summaries themselves and the assumptions and hints about relationships
that arise during the exploration. Different symbols for the memos help to differentiate between different
types of notes and to be able to access important thoughts and analysis ideas later. Should central or easily
citable formulations in the free-text answers stand out during exploration, these can be highlighted in color
with an electronic highlighter or inserted in memos with a reference to the source and are thus available for
analysis and reporting. By sorting the data matrix with the standardized answers, it is also possible to obtain
targeted access to the free-text answers of selected persons who have given a particularly high or low value
for a variable, such as those who rated the course as very well or very poorly. In this way - in the spirit of
“serendipity”, i.e., the accidental finding of what was not originally sought (Merton & Barber 2003) — new
discoveries and assumptions about connections can be made, providing valuable starting points for later
cross-case analysis.

2.2 Cross-Case Data Exploration

Usually, the free-text answers will be analyzed question by question in cross-case analysis, but it is quite con-
ceivable to apply the procedures presented in the following to several free-text answers simultaneously. First,
it is advisable to examine some formal aspects in advance:

% How long are the answers and what kind of answers are there, i.e. do they consist only of single words,

bullet points with short phrases or whole sentences?

+ How much do the answers differ with regard to these aspects?

By activation of all documents and one question code MAXQDA lists all answers to a question in the “Re-
trieved Segments” window, which makes it easy to answer these kinds of qusetions. In general, it can be as-
sumend that the length of answers depends primarily on the type of question asked: answers to “other” or
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“comment” questions, and questions about associations of terms are shorter than questions about motives
and reasons.

Word-based procedures are suitable for the cross-case exploration of free-text answers. Two basic ap-
proaches can be distinguished here. In data-driven analysis, the most frequently occurring word frequencies
and word combinations are examined. This approach is also labelled as inductive (although this term, which
comes from research philosophy, is not quite accurate, it is often used in the context of text analysis.) In theory
or concept-driven (deductive) analysis, words and word combinations of interest are searched for directly. For
example, certain terms may already have attracted attention during case-oriented exploration, the use and
frequency of which are now being investigated in more detail.

For word-based analysis, MAXQDA provides frequency tables with single words or with 2- to 5-word com-
binations (MAXDictio > Word Frequencies and MAXDictio Word Combinations). Fig. 2 shows the most frequent-
words for the free-text answers to the question on how the students worked through the content of the course.
The table can be sorted by each column, i.e., alphabetically, according to length, frequency, and ranking of
the word combination. The most common word in the analyzed free-text answers is “excercise”. The last
column presents the information that almost 95% of the respondents used this word. When analyzing word
frequencies, it is necessary to use stop lists to exclude words that occur frequently but are useless for analysis.
Stop lists usually include articles, conjunctions and prepositions. However, stop lists should be used with
caution and the excluded words should be checked for analytical importance. For example, the conspicu-
ously frequent use of words that introduce justifications (such as “because”) can also provide important
clues. When analyzing single words as well as combinations of words, the function for lemmatizing the result
table can be used. Lemmas are the basic forms of words, i.e., in the results table the inflections of a word are
summarized in one row. Words that have been aggregated in a row are listed at the mouse pointer (Fig. 2).
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[ ] ® Word frequencies
In 194 documents (21957 words total) 3565 Words (TTR = 0,1624)
L e ®| Display top ranks s o He
Word Word length Frequency % Rank Documents Documents %
+ excercise 9 591 2,69 1 184 94,85
+ lecture 7 490 2,23 2 174 89,69
+ statistic lecture 9 329 1,50 3 151 77,84
¢ tutorial tzz:::s 8 306 1,39 4 155 79,90
+ reader lectures 6 289 1,32 5 150 77,32
+ monday 6 201 0,92 6 149 76,80

Fig. 2: Frequency table for single words (using lemmatization and a stop list with excluded words)

@] [ ] Word Combinations
194 Documents 2117 Word Combinations
: ;e e [ Display top ranks &= o X IS E
Word combination Words Frequency % Rank Documents Documents %
¢ inthe lecture 3 72 0,23 1 62 31,96
# in the exercise i, the lecture 3 40 013 2 35 18,04
+ before the exar'n the lecture 3 38 0,12 3 36 18,56
¢+ exercises in reader 3 37 0,12 4 33 17,01
¢ inreader and 3 27 0,09 5 25 12,89
+ in the school 3 26 0,08 6 25 12,89

Fig. 3: Frequency table for 3-word combinations (without usage of lemmatization or stop list)

The interactivity of MAXQDA'’s result tables is helpful for the analysis: a double click on a line with an inter-
esting word combination in Fig. 3 lists all occurrences of the word combination with its surrounding context;
a further click on one of these opens the corresponding case and displays all free-text answers of the person
—and, if desired, their standardized answers. By using the QDA software, the case as a whole with all its data
is always accessible, even in the case of cross-case analysis. For individual terms, a list including an adjustable
number of words before and after can also be requested at any time (MAXDictio > Keyword-in-context).

Important in this context is the question of what defines a word or phrase as interesting and useful. Field-
ing et al. (2013) provide valuable information in this regard:

‘Useful’ words will occur with quite high frequency (indicating some commonality amongst respond-

ents) but not so frequently that they lack any power to discriminate between respondents. They will
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have a link of some sort to the topic under investigation and they should not have too many separate
distinct meanings (to avoid ambiguity). (p. 3267)
In addition to the tabular analysis of word frequencies and keywords in context, the use of MAXQDA's visu-
alizations is also suitable for cross-case exploration. Word clouds can be used to display the most common
words from the free-text answers to one or more questions (Visual Tools > Word Clouds). Numerous options
are available for word cloud design, such as shape, color, alignment, etc. so that the cloud can be prepared
for a presentation of results. Furthermore, the Interactive Word Tree (available in ribbon tab MAXDictio) al-
lows the exploration of frequently recurring words and phrases in free-text answers in a visual way. The most
common word represents the root of the word tree and the word that follows this word most often forms the
topmost, strongest branch, the second most common word forms the second topmost branch, and so on. In
order to visualize the answers to a single open-ended question with the Word Tree, it is necessary to first save
them in a separate document:
1. Activate all documents and the code of the open-ended question so that all answers to the question are
displayed in the “Retrieved Segments” window.
2. Select all answers with Ctrl+A (Windows) or cmd+A (Mac) and copy them to the clipboard.
3. Create a new text document and paste the contents of the clipboard.
The results of the cross-case data exploration of the free-text answers — including the generated graphics —
can also be recorded as memos in MAXQDA, e.g., directly at the top-level category as a code memo for the
respective open-ended question. The results of searches for individual words or word combinations can be
saved directly as codes (see Section 3.2).

The standardized data are also evaluated across all cases. With the help of MAXQDA Stats a univariate
basic count with frequency tables, diagrams, and summarized characteristic values (mean value, standard
deviation) can be generated. The results are either recorded directly in MAXQDA Stats in the output viewer
or copied into memos.

3 Coding of Responses to Open-Ended Questions

The indications of important formulations, topics and differentiation criteria obtained through data explora-
tion provide a good basis for the subsequent coding of the free-text responses. Coding usually refers to the
process of assigning a free-text answer or a part of it to a thematically appropriate category. In this context,
categories serve the purpose of classification, reduction, abstraction and attribution of meaning, i.e., catego-
ries are used to index, describe and explain the data material. Categories are the central tool for the analysis
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of text data (Kelle & Kluge, 2010; Saldana, 2015). In the following we distinguish between three different forms

of coding:

% manual coding, in which the free-text answers are all read and manually assigned to categories;

% automatic coding using search words, in which the hits of an automatic text search are assigned to a cat-
egory;

% and coding using a dictionary that counts how often predefined search terms, grouped into categories,
occur in the free-text answers.

3.1 Manual Coding

The manual coding of free-text responses generally follows (more or less consciously by the researchers) the
principles of a structuring qualitative content analysis (Kuckartz, 2014; Mayring, 2014; Schreier, 2012). The
process of manual coding basically begins with the creation of a category system in which several categories
are usually arranged in a hierarchical structure. The creation of the category system can follow either a con-
cept-driven (deductive) or a data-driven (inductive) approach. Kuckartz et al. (2009, pp. 78-79) provide indi-
cations as to when which method is suitable: the concept-driven approach is suitable if information on the
topic is already available or if concrete questions and assumptions, such as those that have emerged during
data exploration, are to be checked. The data-driven approach, on the other hand, would be appropriate if
the spectrum of possible answers is unknown and no preliminary categorization is to be made. In most pro-
jects, both procedures are mixed, i.e., some categories are created by a concept-driven approach and supple-
mented or refined by categories that arise when working through the data material.

MAXQDA offers a special function called “Categorize Survey Data” for the manual coding of free-text re-
sponses, which is suitable for all described methods of category formation (Analysis > Categorize Survey Data).
The function offers an interactive environment where the free-text answers to an open-ended question are
listed one below the other (Fig. 4). Directly to the right of the answers, a separate column shows the categories
already assigned. The left pane contains the categories created for the analysis, which can be assigned to a
response or parts of it.
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@ [ J Categorize Survey Data
Work through the content 184 Responses
X Quit @ g [w P F & ) m E2
v  ‘@Code System 398 Document Responses Codes
v @g'Work through the content 184 | acquire the course material (if not understood in the ©¢'Study group
@4 Excercises in reader 79 1 lecture) by reading the "Bortz" or by meeting with my @4 Text book "Bortz"
@d'Study group 61 learning group.
@4 Text book "Bortz" 62 For monday | usually work ahead with the help of the reader. ©¢'Study group
@q Extraordinary learning efforts 12 | have never used the Bortz. Often we have studied in small
groups or explained something that was not clear in the
2 breaks op-bandave ar Tuacd -
open-ended question as top-level code Forthe ¢ rasponses to open-ended | Since ! have assigned subcodes
. already . ficult for me to
with created subcodes and code memos questions
learn for
by completing the exercises and reading Bortz' statistics ©¢'Text book "Bortz"
3 textbook -> make notes in the reader
1 only go through the slides again after the lecture, if | don't ~ ©¢/Excercises in reader
A understand something, | check the Bortz [text book]. Then| ©g'Text book "Bortz"

try to do the exercises in the reader. For further questions, |
ask in the tutorial.

Fig. 4: The Categorize Survey Data work environment in MAXQDA

Qualitative data analysis usually follows an iterative and circular process and adjustments to the category
system are particularly necessary at the beginning of the coding process. Therefore, in MAXQDA's work en-
vironment several categories can be combined into one, and - vice versa — a very broad category can be dif-
ferentiated into further categories in the on-going analysis. To check which free-text responses have already
been assigned to a category, the category can be selected in the left pane. MAXQDA then automatically filters
the view and displays only the free-text responses of the selected category in the right pane.

For reasons of quality assurance, the method of qualitative content analysis requires us to add definitions
to each category. These definitions describe when the category is used and how it distinguishes itself from
other categories (Kuckartz, 2014; Schreier, 2012). These category definitions are stored in memos, which are
directly assigned to the corresponding codes. In addition, it is important to define coding rules that control
the exact coding procedure. The rules are to be adapted to the respective material and situation, whereby the
following rules are usually suitable for the analysis of open-ended questions:

Scope of segment (coding unit) — Individual statements or ‘units of sense’ are coded. Since free-text an-
swers can vary greatly and range from individual keywords to elaborate continuous texts (e.g. in the data of
Waldherr et al. , 2019), the claim to always code whole sentences would not be appropriate. If most answers
are only a few lines long, you can specify that the whole answer is coded always.
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Repeated information — If a person names several relevant aspects in an answer, then several categories
are assigned, too. However, a person may name the same aspect several times. In this case, the category
should only be assigned once in order to be able to determine in a later stage of analysis how many people
named an aspect (although MAXQDA provides explicit functions to count codes only once per case).

Separated information — Particularly in the case of open-ended questions with similar topics, it happens
that respondents refer to previous answers and simply write “see above” or “see question 3”. In our example
this was the case with the question “What suggestions for improvement do you have?”, because some people
had already given appropriate suggestions while answering the question “What did you dislike?”. In such
cases, it would be fatal not to code relevant answers because they are related to another open-ended ques-
tion. In MAXQDA'’s “Categorize Survey Data” window, it is possible to also show the categories for the analysis
of other open-ended questions in order to be able to code “wrongly placed” answers for the correct question.

Missing answers — By default, MAXQDA does not code empty answers to open-ended questions during
import, so that the number of people who have (not) answered a question can be read from the number of
encodings after import. However, it may be that some people have expressed their non-answer by means of
a dash or something similar. Code assignments to such symbols should be deleted or alternatively, the sym-
bol should be coded with a category “missing”. Answers such as “none” might be problematic, because de-
pending on the topic and content of the open-ended question it has to be decided whether they should be
interpreted in the same way as empty answers.

An important contribution to the quality of coding open-ended questions is the verification of intercoder
agreement, which is also an essential requirement in qualitative content analysis. It is therefore not surprising
that this topic has been discussed for a long time (e.g. by Montgomery & Crittenden, 1977; Carey, Morgan, &
Oxtoby, 1996). Teamwork functions are available in MAXQDA allowing two coders to work simultaneously
on the same data. The agreement of two coders is checked with a specially designed interactive function,
which at the same time allows the optimization and correction of the disagreements (Analysis > Intercoder
Agreement).

3.2 Automatic Coding of Search Hits

Automatic coding starts with a search for a word or phrase that is interesting and useful. This word or phrase
can either be significant from a theoretical point of view or it can be a result of the data exploration phase.
Fielding et al. (2013) describe an iterative process for creating a category system using automatic coding. The
process — slightly supplemented — looks as follows and can be implemented one-to-one in MAXQDA with
MAXDictio > Word Frequencies:
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Create a word frequency table and select a word of interest.
Compile all text passages with the word of interest and check the results.
If the word is not useful for the analysis, select another word.

L\

If the word is useful, search for synonyms and other spellings in the alphabetically sorted word frequency
table (especially in online surveys, words are often misspelled, contain mixed-up letters, etc.)
Perform an automatic coding of all identified terms. Use the central search word as code name.

o o

. Create a category definition as a code memo that contains the search terms used and a note that the cat-
egory has been assigned automatically.
7. Check the assignments, particularly whether the opposite of what you are looking for was meant (since
the automatic coding does not take negations into account).
Usually it is of little use in step 5 to code only the search word itself, instead you will use the MAXQDA function
to code several words before and after the search hit, the surrounding sentence, or the paragraph. In our
study we searched for “fear” (of statistics) in all answers to open-ended questions and automatically coded
the results, because we were interested in the extent to which students were confronted with this feeling and
if so, what exactly the fear related to. The result was a kind of “compendium of fear”.
Automatic coding processes can be integrated into a manual coding process to save time. If, for example,
statements with certain terms are repeatedly assigned to the same category during manual coding, they can
be automatically coded together with the surrounding sentence or paragraph in the remaining data.

3.3 Automatic Coding Using a Dictionary

The first step in automatic coding with a dictionary is the creation of the dictionary consisting of linear or
hierarchical categories (MAXDictio > Dictionary). Each category contains thematically matching search terms
or search phrases. The text is coded by counting how often a category — defined by its search terms — appears
in the free-text answers to a question. This means that a slightly different coding term is used in this proce-
dure than in qualitative content analysis: as a result of the coding process, there are not coded segments, but
a frequency table of categories. In MAXQDA, each category of a result table can be converted into a document
variable (click on symbol Transform results into document variables). This variable indicates how often the cat-
egory has been assigned in a case, i.e. how often its search words have been found per case. It can be used for
further bivariate and multivariate (integrative) analyses. For example, the correlation between the frequency
of a category and the age of the respondents can be calculated.
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4 Category-Based Integrative Analysis

Once the coding of the free-text responses is complete, the analysis work is by no means over. On the con-
trary, it is the prerequisite for numerous analysis procedures for open survey questions, which can be divided
into three areas in principle:

1. The in-depth analysis and description of individual categories and their subcategories, comparable to a
univariate analysis in statistics. (What does a typical statistics week among students look like? How do
they work through the content of the course and acquire the presented knowledge? Which feelings about
statistics dominate them?)

2. The analysis of relationships between categories, comparable to the analysis of correlation and difference
hypotheses in quantitative research. (To what extent does the way of acquiring knowledge correlate with
the way the students participate in the lecture, exercise, and tutorial part of the course? Do the persons
who tend to express negative feelings about statistics differ in their acquisition of knowledge from those
with positive feelings?)

3. The analysis in which qualitative free-text answers are combined with quantitative standardized answers
in the spirit of mixed methods (Creswell & Plano Clark, 2018). (Do older respondents write differently
about the tutorial than younger ones? To what extent do the category frequencies differ between those
with a good and those with a bad grade in mathematics?)

In the following, we describe different procedures in MAXQDA, with which all three types of analysis can be

implemented.

4.1 Compilation of coded segments

Itis possible to compile the coded free-text answers in the “Retrieved Segments” window according to differ-
ent criteria, i.e. to carry out a so-called “text retrieval”. The retrieval can contain coded segments from one
category or from several categories, whereby only single or several cases can be considered. Quantitative in-
formation can be used for the selection of cases. For example, the retrieval can be reduced to statements
made by people with good grades in mathematics (Mixed Methods > Activate Documents by variable). In the
same way, the assignments of categories, that have been generated by coding the free-text answers, can be
used for case selection (such as by compiling only the statements on knowledge acquisition of persons with
positive feelings towards statistics).

Fielding et al. (2013, p. 3273) distinguish between ‘single sort’ and ‘multiple sort’ retrievals. While ‘single
sort’ requires only one category to be assigned to a text passage in order to be compiled, ‘multiple sort’ re-
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trievals require that several categories are assigned to the same text passage. This means that in a ‘multiple
sort’ retrieval, several codes must overlap at one text passage. For example, if data exploration shows that the
textbook plays a role even during joint learning meetings of the students, it would be interesting to search for
text segments for which both the categories “textbook” and “learning meeting” were assigned.

4.2 Statistics for subcategories

When evaluating open-ended questions, there is often the desire to generate statistics of (sub)categories in
order to answer the question of how many of the respondents mentioned certain aspects. MAXQDA can cre-
ate a corresponding table of category frequencies for each open-ended question separately (Codes > Subcode
Statistics). Cases where none of the counted categories have been assigned can be classified as missing.
Instead of a frequency table or a bar chart (Fig. 5) generated from it, the frequencies of categories can also
be displayed as a word cloud, in which more frequently occurring categories are visualized in a larger font
(Codes > Code Cloud). Such a presentation only highlights the relative differences between frequencies, which
is better for those open-ended questions where a frequency table would pretend to be inappropriately accu-

rate.
o o Subcode Statistics
=l Code: 4= Liked [ = B2 > O
H % ki = BTl B oS = h
Liked
45%
41,1%
40% 36.9% 5.7%
35% !
30% 29,8%
25%
20% 19.6%
15%
10%
7,1% 7,1% 7,1%
0% . 8 8 " . . . o
Lecturer Tutorial Excercise Structure in Slides in Working on Learned Connection Lecture Practical
general reader the statistics between examples
research education (Shell,
project and praxis SPSS)

Fig. 5: Bar chart showing the frequency of subcategories
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4.3 Pairwise occurrence of categories

While multiple sort retrieval is a method of compiling statements in which a selected number of categories
have been assigned, it is also possible to systematically analyze the co-occurrence of categories in the data.
Three types of analysis are available for the definition of “co-occurrence” of two categories:
(1) both categories must overlap, i.e., they are assigned to parts of the same text passage,
(2) it is sufficient if both categories occur at a defined distance from each other,
(3) it is sufficient if both categories were assigned somewhere in the person’s responses.
The function Visual Tools > Code Relations Browser creates a matrix showing how often two categories occur
together (Fig. 6). The more often this is the case, the larger the squares are displayed; however, it is possible
to switch to number display at any time. The similarity matrix between the categories is transformed into a
distance matrix and is used to create a so-called “Code Map” (Fig. 7). This map uses classic multidimensional
scaling to place categories on a surface so that similarly used categories are closer together and easier to iden-
tify than in the matrix. In addition, the categories can be colored in groups using a hierarchical cluster analysis
with average linkage.

Both the matrix and the resulting Code Map are interactively linked to the cases and the original data.
Individual codes can be removed and by double-clicking on a matrix cell the corresponding text segments
are listed, so that a content check and examination of the multiple coded answers can be conducted.

Code System Lect...
@Cgq Lecturer
@©¢ Tutorial
©q Excercise
@©q Structure in general
@gq Slides in reader

Exc... Stru.. Slid.. Wor... Lear.. Con... Lect.. Prac..

. . I | ] '] ™

B [ ]

] | | ] . . n
|

©q Working on the research project
@©¢ Learned statistics

@4 Connection between education ar
@©q Lecture L]
@©q Practical examples (Shell, SPSS)

EEnl
=
IIIII... .8

Fig. 6. Code Relations Browser showing the paired occurrence of categories
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Fig. 7: Code Map for placement of categories on a surface based on multidimensional scaling

4.4 Combinations of categories

The analysis described in 4.3 only considers the paired occurrence of categories. Often, however, questions
must be answered that relate to the co-occurrence of several categories within a case. For example, in our
evaluation study, students indicated that they work through the content using “exercises in the reader” (cat-
egory 1), the “study group” (category 2), and “textbook” (category 3). The question immediately arose as to
what extent these strategies were combined. To answer such questions, the function Analysis > Code Configu-
rations can be used, which can be applied to individual categories as well as to the subcategories of different
categories. Fig. 8 shows the result of such an analysis, in which all combinations of categories occurring in
the data are listed and sorted according to their frequency. Only seven people, corresponding to 3.6% of the
respondents, mentioned all three learning strategies.
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Excercises in reader Study group Text book "Bortz" Documents Percent Number of codes

53 27,32 0

L] 36 18,56 1

] 22 11,34 1

L] L] 20 10,31 2

19 9,79 1

[ ] [ ] 19 9,79 2

L] L] 18 9,28 2

. . . 361 3

by 194 100,00 12

Fig. 8. Code Configurations for the analysis of the co-occurrence of more than two categories

4.5 |dentification of groups of cases

While the Code Map places categories on a surface according to their similarity, the function Visual Tools >
Document Map does this for cases. Here, too, the method of multidimensional scaling is applied. The use of
this statistical method was also described by Jackson and Trochim (2002) for the analysis of open-ended
questions with respect to individual statements. The Document Map is particularly interesting because both
the qualitative categories and the standardized answers can be used to determine similarities between cases.
It is therefore possible, for example, to include the categories developed for the coding of knowledge acqui-
sition together with age and overall assessment in the calculation of the case positions on the map. The Doc-
ument Map allows visual identification of groups, by coloring them based on a cluster analysis. The cluster
memberships of the cases can be saved as values of a newly formed document variable and this variable can
then be used for further analysis, such as for selective retrievals and comparisons of the identified groups.

4.6 Group comparison of category frequencies and category contents

In order to answer the question of the extent to which groups of cases differ with regard to the assignment of
categories, cross tabulations can be created in MAXQDA (Mixed Methods > Crosstabs). Fig. 9 shows a crosstab
comparing the frequencies of the categories for acquisition of knowledge for two groups — those with and
without an advanced placement course in secondary education. The display has been changed to percentage
of cases to support an easy comparison of the groups. Like the Code Map and the Document Map, the cross
table can be regarded as a joint display in the context of mixed methods data analysis (Creswell & Plano Clark,
2018; Guetterman, 2018; Kuckartz & Ridiker, 2019). The columns are generated using the (quantitative)
standardized survey data and the contents in the cells using the (qualitative) coded open-ended questions.
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The cross table is also interactively linked to the original data; concrete statements can be output at any time,
forming the basis for the category frequencies displayed.

In the sense of quantification (Sandelowski, Voils, & Knafl, 2009; Vogl, 2017) the frequencies of individual
categories can be transformed into variables that indicate whether and how often a category has been as-
signed within a case (Mixed Methods > Quantitizing). A variable created in this way can be used as a grouping
criterion for the cross table. Similarly, the cluster memberships created by the use of the Document Map are
also suitable for forming the groups to be compared. With the help of MAXQDA Stats, the correlations from
the cross table can be analyzed statistically in greater depth, for example to calculate a measure of association
for the strength of a correlation or to calculate a chi-square test.

[ XOX ) Crosstab
R E OME@E @I&EFEE BEIE C WX IES
Math as adv. placem. course = N Math as adv. placem. course = Y Total

@4 Excercises in reader 43,0% 38,9% 42,3%
@g' Study group 34,8% 30,6% 34,0%
@4 Text book "Bortz" 31,6% 38,9% 33,0%
@4 Extraordinary learning efforts 7,6% 6,2%
2 SUM 1171% 108,3% 115,5%
# N = Documents 158 (81,4%) 36 (18,6%) 194 (100,0%)

Fig. 9. Crosstab for group comparison of category frequencies
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[ NOX ) Interactive Quote Matrix
E e = S O O 2 of2columns WX JE
Math as adv. placem. course= N Math as adv. placem. course= Y
Codes

@4 Excercises in reader

(158 Documents, 55 Coded Segments)

| acquire the course material (if not understood in the

@ Study group lecture) by reading the "Bortz" or by meeting with my

@4 Text book "Bortz"
@4 Extraordinary learning efforts

learning group.
Textgruppe\l:2 -2 (100

Often we have studied in small groups or explained
something that was not clear in the breaks on
Mondays or Tuesdays.

Textgruppe\2:2-2 (0

follow the reader. if there are any incomprehensible
information i read up on the Bortz (but only the

(36 Documents, 11 Coded Segments)

sometimes study groups
Textgruppe\9:2 -2 (100

teamwork
Textgruppe\41: 2 - 2 (100)

We started study groups just three weeks before the
exam....
Textgruppe\88: 2 - 2 (100)

using the reader, the exercises, the mock exam and
the bortz. either alone or in a small group

corresponding area). If i don't understand it | write
down the question for the tutorial or ask fellow

Textgruppe\110: 2 -2 (100
Fig. 10: Interactive Quote Matrix for group comparison of category contents

For “simple” open-ended questions on term associations, which usually provide short and sometimes iden-
tical answers from respondents, it may be sufficient to compare category frequencies between groups. How-
ever, for somewhat more complex open-ended questions, qualitative differences in the answers are also im-
portant. If the category “textbook” was coded for two persons, this does not necessarily mean that both per-
sons used the textbook in the same way for working through the content of the course. It is therefore possible
to display the answers behind the numbers in a so-called Interactive Quote Matrix (access via ribbon tab
Mixed Methods). Fig. 10 shows the same group comparison as in the cross table above: for each group, the
coded segments for each category are compared synoptically, making it possible to compare the category
contents of the groups. Interactive means in this context that it is possible to switch between categories, to
scroll through the columns independently in order to juxtapose any comment from one group with any com-
ment from another, and to “jump” to the answers to other questions of a person at any time (Réadiker, 2018).

It should be noted that a group comparison can be carried out not only for category frequencies and cat-
egory contents, but also for word frequencies and word combinations. These do not require prior coding and
can therefore immediately be used in the exploration phase. Such comparisons allow the investigation of the
extent to which older and younger respondents differ in their wording to describe their feelings about statis-
tics.
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4.7 Statistics for qualitative groups

Frequently, the coding of free-text responses results in a grouping of cases. These can be simple binary groups
where a category has been coded or not (people meeting in learning groups vs. people not meeting in learning
groups) or more complex typologies, such as those consisting of different learning types. The joint display
“Statistics for Qualitative Groups” (from ribbon tab Mixed Methods) calculates statistical parameters of the
standardized variables for such groupings and thus allows a comparison of the groups. Fig. 11 shows such a
display: for categorical variables proportional values are calculated in percent, for metric variables mean val-
ues and standard deviations can be calculated. To make the table easier to interpret, the lowest and highest
values per line can be colored.

[ JOX ) Typology Table
= B WX IE
Study group =1 (N=66) Study group = 0 (N=128)
| Learned: 5 - sehr viel, Number (%) | 7 (10.6) 10 (7.8)
Age, Mean (SD) 22.6 (4.3) 22.3(3.2)
Math as adv. placem. course: Y, Number (%) 11 (16.7) 25 (19.5)
Overall rating (1 = very good), Mean (SD) 2.4 (0.8) 2.4 (0.8)
N = Documents 66 (34.0%) 128 (66.0%)

Fig. 11: Statistics for Qualitative Groups compares statistical characteristics for two groups, that have been crated on
basis of the coding of open-ended questions

5 Overview of Helpful Functions and Procedures

The approach presented in this paper covers many different analysis procedures for data exploration, coding
and subsequent category-based analysis with MAXQDA. It can be assumed that, depending on the question
and objective of a research project, different priorities will be set in the use of the procedures. For this pur-
pose, Tab. 2 lists all the procedures presented in this article in a systematic form, including a short description
and - if suitable — with a typical analysis question that can be answered with the respective function. The
table allows the analyst to select the most suitable functions for a specific project. The functions can be
roughly divided into word-based and category-based procedures, but there are also mixed forms such as au-
tomatic coding. While the word-based methods are primarily used for data exploration, the category-based
methods are used for the subsequent (integrative) analysis.
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Tab. 2: Functions and procedures for the analysis of answers to open-ended and closed-ended survey questions

with MAXQDA

FUNCTION

DESCRIPTION/CENTRAL ANALYSIS QUESTION

Data Exploration

Standardized variables
as quick info per case

Word frequencies
Word combinations
Word cloud

Keyword-in-context
Interactive Word Tree

Coding
Categorize survey responses

Automatic coding of search
hits

Automatic coding using a dic-
tionary

What standardized answers has a person made?
Simultaneous display of free-text answers and selected standardized answers directly
at the mouse pointer.

Which words and phrases occur (how) frequently in the free-text answers?
Identification and verification of frequently used expressions in the free-text responses
using tabular and visual frequency analysis.

In which contexts do words and word combinations occur (how often)?
Identification and checking of phrases and expressions in which a search word occurs
in the free-text answers.

Interactive environment for manual assignment of categories to free-text responses.

Assignment of categories to sentences or paragraphs with selected search terms.

Frequency analyses of categories that are underlaid with search terms (quantitative
content analysis). Storage of the results as variable information per case or as coding
of sentences or paragraphs with the search terms.

Category-based analysis and presentation of results

Coding Query

Statistics for Subcodes
Code Cloud

Code Relations Browser
Code Map

Code configurations

What did selected persons answer to an open-ended question?
Compilation of the coded free-text answers as a list.

How often do categories occur in an open-ended question?
Frequency table or word cloud for the categories in an open-ended question.

Which pairs of categories often appear together?

Visual analysis of pairwise combinations of categories as a similarity matrix and using
multidimensional scaling on a surface; interactive coloring of groups using cluster
analysis.

Which categories often occur together?
Tabular listing of multiple combinations of categories.
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Document Map Which groups of cases can be identified?
Visual analysis of case similarities with respect to categories of free-text responses and
standardized characteristics using multidimensional scaling on a surface; interactive
coloring of groups using cluster analysis.

Transforming code into varia- How are category frequencies distributed among the cases and what differences between

bles (quantization) groups of cases can be identified in this respect?

Cross table Group comparisons based on category assignments to free-text responses; univariate,

Stats bivariate and multivariate analysis with category frequencies and standardized charac-
teristics.

Interactive Quote Matrix What differences in free-text answers can be identified between groups of cases?

Synoptic overview of free-text responses for groups, which are formed on the basis of
the standardized characteristics.

Statistics for qualitative groups  To what extent do groups formed on the basis of the coding of the free-text responses differ
in terms of statistical characteristics?
Tabular comparison of mean values and proportional values.

6 Benefits of the (Integrative) Analysis of Survey Data with MAXQDA

It is hardly conceivable to conduct integrative analyses of survey data without software. The main value in
the use of MAXQDA lies in the fact that both the qualitative free-text answers and the quantitative standard-
ized answers can be analyzed in parallel and in relation to each other without having to switch back and forth
between software packages. The different types of functions and procedures, as summarized in Table 2, make
it possible to carry out both word-based analyses more aimed at quantification and analyses that are more
focused on content and individual cases. The more data there are to be analyzed, the more word-based pro-
cedures are required. If, say, a data set has more than 20 open-ended questions and/or more than 5,000 cases,
it can be very challenging to analyze this mass of data using only manual procedures in the software. Depend-
ing on the content of the questions, procedures that are more strongly geared towards automation and sup-
port (semi-)automatic classification of free-text answers, category formation or word-based analyses are suit-
able for this purpose (Deneulin & Bavaud, 2016; Popping, 2012; Schonlau & Couper, 2016; Schonlau et al.,
2019; Senderovich & Maysuradze, 2015; Waldherr et al., 2019).

Kuckartz & Rédiker (2017) list numerous benefits of using QDA software for the analysis of qualitative data,
including faster speed, integration of different types of data, efficient support of teamwork, and the use of
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visualizations for analysis and presentation of findings. These advantages also apply to the analysis of surveys

with closed-ended and open-ended questions with MAXQDA. Additionally, a few more benefits should be

highlighted that are particularly of interest for the (integrative) analysis of free-text responses:

+ Because the answers to all open-ended questions of a person are always available, cross-over coding can
be carried out without problems. Answers that refer to another question can be coded with the categories
of the correct question. This ensures that no information in the free-text responses is left out.

% Itis particularly relevant for replication and longitudinal studies that category systems for manual coding,
which have proved their worth in a study, can be transferred from one project file to the next project file,
including the category definitions. The same applies to dictionaries used in quantitative content analysis.
In the case of longitudinal studies, additional data on the same persons can also be added.

% A case always remains accessible as a whole with all its associated qualitative and quantitative data, e.g.,

when using interactive result tables that allow the analyst to jump directly to the free-text answers of a
person. The constant availability of an overall picture of a person supports the reliable coding of state-
ments of a person. Fielding et al. (2013) emphasize the following:
Whichever of these techniques or functions is used, the essential benefit of using a CAQDAS program
to carry out the analysis is that the original words and phrases are always just a couple of mouse clicks
away. This could help another researcher verify an analysis by reviewing the application of an im-
portant code or after regenerating an output report, and it helps the primary researcher to stay in close
proximity to the source material even in the normally abstracted world of a survey. (p. 3272)

Finally, if there is the desire or the necessity to use special statistical procedures in a project, it is possible at

any time to export the generated category frequencies as a rectangular matrix “Cases x Categories” and im-

port them into software packages for statistical analysis such as SPSS, STATA, or R.
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This guide describes a procedure for analyzing responses to open survey questions with MAXQDA.
The procedure does not consider the open-ended questions in isolation from the other data
collected, but rather interlinks this qualitative data with the standardized, quantitative data in the
sense of a mixed methods approach. The procedure consists of three steps:

1. within-case and cross-case exploration
2. coding the answers

3. category-based analysis

The procedure combines qualitative and quantitative data as well as word-based and
category-based procedures and is demonstrated by an example of a mixed methods evaluation
of a university course with an online survey. Following this approach, the information on an
individual case is always accessible and can be included in a cross-case analysis.
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