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CHAPTER 1

Introduction

I.1 Motivation and context

Nowadays, the introduction of information and communication technologies
(ICT) into educational areas is a reality. In fact, ICT competence is one part
of the National Curriculum in the United Kingdom, the Australian Curricu-
lum and the Basque Curriculum. In 2008, even UNESCO published ICT
competency standards for teachers. Various official institutions are invest-
ing money in introducing technology into classrooms. Evidently, the use of
ICT is not exclusive to classrooms. For instance, ICTs are widely used in
distance learning scenarios. In fact, nowadays, no understanding of distance
learning exists which does not involve ICTs. Two illustrative examples from
the Basque Country are two learning management systems (LMSs): Eskola
2.0! and Ikasys.?

In 2009, the Basque government started up the Eskola 2.0 programme
with the principal aims of digitalising the classrooms in primary schools,
training teachers in how to use free software and new technologies and, finally,
producing multimedia content. Although it is a complete programme, one
of its most famous actions was to provide one laptop per child in primary
schools. However, although it is important to supply students with new
media in order to encourage them in their learning process, it is indispensable

Thttp:/ /www.eskola20.euskadi.net /
http:/ /www.ikasys.net



2 Introduction

to provide them with high-quality content that can be used through these
new technologies.

Some years before, in 2000, the Ikastolen Elkartea® detected such a need
and started developing the ITkasys project to produce resources for primary
and secondary education. Tkasys aimed to help students in a personalised way
to achieve certain competencies and to respond to pedagogic needs. With
this purpose, applications and content were developed, leading to not only a
tool (the hardware and software) to be used within the classroom but also
the content to improve the performance of students.

One institution which has experience of distance learning is HABE, the In-
stitute for the Teaching of Basque and Basque Language Literacy to Adults.
Since its creation in 1981, HABE has worked continuously in the areas of:
(i) the design and execution of the curricula for the learning or teaching
adults to read and write in Basque; (ii) the production of didactic mate-
rial; (iii) teacher training; and (iv) offering students the necessary tools to
learn and improve their knowledge of Basque. These objectives have led to a
huge amount of material which could easily be distributed to a high number
of users. For instance, HABE provides different learning-oriented material
through Ikasbil.*

All of these examples are undoubtedly very useful resources for learners,
but the tools which are produced usually contain previously established do-
mains and content. As regards the exercises, these types of system can offer
different types of exercise based on pedagogic criteria that can be adapted to
meet learners’ needs by means of artificial intelligence techniques. However,
this pool of exercises is usually static, that is to say, the collection of items is
always the same. Our challenge is to turn this static knowledge into
dynamic knowledge.

As regards the creation of exercises, there are an increasing number of
tools available to facilitate this task (Boyle et al., 2004; Conejo et al., 2004;
Kerejeta et al., 2005). However, teachers or experts usually have to insert
the items manually.® The main objective of this dissertation is to demon-
strate that there is also the option of automatically generating the exercises
by means of natural language processing (NLP) techniques and corpora. As
will be expounded in following chapters, the main purpose of this disserta-

3The Confederation of Basque private schools.

“http:/ /www.ikasbil.net /jetspeed /

5Tn this dissertation, the terms “item” and “question” are used to refer to the output
of ArikIturri.
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tion is to offer those exercises to teachers and experts in order to make their
task easier. We will prove that Ariklturri can help when creating didactic
resources. For this reason, different techniques will be used in the genera-
tion process, including verb subcategorisation, morphological and syntactic
analysis and semantics. Thus, based on these techniques, the automatic gen-
eration of exercises will be carried out in different domains (language learning
and science) for different languages (Basque and English). Therefore, the
outcome of this PhD is a system called ArikIturri which creates
exercises to be used in different domains.

The heterogeneity of the output of the system is not an obstacle which
will prevent the automatically generated content from being shared with
LMSs. In fact, the purpose of our work is to offer the items in a struc-
tured way. For this reason, ArikIturri is based on a question model in
which items and information relating to their generation process
are represented.

I.2 Question, stem and distractor concepts

This section explains three essential concepts of this dissertation: questions,
stems and distractors. Example 1.2.1 presents a sample from a real test in
order to illustrate these concepts.

Example 1.2.1 (Sample of a real test — Basque — Science domain)

...1... hori behar bezala ez kanporatzeagatik, gerta daiteke birikek duten baino
leku gehiago behar izatea aireak, eta presio horrek biriketako albeoloei ez-
tanda eginaraztea. Albeoloak lehertzean sortzen den odoljarioak ...2... ditu,
bai urpekariak, bai saguzarrak®.

1 a. Aire b. Haize c. Oxigeno  d. Gas

2 a. gamxotzen b. mareatzen c. akabatzen d. desorientatzen

Although these concepts will be presented in depth in the following sec-
tions, we consider it necessary to explain them in order to assist with the

61f it is not properly expelled, ...1... may need more space than that which is provided
by the lungs and so the pressure may cause the alveoli in the lungs to explode. The
haemorrhage produced when the alveoli burst ...2... scuba divers and bats.

1 a. air b. wind c¢. oxygen d. gas

2 a. getsill b. faints c. kills d. disorientates
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reading of this chapter. Broadly speaking, a question or item is composed
of a stem that requires an answer (key). The stem is the part of the item
that presents the item as a problem to be solved, a question or an incomplete
statement. Thus, the stem can be a declarative or interrogative statement.
It can also be an incomplete sentence (containing a blank), and the correct
answer to the stem is the key of the question. In addition, depending on
the type of question, an item can also be composed of a list of distractors,
a distractor being an incorrect choice among multiple-choice answers on a
test.

Example 1.2.1, which corresponds to a test which deals with scientific
vocabulary, contains two multiple-choice questions (MCQs) and each MCQ
consists of a stem and a set of options. In the given example, each stem is
an affirmative statement accompanied by a blank. Each blank has different
options; the correct answer is the key and the incorrect answers are the
distractors.

There are various NLP-based approaches which have proven that the
automatic generation of items is viable and the most commonly studied type
of question is the MCQ. Some are focused on testing the use of grammatical
knowledge (Hoshino and Nakagawa, 2007). Others work with semantics in
order to test the student’s knowledge of English (Pino et al., 2008) or specific
domains (Mitkov et al., 2009).

I.3 Main objectives

This research work uses a multidisciplinary approach, through which two
main objectives were defined. On the one hand, we want to study and ex-
ploit different NLP tools and resources in order to generate questions in an
automatic way. On the other hand, we want to obtain pedagogically useful
questions.

Thus, one of the objectives of this dissertation is to design and implement
a system, called ArikIturri, which generates questions automatically.” Our
purpose is to offer a broad and multilingual system and to prove these two
features by means of different experiments. More specifically, the aim is to
define experiments focusing on different scenarios: Basque language learning,
English language learning and learning in the science domain. Therefore, the

"These questions will be part of an exercise.
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aim is to use raw texts as the input for Ariklturri and to analyse them by
means of NLP tools.

As a consequence, we foresee that the outcome of the system will be
not only a set of questions but also information relating to the generation
process. In order to represent this information in its entirety, we consider it
to be necessary to define and implement a question model. In this way, it is
possible to represent both input and output in a structured way. In addition,
describing the questions based on a model facilitates the process of exporting
them. This is an interesting feature as ArikIturri aims to be independent of
any assessment application.

In addition, we consider it to be necessary to study and apply different
methodologies in order to generate questions and their components. In fact,
one of the strong points of our research is related to the automatic generation
of distractors. The purpose of this is to perform an in depth analysis of the
available resources and to suggest non-supervised methods. However, we
predict that the manual supervision of the resources will still be necessary.
This is why it is important to analyse the available NLP tools and resources.

The other main objective of our work is to generate useful items, that is to
say, questions that make students doubt or think about the topic in question.
For this purpose, it is necessary to investigate different automatic methods
in order to generate several question types, stems, keys and distractors.

However, the process of analysing the usefulness of the items is even
more important. Therefore, various methods and theories will be applied in
order to study the questions and their components. From our point of view,
experts’ opinions and students’ responses will play an important role in the
evaluation of the system. Moreover, this evaluation can be carried out with
different purposes: to study the correctness of the items and to judge their
quality. In both cases, the results can give us hints as to how to improve
ArikIturri. In the end, these experiments will provide us with a way to judge
the viability of offering ArikIturri as a tool to help experts and teachers in
the generation of exercises.

I.4 Contributions

The main outcome of this dissertation is a system called AriklIturri.
ArikIturri is a system which not only automatically generates items but also
provides items of a certain quality. More specifically, we have proven the
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viability of this system to create different types of question: error correction,
fill-in-the-blank questions (FBQ), word formation, MCQ and short answer
questions. Moreover, we have designed, implemented and analysed
items to work in different scenarios: Basque language learning, English
language learning and learning in the science domain. The results of the
experiments verified that ArikIturri can be offered as a tool for assisting
with the generation of tests.

We have developed a system which is modular, multilingual and
independent of any application. Thanks to its modularity, the adapta-
tion of the system as well as the addition of new features is easy to carry out.
The process of updating the system in order to generate questions in Basque
and English proved this feature. In addition to designing a modular system
which facilitates, among other things, the reusability and portability of the
system, we have also specified a question model to represent the items
generated by ArikIturri. Representing the items in a structured way makes
the items accessible to the scientific community. In fact, in addition to our
own model, the obtained items can also be represented by means of the IMS
Question and Test Interoperability (QTI) standard (IMS Global Learning
Consortium, accessed 2010). For this reason, we have proposed an extension
point of QTT to insert some new information. This is due to the fact that
our model comprises not only questions but also information relating to the
process of their generation. All of the information offered by the question
model accomplishes one purpose. In addition, the information relating to
the generation process allows experts to study the generation process and
subsequently to provide the system with feedback. The two main charac-
teristics of our question model are generality and flexibility. It is a
general model because of its independence from the language of the questions
as well as from the tools used for their generation. Indeed, our model allows
different types of question to be represented and, in addition, several types
of question can be specified in the same exercise. Finally, because the model
has been developed using extensible markup language (XML),® the import
and export processes are easy tasks.

The two main resources used by AriklIturri to produce items are
NLP tools and corpora. In fact, the entire generation process is based
on these two resources. NLP tools analyse language automatically, which is
why an error rate is always expected. The corpora in question are collections

8http://www.w3.org/XML/
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of texts which have been selected with one particular purpose. Therefore,
they cannot contain all the available knowledge of a language. Based on both
premises, we have measured the influence that NLP tools and corpora can
have on the generation process. The results of this analysis have shown that
it is not possible to deal with some topics nor to define some heuristics.

Apart from the analysis of the resources, we have also focused on
the evaluation of the items. On the one hand, we have measured the
correctness of the items. This evaluation was carried out based on experts’
opinions within a post-editing environment. On the other hand, we have
judged the quality of the generated items. Their quality was judged by
conducting various experiments with students. The results obtained show
that the system is able to create useful exercises for testing the knowledge of
students.

The use of grammatical information in the generation of items has
proven that the system is able to generate correct questions to be used in
a Basque language learning scenario in a completely automatic way. In this
way, we have studied different methods for the automatic identification of
topics as well as well as the automatic generation of different components of
the questions. First of all, we examined how to transform declarative source
sentences into interrogative ones in order to use them as the stems of the
items. Second, we generated tests in order to deal with cases of declension,
determiners and verb forms based on grammatical information. In order to
analyse the correctness of these questions, the evaluation of these tasks was
carried out with experts. Finally, the first steps have been taken towards
the creation of heuristics based on automatically extracted grammatical in-
formation.

We have also worked with the semantics of the Basque and English
languages in two different domains: language learning (English) and science
(Basque). More specifically, we focused on the automatic generation of incor-
rect options (distractors) for MCQs. For this reason, we explored different
methods of measuring relatedness between words and analysed the results
both qualitatively and quantitatively. The evaluation of this task took into
account the opinions of experts as well as students’ answers. Thus, the gen-
erated items have been tested in a real scenario. The results show that we
are able to offer experts a helpful tool with which to create didactic material.



8 Introduction

I.5 Structure

The motivation, objectives and contributions of this dissertation have now
been presented. In the following, the structure of the rest of this thesis is
briefly explained.

e Chapter II — ArikIturri

This chapter introduces AriklIturri, the system developed for the auto-
matic generation of different types of question. It first describes the
main features of the system. After that, the chapter presents the types
of question implemented during the development of the system, as well
as the necessary explanations regarding the topic concept. Finally, the
architecture is expounded. The multilinguality and modularity of the
system are justified and the main modules are described.

e Chapter III — Question model

This chapter is devoted to the explanation of all of the concepts re-
lating to the question model. For this purpose, the reasons for which
such a model was defined are presented together with two of its main
characteristics: its generality and flexibility. In addition, once the rea-
sons for first defining our own model and then providing QTT with an
extension point are determined, the main components of the structure
as well as real instances of different types of question are displayed.

e Chapter IV — Data analysis

In this chapter we present an analysis of the resources used by Arik-
[turri. In order to better understand the experiments presented in
chapters V and VI, the main features of these resources are explained.
In addition, the influence they can have on the generation process is
also studied. Finally, the methods used to evaluate the automatically
generated items are proposed. Moreover, the role played by experts
in the evaluation as well as the applications provided for it are clearly
expounded.

e Chapter V — Using grammar when generating test items
This chapter presents the experiments in which grammatical informa-
tion is used. Three main experiments are presented: (i) the generation
of interrogative statements to be part of the stem of an item; (ii) the use
of manually defined heuristics to deal with declension, determiners and
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verbs in a Basque language learning scenario; and (iii) the first steps
towards the creation of heuristics based on automatically extracted
grammatical information. All of these experiments are evaluated with
the help of experts in the field.

e Chapter VI — Using semantics when generating test items
The experiments in which ArikIturri applies semantic information in or-
der to generate items are grouped together in this chapter. First of all,
the multilinguality of the system is proven by means of the generation
of items designed to deal with English vocabulary (verbs). Moreover,
the first heuristics which make use of semantic information are defined
and evaluated based on experts’ experience. Second, semantic infor-
mation is also applied in the science domain in order to work with the
vocabulary taught in Basque at secondary schools. This last set of ex-
periments simulates the entire testing process by obtaining results from
students.

e Chapter VII — Conclusions and future work
The last chapter of this dissertation summarises the main conclusions
and future work relating to the improvement of Ariklturri and the
opening of new lines of research.

e Appendices

The different appendices group together all of the additional informa-
tion which is helpful for a deeper reading but that is not indispensable
in order to understand this thesis. The appendices comprise: (i) the
particularities of the Basque language as regards linguistic phenomena;
(ii) the complete specification of the question model (this specification
is presented in an XML schema); (iii) the details of the basic curricula
for the process of learning the Basque language for adults in relation to
our experiments; and (iv) the complete specification of the heuristics
as regards the generation of tests designed to deal with determiners.
This specification is also provided in an XML schema.

1.6 Publications

All the publications closely related to this thesis (subsection 1.6.1) are fol-
lowing listed. In addition, author’s publications that are related to NLP
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(subsection 1.6.2) are also presented.

1.6.1 Publications related to this dissertation

Aldabe I., Maritxalar M., Soraluze A. Question Qeneration Based on
Numerical Entities in Basque. In Proceedings of AAAI Symposium on
Question Generation. to appear, 2011. (Chapter V)

Aldabe I., Maritxalar M. Automatic Distractor Generation for Do-
main Specific Texts. [CETAL: Proceedings of the 7th International
Conference on NLP, IceTAL 2010. pp. 27-38. Reykjavik, Iceland,
2010 (Chapter VI)

Aldabe I., Maritxalar M., Mitkov R. A Study on the Automatic Selec-
tion of Candidate Sentences and Distractors. Proceedings of the 1jth
International Conference on Artificial Intelligence in Education (AIED
2009). pp. 656-658. Brighton (UK), 2009. (Chapter VI)

Aldabe I., Lopez de Lacalle M., Maritxalar M., Martinez E. The Ques-
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CHAPTER 11

ArikIturri: The origin of questions

In this chapter, we introduce ArikIturri, a system developed for the automatic
generation of different types of question. One of the aims of Ariklturri is
to generate items that could form part of real scenarios; this is why their
creation is based on topics that are part of the curriculum. In order to create
a basic understanding of ArikIturri, this chapter focuses on the explanation
of the main features of the system as well as on the presentation of the main
modules which comprise its architecture.

II.1 Introduction

Figure II.1 illustrates the main idea behind the Ariklturri system. ArikIturri
is an contraction of “Ariketen Iturria,” where lturria means “fountain” and
Ariketen means “of exercises.” Therefore, the name refers to a system which
has taken as its basis the work previously developed by Martinez (2005) and
which is able to automatically generate tests from texts, to be included in
testing tasks.

In the literature, we can find different pedagogical approaches to defin-
ing the learning process. Although there are other systems and hierarchies,
Bloom'’s taxonomy (Bloom, 1956) is easily understood and is one of the most
widely applied. In the 1950s, Bloom defined three domains of educational
activity: cognitive (knowledge), affective (attitude) and psychomotor (skills).
Thus, after a training session, the student should have acquired new skills,
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knowledge or attitudes. These three main domains can also be divided into
subdivisions, from the simplest behaviour to the most complex.

In our approach, we focus on the cognitive domain that involves knowl-
edge and the development of intellectual skills.! This includes the recall or
recognition of specific facts, procedural patterns and concepts that serve in
the development of intellectual abilities and skills. Therefore, our system
aims to be a source of items with which to create a bank of useful exercises
to be used within the cognitive domain. As the creation of tests is a difficult
task even for human generators, a system which produces a draft of a test
can be seen as a helpful tool for experts and teachers (Coniam, 1997).

In order to generate good-quality items, ArikIturri makes use of two kinds
of language resource: NLP tools and linguistic information. These resources
are used in different steps of the process and, as the architecture of the
system is modular, they are clearly separated from the programs. In addition,
ArikIturri is a system with an open architecture that allows the integration of
new tools and resources. In fact, the two main characteristics of the system

IBloom identified six levels within the cognitive domain, from the simplest to the most
complex: knowledge, understanding, application, analysis, synthesis and evaluation.
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are multilinguality and modularity (cf., section 11.4). Apart from NLP tools
and linguistic information, in this dissertation, the main source used to create
the items is input texts which are collected in different types of corpus.

Items & item banks

As previously mentioned, ArikIturri is a tool which was defined in order to
create different types of item to be part of an item bank. It is important
to note that, in this dissertation, the terms item and question are used in-
terchangeably, even if not all items contain interrogative statements. The
terms item (Lee and Seneff, 2007) and question (Pino et al., 2008) are used
within the research community and although we mainly use the term ques-
tion (Aldabe et al., 2007b), the term item can be seen as a more general
term.

In fact, as Vale (2006) states, the term item covers a variety of concepts,
as tests are not always collections of questions, but problems to solve or
even assertions to evaluate. Vale (2006) also suggests that an item, for the
purpose of item banking, must include a stimulus. This stimulus can be a
simple question, a question followed by several alternative answers or part
of a larger structure consisting of other stimuli (Vale, 2006). In addition,
the definition extracted from Vale (2006) is a working definition which is
useful for the construction of item banks and appropriate from our point of
view because one of the aims of this dissertation is to offer items and the
information relating to them in a structured way.

As regards one possible representation of items and their information, the
IMS Global Learning Consortium? has defined a specification to represent
items and tests as object models. It is important to note that the IMS
specification represents a standard of information exchange but that it is not
a standard for item banking. Thus, its goal is to provide a representation in
which items and tests can be exchanged among users working with a wide
variety of applications. This is important for us because the portability of
the generated questions is one of the aims of this work. Within IMS, items
consist of two classes of elements: materials and interactions. Materials are
anything that is presented to the examinee (the stimulus in Vale (2006)).
An interaction is the method by which the candidate selects or creates a
response. These data are represented by the IMS QTI standard (IMS Global

2http:/ /www.imsglobal.org/
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Learning Consortium, accessed 2010) which is expressed in XML.

In addition, an item bank is more than a collection of items or questions,
as the items usually have different properties which lead to the specification
of the information relating to their administration and scoring and QTI, for
instance, foresees the representation of such information. However, ArikIturri
does not aim to generate a complete item bank, nor to provide items with
all of the properties that they can contain within the bank. Therefore, the
system tries to generate items which will constitute the starting point of such
a bank. In contrast, the output of the system offers additional information
relating to the generation process which can be useful for experts and which
is not specified in QTI. As QTI offers a general standard, there is no option
to represent this information explicitly by means of such a standard. This
non-representable information is related to the generation process and it is
stored with one purpose. ArikIturri is based on experts’ knowledge as well
as linguistic information in order to generate items. As one of its aims is
the representation of this information, in order to do so, we first defined
our own question model (cf., section II1.3.1) which encompasses all of the
information obtained from the generation process. However, we also propose
the aforementioned model as an extension of the QT standard (cf., section
I11.3.3) in order to offer it to the scientific community.

Apart from representing the information relating to the generation pro-
cess, we also consider it necessary to represent explicitly the topic of each
item. For us, the topic is the concept that students have to work with and is
part of their curriculum. From an item banking point of view, this concept
can be seen as the stimulus of the item. From a more pedagogical point
of view, a topic is a concept that students work with during their learning
process.

In conclusion, it is necessary to note that all of the information which
cannot be represented explicitly in QTTI is stored with certain purposes. For
instance, information relating to the topic is useful in order to classify the
item into an item bank as well as to easily create tests to deal with a con-
crete topic. The aim of storing heuristic information relates to experts and
item bankers. This information is very useful for understanding the auto-
matic generation of items. In addition, once experts are able to interpret the
heuristics, the system can receive their feedback on the generation process.
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Assessment & evaluation

Producing items of a certain quality is as important as generating items au-
tomatically. Thus, this dissertation not only proposes methods for producing
items, but also various approaches for measuring their correctness. Although
the final purpose of such items should be to assess students in real scenarios,
in this dissertation, we focus on the evaluation of Ariklturri. In order to
avoid any misunderstanding, we consider it necessary to distinguish between
the concepts of assessment and evaluation.

Assessment measures the performance of learners with regard to a set
of competencies such as knowledge, skills and attitudes. In addition, two of
the main characteristics of a test designed to assess students are reliability
and validity. Reliability is obtained when the same test is evaluated with the
same group of students in different periods and the results obtained are the
same. Validity is computed in order to ensure that the test measures what
it is intended to measure.

Evaluation is the process of determining the value of the items in order
to accept, modify or reject them. This evaluation provides us with hints
to improve the automatic generation process, for instance, by modifying the
heuristics that are used in the generation of distractors (cf., chapters V and
VI). The evaluation of the system is carried out in two different ways: on the
one hand, evaluating the questions with experts (qualitative analysis) and,
on the other hand, giving the revised items to students in order to measure
their quality (quantitative analysis).

Therefore, this work does not prove the reliability and validity of the tests
explicitly, but the quality of the system. However, in the end, good-quality
items could lead to the creation of tests with which to assess students in a
learning scenario.

Portability

Thanks to the structured representation of the items, integrating them into
a learning scenario is an easy task. This is something to take into account, as
ArikIturri is independent of any application that uses its items (see Figure
I1.1). In this way, different applications, with distinct purposes, can use
the items generated by the system. The range of applications goes from
authoring tools to teacher-oriented applications; even some student-oriented
applications could make use of the items generated by the system.
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The method of importing the items will be explained in more detail in
chapter III, but we shall now briefly explain an example of the generation
process. An expert user of an authoring tool determines the type of items to
be generated, as well as the topic to be addressed in these questions.®> Once
the request has been made, the questions generated automatically by Arik-
Iturri must be imported to the application. The question model (cf., chapter
IIT) represents not only the items, but also the corresponding topical infor-
mation as well as the heuristics used for their generation. Thus, depending
on the application, this additional information is also provided to the user.

I1.2 Types of question

As previously mentioned, Bloom identified six levels within the cognitive
domain. Some types of item are appropriate for the assessment of knowledge
goals, while other types of item are better for assessing application, analysis,
synthesis or evaluation goals. Students’ knowledge level can be tested with
items such as true/false questions and matching pairs, and the rest of the
levels with MCQs, short answer and essays questions.

Although there are various types of test item that are commonly used
in testing environments, the systems which are based on the automatic gen-
eration of items are generally more specific. Most of the works that use
NLP tools or linguistic information deal with just one type of item, the most
commonly used being MCQs* (Coniam, 1997; Liu et al., 2005; Mitkov et al.,
2009; Sumita et al., 2005; Smith et al., 2009). In addition, some authors such
as Pino et al. (2008) offer not only MCQs but also FBQs for which students
have to produce a word as the answer.

Our system is able to generate more than one type of item. As will be
proven in the following chapters, Ariklturri is able to produce FBQ, word
formation, MCQ, error correction and short answer questions. Each
type of question is explained together with an example. The examples of
FBQs, word formation, MC(Q and error correction questions are based on
the following source sentence: Sintomak honako hauek dira: aldarte txarra,
estresa eta antsietatea. (The symptoms are: bad-mood, stress and anxiety.).
The input sentence for the example of short answer questions is Gabonetan

31t is possible to set more than one topic per request.
4Some authors refer to this type of question as FBQs and others as cloze items or
exercises.
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karroza-desfile ikusgarria egiten dute (At Christmas, an amazing float parade is
held).

Fill-in-the-blank

Generally speaking, FBQs require students to complete a statement by sup-
plying a brief response. In some cases, an FBQ can be a question which
students have to answer with a brief response. One of the advantages of this
type of item is that the students have to provide the correct answer instead
of just recognising it. Example I1.2.1 presents an automatically generated
FBQ in which the topic is the conjugation of the verb.

Example I1.2.1 (FBQ example)

Sintomak honako hauek .... : aldarte trarra, estresa eta antsietatea
(The symptoms ....: bad-mood, stress and anziety.)

In our experiments, the FBQ consisted of a stem that was an incomplete
statement, meaning that the item always had a sentence with at least one
blank to be completed. Thus, from a computational point of view, FBQs
are focused on the correct marking of the blanks. When deciding on what
should be blank in the item, the system itself chooses which units to remove
from the text: the unit can be a single word or a phrase. In addition, the
system can construct questions with more than one blank and, depending on
the exercise and the topic, each blank is filled with one or more words. Our
experiments as regards FBQ (cf., section V.3) were focused on the correct
use of the declension cases and verbs in the Basque language. Each item
comprised one blank.

Word formation

Word formation items consist of a sentence with a blank and a word the
form of which must be changed in order to fit it into the gap. Depending
on the topic of the item, the word formation task can vary. For instance,
in language exams such as the Certificate in Advanced English (CAE), word
formation items are used to test the student’s knowledge of word families
and their formation. For this reason, these exams provide the root of the
word family and, based on the given context, students look for clues which
will tell them what kind of word (adjective, noun, verb, adverb) is missing.
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Our approach is focused on the correct use of declension cases and verb
tense and persons, so, the aim of the word formation items is different. Ex-
ample 11.2.2 exemplifies this difference.

Example I1.2.2 (Word formation example)

Sintomak honako hauek .... (izan) : aldarte tzarra, estresa eta antsietatea
(The symptoms .... (to be): bad-mood, stress and anziety.)

Students have to find the correct tense and subject of the verb izan (to
be). Thus, the information offered in brackets does not correspond to the
root of a specific word family, but to the root of a word category. The word
to be changed is the lemma of the answer that originally appeared in the
sentence and to obtain it, the system uses a lemmatiser.

Multiple-choice questions

Although this type of item does not require a creative process, making a
choice requires high-level thinking.® MCQs consist of a stem and a set of
options. The stem is the first part of the item an