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9Assessment and Inquiry-Based Learning

Gabi Reinmann

Assessments within the context of inquiry-based learning pose a special challenge: On the 
one hand, in the “Bologna degree programs,” the practice of academic assessment is gen-
erally lagging behind in the requirement that not just teaching and learning be done in a 
competency-oriented manner, but assessment as well; this has an especially grave impact 
on issues of performance recording relating to inquiry-based learning. On the other hand, 
the concept of inquiry-based learning allows teaching, learning and research to be com-
bined in multiple formats and therefore needs to be differentiated – with corresponding 
consequences for research-related assessment. In the face of such challenges, the first step 
taken in this article is to propose a model of the possible combinations of teaching, learn-
ing and research, which suggests that a distinction can be made between at least three 
types of inquiry-based learning: learning to understand research, practicing research and 
conducting independent research. In a second step, the proposed model is expanded to 
include assessment.

9.1  Competence-Oriented Assessment: Claim and Reality

Competence orientation has been a guiding idea for the design of degree programs since 
the beginning of the Bologna Process (Schaper 2012): Bachelor’s and master’s degree 
programs are modularized. A module should be designed in such a way that, in a best-case 
scenario, multiple courses jointly foster subject-specific and/or interdisciplinary compe-
tences, which can be covered in one final exam at the end of the module, and which can be 

G. Reinmann, Prof. Dr. (*) 
Universität Hamburg, Hamburger Zentrum für Universitäres Lehren und Lernen (HUL), 
Hamburg, Germany
e-mail: gabi.reinmann@uni-hamburg.de

© The Author(s) 2019
H. A. Mieg (ed.), Inquiry-Based Learning – Undergraduate Research, 
https://doi.org/10.1007/978-3-030-14223-0_9

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-14223-0_9&domain=pdf
mailto:gabi.reinmann@uni-hamburg.de


94

assessed in terms of quality and level. Lurking behind the seemingly clear concept of 
competence, however, are different versions and models (Reinmann 2011; Tenberg 2014, 
p. 19 et seq.). At most, there is consensus that competences encompass several compo-
nents, namely abilities & skills and attitudes (e.g. values, motives) in addition to knowl-
edge. Although generally recognized, it is often forgotten that competences are dispositions 
relating to performance and, by definition, cannot be directly measured. Rather, one con-
cludes that there is an (invisible) underlying competence based on a performance, in other 
words a visible achievement (Wilbers 2013, p. 302). Therefore, the common term proof of 
performance is quite appropriate for assessment within a higher-education context, espe-
cially as it draws attention to the non-trivial challenge that, strictly speaking, the conclu-
sion about competence based on performance is still pending when the proof of performance 
is provided.

Precisely what competence-oriented assessments actually are remains largely undeter-
mined: “Instead of testing on the content that has been taught, it is now necessary to test 
and assess what the learner is capable of in terms of competences at a given point of time 
during his/her academic studies or, respectively, at the end of study modules” (Schaper 
and Hilkenmeier 2013, p. 7). This description is not very enlightening, especially since 
even before the Bologna Process, “contents” were not “tested on assessments” in exams, 
but rather those assessments simply measured what content students command, thus what 
they know or how they can apply their knowledge to solve a task. An ability is likewise tied 
to the content, meaning that any discussions of competence which suggest that content no 
longer plays a role are, ultimately, misleading (Ladenthin 2011). If, despite the critique of 
competence orientation, one goes along with (and there are good reasons for doing so) the 
request for assessments that – in addition to knowledge, also measure the flexible applica-
tion thereof as well as abilities, and possibly even attitudes – then another question arises, 
namely: When do these components constitute a special academic competence that stu-
dents should be expected to acquire in and from a course of study at a university? According 
to the much-cited suggestion, academic competence (a) is reflective, (b) can be expatiated 
on (as a prerequisite for reflexivity) and (c) is based on knowledge acquired through theory 
and empiricism; while it is (d) not developed exclusively, it is developed primarily from 
the perspective of the selected discipline, (e) it is geared towards mastering novel and 
complex situations and problems and (f) it contributes to flexible employability in a field 
of activity that is near to the chosen discipline (Wick 2011, p. 5 et seq.; cf. also Schaper 
2012, p. 22 et seq.).

A further requirement in the course of competence orientation is to base the design of 
assessments as much as possible on the expected learning outcomes that have been 
described as precisely as possible, and from there, to create assessment situations, tasks 
and forms (e.g. Bachmann 2011). Assessments must thus be coordinated with the courses 
in the sense of the “constructive alignment” (Biggs and Tang 2011) in such a way that, 
together with the goals (learning outcomes), they result as far as possible in a coherent 
whole. From an organizational point of view, it is expected that assessments take place at 
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the end of each module in order to continuously monitor and evaluate knowledge and 
skills, and possibly attitudes, during the course of studies.

Continuous, competence-oriented and accurate assessment may sound desirable at 
first: It promises to relieve students of a few, all-important periods of time in which sum-
mative examinations are held (with legal consequences); it can be expected that it will 
widen the scope of assessment objectives, which will no longer be limited to merely que-
rying students about fact-based knowledge; and it sounds like multiple forms of examina-
tion that will do justice to the various facets of academic competence.

However, current assessment practice within German institutions of higher learning is 
far from meeting these expectations. One of the big problems is the quantity of exams. 
Module exams certainly do remedy problems inherent in fewer exam periods (such as the 
Zwischenprüfung and Abschlussprüfung) (interim exam and leaving exam before gradua-
tion). Still, conversely, module exams mean that assessments are distributed throughout a 
course of study and thus constitute a concomitant and continuous burden as a result of the 
large number of these assessments. In addition, according to Bologna, one theoretically 
presumes that, as a general rule, module exams – by virtue of being integrated assess-
ments – measure competences that are acquired in multiple courses. In practice, however, 
the types of assessment that are given are more often additive assessments, in which tasks 
from various courses are strung together (as in the case of written assessments); or sub- 
module exams, in which every course ends with an exam (Pietzonka 2014). It is therefore 
not uncommon for students to complete 50 to 60 assessments in the form of small final 
examinations during their bachelor’s degree, for example, all of which have legal conse-
quences in that they are incorporated into the student’s overall grade.

The quantity of assessments is a burden not only on students, but also on instructors, 
and naturally influences the quality of assessments. The more assessments that must be 
planned, carried out and evaluated, the more efficient the forms of assessment must be in 
order to be able to cope with the high number of assessments (Franke and Handke 2012, 
p. 155). Especially efficient are those assessments that work with closed questions and are 
implemented electronically before being automatically evaluated. These forms of assess-
ment can assess knowledge, but are not well suited – in their usual and widespread form – 
for measuring the required competences. In addition to assessments, the assessment 
practice also includes term papers and presentations, depending on the disciplines; there 
are sometimes also oral and practical exams. How these forms of assessment live up to the 
claim of measuring academic competence in particular remains an open question. Overall, 
the theoretically possible diversity faces the risk of practical impoverishment given the 
problems in terms of the quantity and quality of assessments.
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9.2  Learning, Teaching, Researching – More Than one 
Connection

Certainly, assessments within the context of inquiry-based learning cannot be decoupled 
from the existing assessment situation with reference to the requirements and problems as 
outlined above. They can serve as a special impetus for assessment practice, however, 
because it is specifically inquiry-based learning or, respectively, various connections 
between learning, teaching and research  – or as summarized by Huber (2014, p.  28), 
“research related” – that make academic skills development possible in the first place. To 
put it another way: “Towards what should a university education be oriented if not 
research?” (Gerdenitsch 2015, p. 89). An understanding of the diversity of these connec-
tions from the perspective of both learning and teaching is, in my view, a prerequisite for 
designing assessments that are suitable for measuring genuine academic achievements and 
assessing compentence.

9.2.1  Diversity from the Perspective of Learning and Teaching

It has often been lamented that inquiry-based learning is losing its contours due to its fre-
quent and varied use in higher education instruction (cf. Huber 2009, 2014). Literally 
speaking, it only makes sense to talk about inquiry-based learning when students do their 
own research and learning. This means that all phases of research, from formulating a 
question and researching the associated state of research, to planning a methodical design 
and the implementation thereof, to describing and presenting the findings, are imple-
mented by students alone or collaboratively in a team (observable for all parties involved). 
Inquiry-based learning (learning by performing one’s own research) means that students 
learn by scrutinizing the matter and posing independently substantiated questions (ask-
ing), selecting from among various methodical options in order to answer their questions 
(deciding), and implementing the goals and plans that arise as a result (acting). The learn-
ing processes being activated here are productive in the sense that they not only lead to 
new mental structures for the learners, but also prompt those learners to produce knowl-
edge in the form of visible artifacts (summaries of existing findings, research plans, survey 
instruments, presentations of results, etc.).

As early as the 1970s – the first heyday of inquiry-based learning (cf. BAK 1970) – 
“genetic learning” was mentioned and legitimized in addition to learning by performing 
one’s own research. Learning within the context of research is genetic when a research 
process is intellectually reconstructed and subsequently understood without producing 
any visible artifacts. This learning method is by no means passive, because it is absolutely 
inconceivable how learning can occur when students are not at least mentally active. It 
makes more sense to call this learning method receptive (Prange 2005, p.  95), a label 
which implies mental activity. As a rule, receptive learning requires that one observes what 
one wishes to learn, insofar as someone is able to demonstrate the material, by listening, 
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insofar as someone can orally present the material, and/or by reading if the knowledge that 
one wishes to acquire is in written form. Here, the connection between research and learn-
ing is that students learn to understand research by being taught how research is possible 
and accomplished, what Huber (2014, p. 24) refers to as “research-oriented.”

Receptive and productive learning cannot be clearly differentiated from one another. 
Rather, reception and production constitute the poles of a learning continuum and are thus 
orientation markers showing the direction in which a learning method goes. It is possible 
to classify all forms of practicing learning in the middle of this continuum. Various phases 
of research require knowledge and skills that can be practiced, even without implementing 
an entire research cycle oneself or as part of a team. This knowledge and these skills are, 
in part, very specific to academic thinking and activity; however, they are also applicable 
to non-academic areas. Practice may involve how to find, read and excerpt scholarly texts 
and how to classify them into the landscape of academic genres. It is also possible to prac-
tice methods in the respective chosen discipline: empirical methods, or hermeneutic, his-
torical and other methods. Even writing scholarly texts, visualizing findings or presenting 
scholarly content can be practiced. Practicing means that students imitate what they are 
shown, try out what they have just learned about and develop routines that will become 
part of an approach. Practicing research – and this may be heading in the direction that 
Huber (2014, p. 24 et seq.) referred to as “research-oriented” – is more than, and different 
from, learning to understand research and may (but does not have to) be a prerequisite to 
performing one’s own research.

If we make a distinction between three types of connections between research and 
learning (specifically, learning to understand research, practicing research and performing 
research oneself), this would require different forms of teaching or, respectively, different 
forms of stimulating and supporting these learning methods along the continuum between 
reception and production.

From the perspective of teaching, receptive learning requires that students be taught 
how to conduct research. This may be done directly, in that instructors explicitly present, 
explain and clarify – using words and pictures or multimedia – or indirectly, in that the 
opportunity is used to draw attention to the logic, phases and specifics of research, for 
example. Teaching as a means of communication is a teaching method that is mainly pur-
sued in lectures and seminars with a high proportion of mediating activities. This teaching 
method is, in fact, widespread and does not have a good reputation. Nevertheless, we must 
distinguish between the teaching method (receptive learning) and its potential (imparting 
knowledge) on the one hand, and the prevalence (dominance of imparting information 
through too many lectures) and implementation (poor imparting of information in the form 
of lectures that fail to promote learning) on the other.

From the perspective of educators, by contrast, productive learning requires encourag-
ing students in their research activities, instructing them as needed, creating contexts and 
resources, and supporting the process of learning through research through these (or other) 
means. The degree of support thereby provided may vary: Needs-based, more intensive 
instruction in individual phases does not necessarily mean that the character of 
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self-research is lost, as long as the goal is maintained. Students also learn independent 
research by experiencing research and actively (assisting in) shaping it. Teaching as a 
means of supporting inquiry-based learning is common in project seminars, in (indepen-
dent) projects, and possibly also in colloquia, if these are arranged along the lines of 
research activity.

From the teaching perspective, it is particularly clear that learning through practice has 
both receptive and productive aspects. In order to practice research, one needs learning 
environments that allow students to imitate something, which requires that something be 
demonstrated and thus conveyed, while at the same time students must be allowed to try 
things out and sometimes build up routines; this requires support and feedback. In the 
broadest sense, teaching activities are required here that empower students to practice 
research. The type of empowerment largely depends upon the phase of research being 
practiced. Tutorials, seminars with a high proportion of tutorials and seminars held by 
postgraduates are the course formats that are suited for this and already established.

9.2.2  Interim Conclusion: A Suggested Model

The following proposed model serves to systematize the diversity that is possible when 
learning, teaching and research are combined. The starting point is therefore learning and 
the continuum between the poles of reception and production, on which it is possible to 
arrange receptive, practicing and productive learning. This means that students at the insti-
tution of higher learning should be able to (a) learn to understand research, (b) practice 
research and (c) and conduct research themselves in connection with research. These 
forms of academic learning are by no means distinct; rather, they serve as orientation 
markers, not just for students, but for educators and their teaching activities as well. 
Academic teaching involves varying combinations of (a) conveying scholarship, (b) 
empowering the students to engage with scholarship and (c) supporting students’ schol-
arly activities (Reinmann 2013). These forms of teaching largely correspond to the three 
forms of connections between research and learning, whereby this distinction is also to be 
understood as merely accentuating (see Fig. 9.1).

9.3  Learning, Teaching, Researching, Assessment – More 
Than one Possibility

According to the conclusion in the first section of this article, academic assessment must 
measure whether students have knowledge of the material and methods, can apply them in 
complex situations, and can reflect critically upon and utilize them for many activities. 
However, the question of whether currently established exams are suitable for conducting 
such an academic assessment has scarcely been explored. To the best of my knowledge, 
not even a theory of assessment exists. While there are various taxonomies for  teaching/
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Fig. 9.1 Proposed model: Learning – teaching – researching. (Source: author’s representation)

learning methods, for example (cf. Baumgartner, 2011), one searches in vain for a theory- 
based taxonomy for assessment at institutions of higher learning. Usually, various forms 
of assessment are merely listed without being systematically comparable. While the fol-
lowing sections cannot fill that gap, they nonetheless address the deficit and zero-in on a 
well-founded system of various forms of assessment that is simultaneously oriented 
towards practice.

9.3.1  The (Missing) System of Various Forms of Assessment

If we start with the frequency and degree of familiarity of assessment at institutions of 
higher learning, then exams, term papers, presentations and oral exams rank first; in 
application- related disciplines, proof of practical achievements also ranks highly. Using 
the modes of representation developed by Jerome Bruner (1966), it is clear that a large 
percentage of university assessments are of a symbolic nature, i.e. based on language; 
pictorial forms of representation (iconic) may be integrated therein. It is relatively easy to 
classify symbolic forms of assessment into oral and written exams. Oral exams are either 
dialogues in the sense that questions are asked and must be answered (akin to “surveys” 
which may transition into oral examinations); or they are monological in the sense that 
students report on their knowledge (i.e. “present” it). Written exams, on the other hand, are 
best classified into those that require the person’s actual presence and those that can be 
written away from the university (in absentia). Written exams taken in person (exams) are 
fixed in terms of time, duration and location; as a rule, written exams taken in absentia 
(term papers) are usually fixed only in terms of the time period and the scope.

Symbolic forms of assessment primarily assess knowledge (and the application 
thereof). With reference to research, one could state that, above all, it examines what 
knowledge students have regarding the research (assessment on research). Less frequently 
(depending on the subject), forms of assessment are used that can be referred to as enac-
tive because they require action in situations arranged for them. These types of 
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assessments tend to assess skills and abilities. Thus with reference to research, they assess 
what students are able to do in their research (assessment in research).

Enactive forms of assessment can be classified according to whether students show 
their abilities by acting, or whether they do so through action sequences in the form of 
artifacts. The former comes down to demonstrating a skill in a situation, and therefore I 
have chosen the term situated for this type of assessment. The second of these means that 
one deduces a skill from something that was produced, which is why I refer to this form of 
assessment as materialized. The lack of common designations alone, as compared to sym-
bolic forms of assessment, shows to some extent how much less familiar these forms of 
assessment are (in part) in the assessment practice at institutions of higher learning.

If we utilize the symbolic – enactive determination on the one hand and forms of exami-
nation established in practice on the other, we can construe the following possible system 
(see Fig. 9.2):

A system of this sort with only a few basic forms of assessment can have practical 
advantages, for example when it comes to the design of assessment rules, but also in terms 
of the technical modeling in current campus management systems. A wide variety of 
assessment variants can be designed using these basic forms of assessment as a founda-
tion. Design criteria may include, for example:

• purpose (knowledge reproduction, knowledge application, knowledge creation),
• social form (individually, in groups),
• media use (with or without media, online or offline, text or multimedia etc.),
• resources (none, limited, open),
• conditions (e.g. field or laboratory conditions).

Fig. 9.2 Attempt to establish a system of forms of academic assessment. (Source: author’s 
representation)
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One-on-one
conversation
based on a
research paper
Group
conversation
regarding the
given subject

Conversation
regarding
artifacts that
have been
brought

Conversation in 
a video
conference
Group
conversation
regarding one’s
own project
Case study
discussion

Individual
presentation
with research
paper
Group
presentation
regarding the
group’s own
project

Presentation in
reference to a
poster

Lecture in an
audio/video
conference
Recorded
presentation
(audio, video)
Ad hoc
presentation in a
team of two

Multiple choice
exam
Written exam
with open-ended
questions

Open-book
written exam
Electronic
written exam
with multimedia
application tasks

Debate with
choice of given
topics

Individual work
on a self-
selected topic
Team work on a
given topic

Essay without
using literature
Book or article
review

Collaborative
homework with
the help of a
wiki
Collection and
reflection of
own texts
(portfolio)

Role-playing
regarding a topic
Displaying a
skill (including
in a video)
Simulation or
simulation game
Participation in
a conference as
a speaker

Moderation of a
scholarly
discussion
Performance of
a task in the
field

Article in a
professional
journal
Own wiki entry
Media products
(audio, video)
for a
professional
audience

Development of
research
instruments

Collection of
artifacts from a
research process
(portfolio)

Interview Presentation Written exam Term paper Demonstration Production

Fig. 9.3 Example forms of assessment and variants within the context of research-related assess-
ment. (Source: author’s representation)

Without being able to go into greater detail here, the following figure provides an exem-
plary view of the variety of possibilities for assessment relating to the basic forms pro-
posed here (Fig. 9.3).

Enactive forms of assessment, in which students demonstrate their abilities in research 
situations (e.g. conducting an interview, evaluating data) or produce research artifacts (e.g. 
visualizing a research design; research journal with field notes) clearly fall within the con-
text of assessment in research. In contrast, symbolic forms of assessment, such as written 
exams and oral exams in the form of interviews, are generally designed in such a way that 
they can be relatively easily categorized as assessment on research. Term papers and pre-
sentations are also usually used in the assessment practice in such a way that it is possible 
to test about research if need be. In principle, however, they can be expanded into forms 
of assessment within research: Within the context of scientific courses, for example, pre-
sentations are also a research artifact, and a term paper can be further developed into a 
scientific article that is published (see Fig. 9.4).

9.3.2  Conclusion: An Expanded Proposed Model

The model proposed above for a system of the possible diverse connections between learn-
ing, teaching and research distinguishes between (a) the goal that students learn to under-
stand research, which requires the mediation of scholarship by educators, (b) the goal that 
students practice research, which requires that teaching empowers the students to engage 
with scholarship, and (c) the goal that students perform research themselves, which 
requires that teaching activities be scheduled that support students’ scholarly activities. If 
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Fig. 9.4 Assessment on research and assessment in research. (Source: author’s representation)

one wishes to extend this proposed model to include assessment, the first question to arise 
is whether one needs summative examinations (receptive, practicing, productive) with 
legal consequences for all research-related learning methods. If one takes the concept of 
practicing learning seriously, this prohibits summative assessment because the purpose of 
practicing is precisely to help students reach a level where they are prepared for exams. If 
courses and modules pursue the goal that students practice research, one could record 
achievements exclusively in a formative manner and provide feedback without giving 
grades (formative assessment). The second question is whether there is any usefulness in 
linking the above system of different forms of assessment with the two other forms of 
research-related learning and teaching. The following figure (Fig. 9.5) makes it clear that, 
in theory, assessment on research and receptive forms of learning on the one hand, and 
assessment in research and productive learning methods on the other correspond well. In 
practice, however, it is difficult to unambiguously classify common forms of assessment 
including options for their design (cf. Fig. 9.3).

9.4  Research-Related Assessment: Opportunities and Limits

In principle, combining learning methods with teaching methods and course formats in 
education, as well as possible forms of assessment, falls within the concept of “construc-
tive alignment.” In the meantime, it has become common knowledge that the didactic 
design of assessments presents a great opportunity to introduce changes in learning and 
teaching; this is because, above all, students learn in the manner in which they are assessed. 
To conclude that educators should teach as they assess and vice versa, however, also car-
ries risks: fixation on the assessment process, a compartmentalized operationalization of 
learning outcomes in favor of a high practicability of assessments and a loss of education 
options (cf. Tremp and Eugster 2006). This is especially true when trying to coordinate 
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Fig. 9.5 Proposed model: Learning  – teaching  – researching  – assessing. (Source: author’s 
representation)

learning, teaching, assessment and research, i.e. when research becomes the focus as a 
constitutive element of academic learning and teaching.

The present text attempts to elucidate theoretically based classification criteria on the 
one hand, and conditions in teaching and assessment practice (current teaching formats, 
basic forms of assessment) on the other in order to relate learning, teaching, research and 
assessment with one another. It appears necessary to me that practical conditions be taken 
into account in order to increase the chances that the model will be implemented. Similar 
attempts have already been made in the Zurich model for inquiry-based learning in the 
narrower sense (cf. Tremp and Hildbrand 2012), however without taking into account the 
different variations in research-related learning. In this context, however, one has to con-
clude that, in comparison to research-related learning, there has as yet been insufficient 
theoretical discussion regarding research-related assessment at the micro-level of didactic 
design (one exception: BAK 1970). The preceding explanations address this deficiency 
and provide a starting point for further development. The didactic design of assessments 
cannot solve the problem concerning the number of exams, however. Here, changes must 
be made to the degree program design and formulation of assessment rules (e.g. a reduc-
tion in the number of exams that have legal consequences, consciously keeping courses or 
modules free of exams).
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