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Abstract

Using engineering as an example, this article empirically examines the assessment
of students at universities. To this end, it presents two phases of the university
course: practicing and applying specialist knowledge in workshops and test labo-
ratories, as well as presenting the results of group work. The evaluation following
these two phases are analyzed as continuous and explicit forms of evaluation. Theo-
retically, the article takes a recognition theory perspective, replacing decontextual-
izing research through a contextualizing perspective, and argues that performance
only comes about through the assessment and evaluation itself, that its outcome is
contingent, and that it simultaneously has strong biographical effects.

Keywords Sociology of evaluation - Qualitative research of higher education -
Training - Engineering sciences - Germany

Introduction

So far, the sociologies of scientific knowledge have analyzed research activities either
in natural or social sciences. This paper turns the perspective to a somehow forgot-
ten part of the professional academic field: the teaching of students in the respec-
tive subjects. In doing so, it conceives of university teaching as an institutionally
organized program of systematic training of its students, endowing them with aca-
demic degrees and titles (compare Mannheim, 1935; Bourdieu, 1996). The concept
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of training implies that students undergo an “epistemological enculturation” (Decker
& Hoffmann, 2023: 403), which exposes them to instruction, assessment, and evalu-
ation that is intended to shape their mindsets, perceptions, practices, and bodies. Even
if everyday university life tends to hide or de-actualize this effect, its teaching, there-
fore, aims to (trans-)form students’ subject-specific and cultural knowledge as well
as their self-image. It is a process in which students are not only human objects of
treatment by others (the teaching staff) but also subjects of their own education, as
they actively participate in it. Within this context, students are ascribed individual
worth and quality—values, that are assumed to be determined solely based on their
performance.

This is where the paper comes in: using the example of engineering education at
German universities, it provides empirical insight into various phases of academic
teaching, examination, and assessment. In engineering sciences, teaching is charac-
terized by a continuous alternation between cognitive forms of instruction (e.g., lec-
tures or seminars) and practice-oriented exercises in basic techniques (e.g., learning
to solder). University students acquire theoretical background knowledge, learn the
thinking and calculation skills required for the subject, train their hand-eye coordina-
tion, learn to use objects for their intended purposes, learn to assess the quality of their
own work, and finally undergo examination and assessment of their knowledge. In
this way, the essay brings together perspectives from the sociology of education and
the sociology of e/valuation. The latter explores practices of e/valuating (im)material
goods, art, or institutions, while the sociology of education examines school teaching
and student assessment but has tended to ignore assessment and evaluation of stu-
dents in universities.! In the following, we will first outline the state of research and
our theoretical considerations (2.). We then describe our methodological approach as
well as our empirical research (3.). In the empirical analysis section, we focus, firstly,
on the practical part of the study program, which takes place in workshops and test
labs at the beginning and end of the program (4.). Secondly, we analyze oral exami-
nations in which students’ knowledge or projects are tested and evaluated, either in
individual or group exams (5.) Finally, we outline the role of university instructions,
exams, and evaluation and sum up our results (6.).

State of Research and Theoretical Perspective

The evaluation of people by actors who have an institutionally assigned power to do
so is a phenomenon that can be found in many social areas, such as law, confession,
medicine, and peer review in science (e.g., Hamann & Velarde, 2023). In schools,
teaching, assessment, and evaluation of students are almost indispensable parts of
everyday life. Their accomplishment has been studied primarily by the sociology
of education, investigating these practices in schools intensively. There are two main

!For a conceptualization of Social Studies of Teaching and Education, see Kalthoff (2011).

2 The paper uses assessment to refer to formal situations of testing (for example, a written exam); and
evaluation when the paper refers to situations of grading a written or oral exam (Wiggins, 1998; Kriiger
& Reinhart, 2016).
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findings that made early studies well known: Firstly, different teachers do not arrive
at the same result when assessing the same exam paper; secondly, when re-evaluating
the same exam paper, a teacher does not award the same grade as before (Starch/
Elliot, 1912; Lennes, 1923: 470 ff.). These results indicate that school evaluation can-
not be reduced analytically to a representation of previously achieved performance
and that evaluating must therefore be assumed to be contingent. For many years, fur-
ther research has therefore focused on whether, and if so, how it is feasible to assess
student performance as objectively and validly as possible, and how teachers’ proce-
dures should be understood. Without going into detail, it can be said that, from 1930
onwards, the evaluation process in schools has been scrutinized repeatedly.® In addi-
tion, research over the past 30 years has broadened its focus to include assessment
and evaluation, taking a broader perspective on both the processes and social impacts
of evaluation in schools, empirically as well as theoretically (e.g., Filer & Pollard,
2000; Zaborowski et al., 2011; Stommel, 2023; Kalthoff, 2019). This is how Kain
(1996) sees grading practices embedded within the teacher community and teachers’
cooperation. Brookhart (2004) expands on the idea of embedding and argues for a
re-embedding of teachers’ practices of grading within the local teaching and learn-
ing cultures, and Verkuyten (2000) analyzes the strategies of teachers to legitimize
their grading and save their own face in teachers meetings. Experienced teachers
strengthen their position by introducing their norms of grading and former decisions
to novice (‘young’) teachers. While these studies focused on the teacher-teacher and
teacher-learning culture relationship, Pryor/Torrance (2000) show how assessment
is a result of the interplay between teachers and students. In an ethnographic study,
Kalthoff (2013) specifies this point and shows that when teachers evaluate their stu-
dents, they are also evaluating their own performance, i.e., their contribution to the
students’ performance.

In contrast, and despite some classical work, such as Bourdieu’s (1996) — analyz-
ing the treatment of Eléves in French elite universities as the continuous delivery
of performance and its evaluation — little is known about the respective practices in
academic subjects (Kingston, 2001: 92). Given the differences between school and
university teaching, the outlined findings of educational research cannot be readily
transferred to university teaching. The differences relate to the question of access to
the institutions, the (prescribed) course of study, the way in which teaching, exami-
nations, and evaluations are performed, and the form in which interaction and social
relations between students and teachers/university staff take place. For example, Ger-
man universities do not follow a fixed curriculum or a system of promotion to the
next class, but offer subjects, some of which are very selective, others are organized
in a school-like manner, and still others require self-guided learning (Kalthoff &
Engert, 2024; Kalthoff & Kolsch, 2025). Depending on the subject, the relationship
between university lecturers and students ranges from anonymous (visual) contact
(in lectures) to comparatively fleeting encounters (in seminars) and more intensive
individual relationships (when supervising theses or colloquia). A key difference
between school teaching and university teaching lies in the communicative function

3 Among other studies, see Eells (1930); Hartog and Rhodes (1934); Ulshofer (1949), and Finlayson
(1951).

@ Springer



H. Kalthoff, K. Engert

of the teaching staff. While the role of schoolteachers is closely linked to the fram-
ing of oral communication as an organized search for errors or right answers* this
situational, immediate feedback is rather frowned upon and suppressed in university
seminars with their (fictitious) ideal of an exchange between (more or less) equal
peers (Engert, 2022). In this context, the nature of negative feedback has been stud-
ied, emphasizing the role of laughter and ‘failure talk’ in securing the non-offensive
character of academic teaching (Lymer et al., 2025).

Like schools, university evaluation is other-evaluation in the first place, and like-
wise the university staff award — behind closed doors — grades based on student work.
But unlike schools, university professors might delegate the grading to their research
assistants or to computer programs. The results are published in a written, de-indi-
vidualized form of a list (e.g., for lectures, serial exercises) or in oral, individualized
form (for term papers, oral final exams). University assessment practices thus vary
between de-individualizing, standardized, and highly selective forms of assessments
and individualized examinations, for which other attributions in the social dimension
are asserted. As with the evaluation of student work in schools, we also assume that
university evaluations are contingent. While self-observation has been empirically
observed among teachers (see above), we assume that it does not play a very signifi-
cant role in university teaching due to the high degree of anonymity of mass universi-
ties as well as to the high individualization of university staff (especially professors).
The question of worth or quality of their students seems to play only a minor role for
university staff in the first few semesters, while this attitude changes when it comes
to final theses, master’s degrees, or PhDs.

Although there are some studies on the conditions of university teaching (e.g.,
Felten, 2013), little research has been done on teaching practices in university semi-
nars or workshops. With regard to the implementation of practical exercises, Lynch
et al. (1983: 210 ff.) report on studies that document how “didactic experiments” in
chemistry challenge students insofar as they do not have the physical routines for
handling the objects and must first practice these in the course of the “experiment”.
As early as the 1970s, Atkinson/Delamont (1976) used the example of university
teaching in the clinical phase of medical studies to demonstrate various strategies for
combining teaching and practical contexts, such as bedside teaching, which is not
part of patient treatment, or “waiting nights,” during which students could observe
real patient treatment and were partially involved in it. Current studies show, among
other things, how the university teaching staff organize their courses in such a way
that they try to select ‘good’ students, what attitude they expect from students, and
how they moderate seminar discussions (compare Meyer et al., 2022). Greiffenhagen
(2014) analyzes how teachers use the blackboard in a university mathematics lecture
to mark steps in the proof and how the teacher’s writing and speaking body interacts
with the blackboard. It becomes clear how the slowness of writing on the blackboard

# This has been analyzed in numerous studies, see only for example McHoul (1978, 1990), Mehan (1974),
already Simmel (1922: 64 ff.) and Gadamer (1960: 368 ff.). The paradoxical structure of the teacher
question as a communication device of immanent referencing is staged in the question-answer-comment
structure of the school lesson as follows: Those who ask the questions know the answers, and those who
answer, but do not necessarily know the answers, do not ask the question to which they are supposed to
know the answer (see, too, Lynch et al., 1983: 216 f.).
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makes the proof cognitively comprehensible. Other studies have shown that school
or university teaching relies on the active role of students, who in turn interpret and
implement the instructions given by teachers (see Lynch & Jordan, 1995, Lynch &
Lindwall, 2023). This also applies to ethnographic studies that analyze in detail the
sequential organization and embodied work of teaching, for example, at the begin-
ning and end of seminars (Eglin, 2009; Tyagunova & Greiffenhagen, 2017).

The few studies available on students’ evaluations differ in terms of their theoreti-
cal approach and understanding of the subject under investigation. In the perspective
of some studies following a measurement theory, university exams generate objective
and valid results and thus accomplish a 1:1 representation of the students’ perfor-
mance (Ioannidou, 1997; Stumm et al., 2011; for an overview, see Nieminen et al.,
2023). This research assumes that evaluators are neutral instances of this institutional
procedure and thus somehow unmarked actors. Other studies dismiss this normative
approach and focus more on the fabrication of grades, the practices, and artefacts
involved, and the social effects related to it. It is shown, for example, how the self-
understanding of university subjects as well as their (everyday) theories of student
learning affect their teaching and evaluation practices (Tsarouha, 2019; Stratton &
Mannix, 2005). In turn, these doings affect the self-image of students (Nieminen,
2021; Campbell, 2015) whose socio-structural background already influences the
way they can interact with their professors (Jack, 2016). Other studies show that
intensive exchange between students and tutors promotes socialization into aca-
demic culture and that (very) good students, too, can shape the studies of their fellow
students (Ricken, 2011; Winston, 1999). Furthermore, it is shown how assessment
formats (e.g., multiple-choice exams) or past test papers direct students’ attention
to (supposedly) important course content (Greving et al., 2023; Tyagunova, 2019).
Finally, Forde-Leaves et al. (2023) argue that university examinations should not be
understood solely as situational events, but rather as references to external factors.
For example, university teachers legitimize their assessments with non-university
discourses in which expectations regarding the quality of university assessments are
articulated.

The research outlined here illustrates that research on the assessment and evalua-
tion of students in universities either follows a decontextualizing normative approach
of a neutral measurement or considers the local practices of evaluation and its cir-
cumstances and conditions. Decontextualization is linked to the idea that an exam is
a measurement procedure in which those who measure are interchangeable instru-
ments that (should) produce identical and therefore valid and objective results, as
they merely reflect the performance of the students. From this perspective, the assess-
ment (of a student’s work, for example) seems to take place without the assessors
themselves, as they merely objectively reflect the students’ performance as it is. Thus,
evaluation would just fix the worth and quality of a student’s performance, a case
purged of sociality. In contrast, a contextualizing approach assumes that no perfor-
mance by the students exists as long as it has not been recognized through local prac-
tices of testing and assessment (Boud et al., 2018). Performance thus only emerges
in the act of evaluation, namely through the recognition of students’ oral statements
or written work by the evaluators. In other words, through evaluative recognition, the
act of evaluation transforms what students have said or written into a performance

@ Springer



H. Kalthoff, K. Engert

that confirms or changes their status on the grading scale. For their part, students
acquire their professional self-image through this symbolic recognition by an institu-
tionally authorized other.

In this paper, we follow this contextualizing approach of performance with its
recognition theoretical perspective (in detail see Honneth, 1995). First, we assume
that the basis for evaluating work, practice, events, persons, etc. is its recognition by
third parties who, in turn, are endowed with the symbolic power of an institution to
do so. In the case of higher education, these evaluations are consequential, as they
help determine the biographical futures of students. Secondly, we assume that per-
formance is not an entity that precedes evaluation. Instead, performance is generated
and simultaneously determined by the very act of an evaluation, i.e., by the (negative)
recognition of the evaluators. The results of this process (such as grades, numeri-
cal scores, etc.) are highly contingent, which the evaluators document in their flex-
ible use of standards (see Banerjee et al., 2025). That is to say that no performance
precedes the evaluation, but evaluation constitutes performance, not the other way
around (compare Luhmann/Schorr, 1988). Therefore, the paper empirically examines
the training of students and the evaluation of their knowledge, as well as the evalu-
ators’ conception of a successful exam. In doing so, we assume that teaching and
examination are interdependent, i.e., they relate to each other and form a unity, even
though they are performed separately.

Methodological Remarks

The empirical database of this manuscript comprises participant observations, inter-
views, and the collection of field-specific documents related to teaching and assess-
ment in Engineering. We adopt the notion of ‘Engineering’ as an umbrella term for a
very heterogeneous field, which integrates many courses of study. Considered to be
more structured and industry-oriented than other academic subjects, its aim is, above
all, to impart and develop technical and applied knowledge. Core competencies
include mathematical, scientific, technical, and economic expertise, which students
must acquire and apply. Qualification theses are dedicated, for example, to mechani-
cal Engineering, modeling of processes, questions of navigation, and planning of
urban quarters; technical objects are created, but also planning drafts, which are the
subject of evaluation.

We conducted field research at four (technical) universities across three Engineer-
ing fields (‘Environment and Water,” ‘Transport and Automotive,” and ‘Architecture
and Urban Planning”), participated in fifteen courses (lectures, project seminars,
exercises, and laboratory projects), and twenty-six exams (written and oral presen-
tations). In addition, we collected documents (Bogner et al., 2009) and conducted
nine guided interviews (so-called semi-structured interviews) and twenty-one ethno-
graphic interviews (Spradley, 1979) with lecturers from various status groups (pro-
fessors, postdocs, etc.) on teaching, exam design, and assessment. When selecting
the interviewees, we made sure to include representatives of different genders and
national origins. Guided interviews (in German: Leitfadeninterviews) are understood
as interviews conducted by social scientists themselves using a previously created
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guideline; it represents a more formal, traditional interview situation. Such a guide-
line consists of a list of topics that are addressed in the interview, although the inter-
viewee’s statements must be continuously checked in terms of their relevance to the
research interest; this includes potential deviation from the guideline (compare Hopf,
2016; Fontana & Frey, 2000). We conducted ethnographic interviews, understood
as “friendly conversation” (Spradley, 1979: 55), before and after classes or exams,
in the participants’ offices, in the hallway during a coffee break, or in administra-
tive offices. Ethnographic interviews, therefore, leverage the researcher’s mobility
and allow addressing their actual observations to the participants (compare Spradley,
1979). The interviews were transcribed, ethnographic protocols revised, and open-
coded using the principles of Grounded Theory (Strauss, 1987; Emerson et al., 1995).
Collected documents were also analyzed in terms of their design and impact (Atkin-
son & Coffey, 2011). We understand open coding as a process of translating empirical
observations into analytical categories. Such an intensive, fine-grained analysis aims
to overcome familiarity with the subject, and sociological explication is freed from
the participants’ practical concerns.

Practicing and Exercises

Within their studies, students in Engineering pass through a modularized track of
different stages framed by the curriculum. They go from introductory lectures to
advanced seminars, from practical exercises to project work, and from written exam-
inations to oral presentations. These stages presuppose different spatial conditions,
provide for distinct social forms of participation, and are designed as mandatory: the
introductory lecture, an internship, and a final project. A lecture (with examination)
organizes a different form of participation than a laboratory exercise in small groups;
an introductory lecture bringing together various disciplines focuses more on general
questions and topics; in contrast, an internship sorts students according to their disci-
plines, as it focuses on subject-specific tasks and exercises.

Through this shift from general instruction in lectures to exercises, students are
confronted with the practical handling of material and technical aspects of the sub-
ject, which they are introduced to and trained in. We will show that this happens in
different ways. Our first example refers to a practical exercise on ‘Electrical Energy
Conversion’ (see Fig. 1). It is intended as an initial introduction to practical work for

Fig. 1 Soldering workshop
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bachelor’s students and takes place in a room that is organized like a workshop. Each
workbench is specifically equipped with a soldering device and required accessories,
an LED light with a desk magnifier, solder fume extraction, and an electrostatic dis-
charge pad. Other specific components (capacitors, transistors, diodes, wires, various
cables, etc.) are sorted into drawers and folders.’

During their sessions, students are supposed to sit at the workbenches and to
perform their task. During construction, the solder is repeatedly taken from a piece
of wire and heated with the soldering iron. All the components are fused with the
contacts of the board so that they permanently bond as they cool down. Soldering
calmly and quickly and using the right amount of tin is key. Long exposure to heat
might destroy semiconductor components, and disturbances during cooling can lead
to ‘cold’ solder joints that break open easily (‘loose contact’). Some special compo-
nents (e.g., SMD ceramic capacitors) are so tiny that they have to be positioned with
tweezers. After each mounting, the soldering iron is wiped wet (sponge) or dry (brass
sponge). In between, the instructor assists in selecting the required components and
refers to a prototype model.

Even if they approach the workstations intuitively, their, at times, careless han-
dling of the materials and their hunched and tense postures account for their novice
status. Their approach to soldering is casually tested to see if they can read the gra-
phemic signs (the circuit diagram) and use them for their material practice. As they
continue soldering, they repeatedly refer to a diagram showing the circuit board.
This serves as a visual reference for the desired result, without showing how this
can be achieved in detail. Later, the instructor comments upon inspection that some
solder joints ‘don’t look good.” Some components have been damaged by too much
heat. Additionally, two solder joints are too close and will lead to a short circuit.
As another student checks her own circuit board with the oscilloscope, the desired
curve is not displayed at first. After examining it, the instructor finds that a diode is
in the wrong position: the anode and cathode must be swapped. In another case, fur-
ther troubleshooting follows: One student must replace almost all major components
before the voltage amplitude takes the expected course. Even though all students
were ultimately able to complete their circuit boards, the cases observed nevertheless
show that engineering science places value on a practice whose practical significance
has been lost considering the automation of soldering. In other words: Students thus
have experienced a symbolic lesson of their subject holding a self-made component
in their hands.® For their part, the teaching staff accompanies, assists, and supports
these (introductory) practices and thus trains students in their competences. However,
even the lecturer is not always able to identify problems but merely narrows down
where to look. The attribution of (non-)ability is often de-dramatized: not only the
student activity but also the material is susceptible to failure. Therefore, the essential
parts of the exercises are repairs and external verification, either by the teaching staff

5 Energy is transferred without contact via two superimposed coils and AC voltage is converted into DC
voltage via the secondary coil.

% Soldering is not only an (elementary) practice but constitutes an imaginatively charged setting of hard-
ware Engineering, rooted in powerful identity narratives (e.g., the Apple garage in which Steve Wozniak
soldered the first Mac prototype; see Fuller, 2015).

@ Springer



The Evaluation of Performance in the Study of Engineering

or by instruments (here: the oscilloscope). This is essentially the second lesson of the
soldering workshop: an exercise in identifying (technical) problems, dealing with
them, and solving them.

For our second empirical case, we move to another subdiscipline, namely urban
water management. The topics covered in the lecture are supplemented by practi-
cal exercises in a so-called test lab.” These test labs, some of which are very large,
are equipped with a variety of instruments (including hydraulic flumes, flumes for
precision measurements and sediment transport, etc.) where students can test their
knowledge in practice. In the cases we observed, small groups of Master students
carried out exercises on thematically structured test setups (such as the “Fluid Fric-
tion Apparatus”). These setups visualize flow characteristics and allow students to
observe them, measure flow resistance, regulate diameters, etc. The exercises are
designed for Master students, working out their findings in working groups and pre-
senting them together in oral examinations. We now analyze how students are trained
in the use of the “Fluid Friction Apparatus” (FFA) under the supervision and precise
guidance of a tutor. Under this guided instruction, they handle materials, substances,
and media: water (in the pipes), formulas (on the blackboard), spreadsheets (on the
computer), and tutorials (on paper) (Fig. 2).

The FFA is commercially available and permanently installed on a wall in the
test lab. It consists of several horizontally and parallel arranged pipes whose inner
surface changes the water flow due to its rough or smooth surface. To prepare their

Fig. 2 Urban water management

7 The participants we observed referred to it as a research lab. We prefer the term test lab to indicate that
it is not researchers who are conducting experiments, but novices who are performing written and oral
exercises under “a guided discovery instruction” (Atkinson & Delamont, 1976: 133).
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exercises, students use a 23-page printed script that explains the FFA’s test setup and
how it works and sets out tasks. One task, for example, was to determine the friction
losses and flow rates of two different types of pipes. That is to say that these differ-
ences in flow should be observed, measured, and calculated by the student group. But
before the test run can begin, the instructor explains, among other things, how the
experiment works: explaining where the inlet is, that the pumps must be turned on
and the valves opened, that the pipes must be free of air, and where the water leaves
the system again. Even when the group begins its work to “get the experiment up and
running,” the instructor participates from time to time in two ways: First, he tells the
students what to do and what to pay attention to; second, he tests their propositional
knowledge (“What is a millibar?”’). While soldering requires individual performance,
the water management case shows that the tutor provides students with more support
and guidance up to a certain point: an intensive briefing with the aim of ensuring the
test run is successful. An extract of the dialogue:®

T: ... I would still open the other valves first to see if any air is coming out.
Here, for example, there’s definitely no air coming out, right? Water is coming
out.

S: But isn’t air going in there ...?

T: No, there’s already overpressure there. Yes, otherwise it would be stupid if
air was still coming in up there, but there’s already excess pressure (...) If
blow into it now ((blows into the pipe)), then of course it goes up. It shows on
the ((board)) to three decimal places, but what you see there is bar.

S: Mhh.

T: Meaning? Accuracy? It’s still fluctuating a bit here, but let’s not get con-
fused, there’s still a bit of air in the pipe.

S: It’s one millibar.

T: One millibar? Meaning? If we convert it to height?

S: I can’t do that anymore.

T: It’s important, I need it here, because they want to calculate loss HEIGHTS.
The excerpt illustrates how the tutor draws the students’ attention to various aspects (such

as the air being released from the pipes) or highlights meanings (such as in the case of
conversions). It also shows how he clarifies questions or uncertainties raised by the stu-

8 In this paper, we use the following transcription signs: T: tutor; S: student; E: examiner; A: assessor;
(...): omissions; ((board)): comment from us; HEIGHTS: loud and emphasized pronunciation.
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dents by referring to what is happening in the pipe (“overpressure”). After this detailed
briefing, the students begin their test run. They open valves, observe the water flow, leaf
through the script, take measurements (e.g., the temperature of the water flowing into a
tub), enter them into their electronic spreadsheet, and write formulas (for calculating the
loss height, for example) and draw diagrams (e.g., on resistance behavior for hydrauli-
cally smooth or rough surfaces) on the blackboard. On the one hand, every now and then,
the students turn to the tutor with questions.

S: ... Is it enough if we measure it ((the temperature)) once?

T: No, I wouldn’t do that. I would always check it every now and then, when
there’s a brief pause. I would just take another look and measure it. Does it
remain constant?

S: Okay, okay.

S: I was just wondering, what if it’s open ((the pipes))?
T: Then turn it off (...) Well, it’s only a little water.
S: Yeah, sure.

It becomes clear here that exercises not only make the instruments tangible and dem-
onstrate what it means to work in engineering, but also that the objects themselves
(in this case, the shape of the flow, the pipes, etc.) and their observation raise ques-
tions that students seek answers or clarification for. On the other hand, it is the tutor
who, throughout the test, provides students with guidance by asking questions. An
example:

T: ... What does the MID say now? (Magnetic Inductive Flow Meter).

S1: Oh, I see.

S2: (reads) 0.58.

T: Let’s start with 0.3 or so ....
Even though the students developed a diagram and performed calculations using the
values they determined, their test remains a tutor-assisted test; in other words, prac-
ticing under guidance. Therefore, these exercises in the hydraulic test lab exhibit dif-
ferent practical competencies of the students as well as their willingness and ability
to act cooperatively. These embodied competencies imply a disciplinary view and

practical understanding of the discipline. For the case of the hydraulic lab, a sense
of measurement is required that stands for a form of empiricism that may contradict
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or irritate theoretical models. Dealing with variation in measurements, in particular,
demands experience as well as qualified judgment and processing skills on behalf of
the students. In other words, the treatment program of the lab puts the students to the
test, trains their technical skills, and develops their ability to cooperate in the search
for solutions and their individual efforts.

Finally, the lab sessions also facilitate periods of time in which students’ ways of
practicing Engineering are observed. The tutor explains:

“... For example, the two ladies ((looks at a working group in the lab intern-
ship)) have helped out before, and that’s a great thing. A lot sticks with them,
and then they already know how to handle such a device. You can also see this
HERE: they are very structured. Quickly, they measured their results, asked a
few more specific questions, and then said: See you then! ....

A distinction is made between students who have had experience and those who have
not; those who have learned to handle devices adequately and those who cannot (yet) do
so; and those who work in a structured way, ask specific questions, and finish quickly,
and those students who cannot (yet) do so. A selected group of students is categorized
as those who can be ‘used’ because they need little help: their way of working and their
performance indicate preparation and personal effort, which sets them apart from other
students.” In contrast to the de-individualized lectures, students clearly show their skills
through their handling of the materials and tools.

Oral Exams and Deliberative Evaluation

This section analyzes oral exams and the subsequent evaluation by the university teaching
staff. Our paper thus moves from analyzing teaching as a form of incidental commenting,
correcting, and evaluating of students’ work to analyzing situations of explicit assess-
ment and evaluation. Up to this point, it has become clear that the study of Engineering
implies practical exercises in workshops and test labs. They represent an introduction
into the practical fundamentals of the subject, but also the distinction between technical
objects and substances as well as the human participants who use or process them. In the
following, we document and analyze three oral exams and deliberation of the grades.
Our first case involves an oral exam that students take to complete a lecture they have
attended. However, only those students who have successfully completed a report on a
selected topic from the lecture are admitted to this oral exam. The situation is performed
as follows:

Oral exam: German waterways (extract)

T: ... My first question for you is: name some typical elements of German
waterways.

9 It goes without saying that these exercises are also used in test laboratories to observe students and select
the (very) best ones for other tasks. We will not explore this aspect further in this essay.
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S: Okay, on the one hand there are ports where ships can dock and unload their
cargo. Then there are locks for regulating water levels and overcoming differ-
ences in elevation. Canals can also be included, as they are man-made. Yes,
basically those three groups.

T: Okay, that fits. Then I have a photo with me. (...) The question is to name the
components of the facility that can be seen in the photo.

S: Okay, so you can see a lock. I assume that’s the lower head (Unterhaupt). This
part up here looks higher. That’s the water level. That’s a lift gate ((Hubtor)).

T: Correct.
S: And, yes. That’s basically the guide wall that leads to the lower head.

T: What do you call this structure here, where the lift gate is basically sus-
pended and guided?

S: Hmm, is that the mask ((Maske or Quermauer))?
T: Correct, great, perfect. That’s the mask. ....

Two features characterize this oral exam, which is only documented in part here:
the question/task-answer structure and the immediate feedback on the quality of
the answer by the examiner (“okay,” “correct,” “great”). From a conversational
analysis perspective, the feedback corresponds to the third turn — the comment.
In school exams, it has been observed that teachers hold back their comments and
thus leave the relevance of the statements unmarked (compare Zaborowski et al.,
2011). In the present case, the examiner deviates from this school practice and
immediately communicates the adequacy of the student’s answer. In doing so,
he refrains from ambiguous conversation, which initially withholds any hint of
judgment. At the same time, these comments give the student an idea of how her
answers are valued by the examiner and what grade she can expect.

After the exam, the student must leave the room. This small, almost self-evi-
dent action creates a new constellation with two different characteristics: first,
those who are evaluated are kept out, and therefore, the asymmetry between the
evaluators and the evaluated is reinforced. Second, this evaluation differs from
the ad hoc comments made during the question-answer part of the exam, even
though they do have a social impact (see above). Third, when discussing grades,
it is not only the correctness of the answer that is evaluated, but also the way in
which students formulate them. In the present case, the examiner (E) and assessor
(A) discuss how they want to evaluate the student’s answers. To this end, they
mutually confirm that this oral examination is a clear-cut case:

LEINT3
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Deliberation: Nice exam (extract)

A: ... Then we don’t need to talk for long, right?
E: We don’t need to talk for long. That was—.
A:T’d say that’s a 1.0.

E: Yes, a 1.0, yes. We don’t need to talk for long, he knew everything,.
A: Great. He did really well. (...)

E: That was a direct hit.

A: Very nice.

E: Yes, what are we going to do now?

A: ((laughs))

E: Nice exam, he knew everything. (...)

A: Yes, he just knew everything. ....

The extract of the deliberation shows that the actors repeatedly assure each other that
they will not need much time to determine the grade, that the student knew every-
thing, and that the exam therefore met aesthetic criteria (“nice”). Their problem is
that they allow time to pass because it is assumed that the determination of a grade
requires more time since various aspects must be considered. In this case, the actors
shorten the process by agreeing in advance on the clarity of the case. This means that
the time required to determine the grade legitimizes the examiners’ judgment. The
fact that they can agree on this is also due to the fact that the examiner has already
framed the grade deliberation through his third-turn comments (see above).

The second case takes place in the context of student projects (see Sect. 3) that
address topics or issues from the ‘real world out there.” Students then analyze local
conditions and develop, present, and justify possible measures or concepts. This is
also where academic staff come into play in different ways. On the one hand, they
evaluate student projects in whose conceptualization they were involved with feed-
back and recommendations. On the other hand, they can disagree on how they value
different aspects of each concept. During the term, the interim status of the students’
designs is presented and discussed in the form of intensive sessions of ‘correction’
(participants) in which the teaching staff adjust the designs to their own expertise. In
this way, their approach is also included in the drafts (Fig. 3).

The teaching staff sitting in the front row like a “jury” (participants) want to
convey a sense of how professional award juries or experts evaluate design drafts
outside the university teaching context. The subsequent rows are occupied by stu-
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Fig. 3 The presentation

dents, who will take turns presenting their work. What is special about this evaluation
constellation with evaluators, examinees, and audience (Waibel et al., 2021) are the
planned role changes. Some participants switch from the role of audience to the role
of examinee, while others switch from the role of observing university teaching staff
to the role of the main mentor. Even though the final grades are settled afterward, the
students witness a variety of comments from the teaching staff (see above). These
range from praise (“strong concept”) to relativizing comments (“better leave out this
hand-drawing”) and detailed criticism (“well, the nursery looks a bit puny”) to the
disqualification of larger parts of the design (“basically a dismal spatial situation,
really bad”). These evaluations are not only directed at the students, but they can also
be reactions to some colleague’s judgment (“With all the praise so far, I would like
to emphasize these critical points™). Students can also take a stand on the criticism or
clarify something (“I think there is a misunderstanding here”).

After the public discussion, the jurors withdraw after three to four presentations
each and privately come up with their grade proposals. This deliberation covers both
the (special) features of the project work and its oral presentation by the students. It
is observed whether they are able to communicate the purpose of their project work
and whether the evaluators are also given a chance to speak. Using the following
example, we will analyze how the project work of student groups is compared and
evaluated.

Peter: ... in direct comparison, I tend to have better grades for the other groups
now.

Marco: I would also suggest a 2.0 for AO1, definitely.

Sophie: These scissors? Well, I would think this is a 2.3. I had a really hard time
with these scissors that ended up in this well.
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Marco: (Directed to Leana) You supervised the first proposal. What is your
suggestion for AO1?

Leana: Well, I’'m having a hard time with this one. I think they really put in the
work; they came up with a wholly remodeled concept, and of course, this was a
lot of work because they started from scratch again. It’s their problem that they
were worse before, but anyway, I think they’ve improved a lot. I don’t know.
When I compare them to B02, how strongly may one take that into account?
(...) Of course, I think their concept is better than B02’s, but whether this suf-
fices to say that they receive a 2.0 in the end, I’m not sure.

Peter: We had zero-minus in there. (Looking at a sheet with preliminary results)
Leana: Yeah, that’s why.

Peter: But they revised it again.

Leana: They set it up completely differently, yes.

Marco: Leana, now at level AO1, is the proposal for your group 2.0 or 2.3?
Leana: Well, it must be 2.3.

Marco: Really?

Leana: Yeah, the concept is good. I just liked it with this tension. Of course,
there are also weaknesses. But the set-up was good, except for the corner with
the single-family houses. We had a lot of discussions about how to implement
the new plots, but yeah.

Marco: Well, then it’s 2.3. It’s your group. ....

Two of the supervisors (Peter and Marco) communicated that they would give a 2.0
to the group presentation from that morning (A01). Another colleague (Sophie) is
still critical of this draft, which she calls ‘scissors,” and states that she is sticking
to her suggestion of a 2.3.!° The right to formulate the first suggestion for a grade
belongs to the supervisor of the A01 group (Leana), who first explains the coopera-
tion and the late progress of the group. She attributes the poor initial performance
to the group and questions whether a 2.0 may be justified. It becomes clear that two
colleagues (Leana and Sophie) form an evaluation pair or an “opposition alliance”
(Hirschauer, 2015: 51) insofar as Leana essentially follows her colleague’s sugges-

19 Hirschauer (2015) provides empirical insights into the discussion and decision-making strategies of a
science journal, which bear a certain resemblance to the evaluation process discussed here. In the case of
the journal, it becomes clear, among other things, how the editors evaluate submitted manuscripts in very
different ways, support each other’s arguments, reject objections to a manuscript, or align their efforts with
the predictable decision.

@ Springer



The Evaluation of Performance in the Study of Engineering

tion and is able to secure this evaluation to the surprise of her colleagues (“Really?”),
who suggested upping the grade. In addition, it becomes clear that Leana defends
her judgment with further explanatory statements, while other colleagues opt for a
grade forthrightly (and may only justify when necessary). In this way, however, she
also stands as a judge who does not identify with those she is judging but who tries
to be ‘fair’ and independent, even though the small difference she makes is contested
among the students. Finally, consensus is achieved through shortcut procedures, such
as the right of the first proposal or evaluation pairs. In the case discussed here, the
absolute grade (2.3) also represents the lowest grade achieved in this course. On the
one hand, such locally pronounced non-exploitation of the evaluation scale de-differ-
entiates evaluation and feeds all actors—university, teaching staff, students, families,
etc.—with the illusion that there are only good students in this university course of
that university, and thus only good, proven teaching by the teaching staff. On the
other hand, it increases the symbolic weight of rather subtle grade differences. In the
end, the symbolic distance between 1.0 and 2.3 appears worlds apart.

In our third case, we document how different assessments are handled, what role
disappointment with student behavior plays, and how comparisons with other stu-
dents factor in. An extract from our minutes:

After the oral exam, the co-chair is surprised at how much the student knew.
However, he also adds that without her index cards, the candidate gave the
impression of being “lost”. The examiner notes that the student was quite
“stuck” at one point, which was also evident from her voice. The co-chair then
points out that he nevertheless gave her mostly “ac” or “a” comments, which
adds up to a grade of 1.6 for the question section. The examiner interpreted
that she did not ask difficult questions but rather formulated questions in such a
way that the answers were practically predetermined. Both the co-chair and the
examiner agree that the presentation should be graded between 2.0 and 2.3. The
examiner tends toward a 2.3 but does not want to be unfair. She explains that
she had already criticized the calculation in the interim report, but that it had not
been corrected. She interprets this as a lack of understanding on the part of the
candidate, as she only understood today that the amount must be deducted from
the expiration date. Furthermore, she draws a comparison to a previous candi-
date who simply did not finish drawing the potential network. In her opinion,
this is just as serious, and she wonders why she is bothering to give the students
feedback if it is not considered. On this basis, they award a grade of 2.3. Finally,
the examiner remarks in a low voice that the candidate should play less with her
cell phone. She had already attracted attention during the lecture.

The comments made by university teaching staff are revealing in three respects: the
examiner’s surprise, the comparison, and the differences in grading. As the extract
shows, the examiner is surprised by the student’s presentation. What is surprising is
not so much her being surprised, but the fact that this (positive) emotional reaction
does not need to be justified and, at the same time, communicates an (implicit) expec-
tation that indicates a grade value. Furthermore, the comparison: as a rule, examinees
are compared with others or with themselves. In this case, the examiner draws a
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comparison by pointing out missing work or a lack of accuracy: an inaccurate cal-
culation in one case is to be evaluated in the same way as an incompletely drawn
network in another case. Furthermore, the case illustrates that the grade calculated
by the co-chair based on his use of the evaluation sheet provided by the university
organization can itself become the subject of discussion and clarification. The exam-
iner’s comments are crucial here, as they document disagreement with the co-chair’s
assessment. First, her exam questions had directed and enabled the students’ answers;
second, the group to which the student belonged had not understood the subject mat-
ter well; third, the student had used aids (‘cards’) and had not always argued clearly.
These deliberations about the examinee’s knowledge are supplemented in the social
dimension by inappropriate media behavior: the student is subsequently criticized for
her behavior in the lecture. This means that the examiner uses her arguments to cor-
rect the calculated grade and, thus, the entries in the evaluation sheet—downwards.

Finally, the evaluation of students by the lecturers who taught them in courses is
often the rule. Therefore, lecturers may be surprised by a student research paper or
presentation; accordingly, their questions may also be adapted to the perceived level
of the student. In addition, the process of grading can be accelerated, shortened, or
determined by an explicit right of proposal on the part of the examiner or by alliances
between teachers, regardless of whether university administration forms categorize
student answers, assign numerical values, and make the final grade calculable. As
shown, this type of numerical objectivation is framed and, if necessary, corrected by
its social counterpart.

Conclusion

This article examined the practice of assessment in engineering sciences at German
universities. It focused on two forms of assessment: firstly, ad hoc correction and
assessment in the context of university teaching, and secondly, explicit assessment
in the context of oral examinations. With regard to the first form, it should be noted
that, although it can be observed repeatedly, it has no immediate consequences for
the students. It does occur, and it creates mental images in the minds of teachers of
good and less good, prepared and unprepared students, without these impressions
being documented in writing and systematically incorporated into further assess-
ment, but they can be mobilized in oral final examinations. These more or less fleet-
ing encounters and impressions do not remove the anonymity that is characteristic
of university teaching. The second form we examined takes place repeatedly in a
predefined period, namely at the end of the semester, i.e., it concludes the lecture
or project seminar that takes students to the workshops and experimental laborato-
ries of the universities for practical exercises, among other things, where the paper
observed the first form of assessment as an element of teaching. The hallmark of this
second form is its multiple asymmetry, which is inscribed in the functional roles of
the examination system: subjects of assessment vs. objects of assessment; question-
ers vs. respondents; documenters vs. non-documenters; inclusion vs. exclusion from
the assessment process.

@ Springer



The Evaluation of Performance in the Study of Engineering

What becomes clear here is the idea, deeply rooted in European education, of
linking the cognitive-practical instruction of students with the assessment of their
knowledge. Education and its function of changing people seem conceivable and
possible only in this combination of instruction and assessment; the prerequisite for
this is examination (oral or written). In other words, teaching and assessment form a
referential relationship, because what is covered and worked on in lectures or project
seminars is later systematically examined in the exam, and the knowledge that will
be tested in the exam is taught, practiced, tested, etc., in the courses in preparation for
the exam. In terms of the factual dimension, reference stands for a reciprocal pres-
ence: courses are present in the examination, and the examination is present in the
teaching. In terms of the temporal dimension, this means replacing the linear view of
teaching and assessment as a simple chronology of events with a dialectical relation-
ship, namely as a dialectical practice of temporal references and recursions.

Furthermore, the article analyzed the practices involved in this context of refer-
ence, firstly using the example of practical exercises and project-based experimental
setups, and secondly using the example of oral examinations. Among other things,
it became clear how students are introduced to practical exercises, observed, and
corrected; it also became clear how examiners in oral examinations mobilize (com-
municative) resources and (disappointing) experiences with students to justify their
evaluation, and how they attribute successful examinations to the knowledge of the
students and less convincing work and answers to the students’ lack of willingness
and ability, but not to their questions or tasks, hints, or moods. Different, competing
judgments indicate that the evaluation of students is a controversial issue. For the par-
ticipants, these are routine differences over nuances and details. This heterogeneity of
judgment is their professional normality and not an exception.'!

In this context, grades do not only stand for themselves and provide information
about the performance of students and their projects, but also about the performance
of a course and thus also about teaching. Three levels were identified in these evalua-
tions: first, the evaluators’ involvement in the subject of the evaluation (for example,
in the project work of student working groups); secondly, strategies of distancing
oneself from this involvement, which makes the assessment and evaluation appear
objective; thirdly, the self-evaluation of the degree program through a very selective
use of the evaluation scale. This means that the actors involved control and coordi-
nate the process via these dimensions, namely professional involvement, consensual
distancing, and institutional self-presentation.

Finally, the article provides clues to the development or formation of an engineer-
ing perspective on the world. This formation can be attributed both to all the cogni-
tive and practical exercises that show students how they can shape the social world
with material objects, among other things, and to their examination and evaluation
itself. For the symbolic and performative power of evaluation repeatedly documents
the future status of novice engineers: it shows them what they can and cannot do,
what they can and cannot become, and what can and cannot be expected of them.
This attribution of status is at the core of this institutional form of teaching young

1" A structural similaritiy can be observed in peer review, see Greiffenhagen (2024), Hirschauer (2015).
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people and the classification of their (lack of) success in the form of a ranking on the
grading scale.
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