


Preface by the Supervisors ....................................................... 140

Journalistic part ......................................................................... 142

Scientific part ............................................................................ 144

Self-reflection ............................................................................ 154

Process description ................................................................... 156

Research Report TUMANYwords

We from TUMANYwords have the goal to 

make the application process at TUM easi-

er to follow and used the bachelor program 

Mathematics as a case study. During our 

time at TUMJA, we developed a mock-up 

website featuring content personalization, 

simplified language and transparent navi-

gation that directly leads applicants to the 

documents and deadlines relevant for their 

application. We also compared the website 

to the current TUM application informa-

tion site in a two-stage usability test with 

schools in Germany and Brazil

Team	 Euridice Pinheiro Vieira Harke 
	 Veronika Hofmann 
	 Inés Velasco Martínez 
	 Peter Ridilla 
	 Ziwei Wang
   
Tutors	 Bernhard Häfner 
	 Sebastian Zäpfel 

Supervisors	 Prof. Dr. Sylvia Rothe
	 Prof. Dr. Claudia Küppelberg 

TU
M

AN
Yw

or
ds

139TUM: Junge Akademie – Research Reports 2023



Preface by the Supervisors 
Prof. Dr. Claudia Klüppelberg und Prof. Dr. Sylvia Rothe

Everybody has to enter information into web pages nowadays and 
occasionally puzzles over explanations on such websites, which are 
often convoluted and opaque, giving us a difficult task. Our group 
TUMANYwords had the ambition of improving communication on 
web pages, and took as their leading example a TUM admissions 
web page used by pupils around the world to gain admission to 
one of the TUM study programs. The focus was on the web page 
providing information in such an application process. The group 
members adopted methods like content personalization, simplified 
language, and more transparent navigation to design a new web 
page. Throughout the project, the team took innovative approaches 
and integrated simplifications in layout and language and clearer 
navigation into the redesign of the TUM admissions website. Their 
efforts were validated through usability testing that showed im-
provements in user experience. In order to compare the usability of 
old and new web pages, they assessed the quality of both old and 
new web pages by empirical usability tests. The group succeeded 
in a demanding project of interdisciplinary research. Prof. Dr. Claudia Klüppelberg Prof. Dr. Sylvia Rothe
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Beyond the technical achievements, what stood out most was the 
spirit of cooperation and the sharing of a common goal within the 
group. Despite different backgrounds and skills, they were united 
by that common goal, which led to valuable project results. 

As supervisors, we had the privilege of observing a group of young 
students developing from highly motivated singletons in different 
study programs into a joint research group, whose interdisciplinary 

members brought together their diverse personalities and discipli-
nary strengths to successfully conclude a unique and socially im-
portant project within the given deadline. Each member brought 
unique perspectives and expertise to address the challenges of 
web communications. We hope that the result of the project will 
serve the TUM admissions process and many other web-based 
processes in the future.�
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Today’s Special Offer:  
No More Confusing Application Processes!
It’s way past midnight, Paul is still at his desk with confusion written 
all over his face and his hands shaking – the deadline is near! … 
Does this sound familiar to you?

Paul is just a fictional character representing all the soon-to-be uni-
versity students helplessly facing an application deadline that is 
dawning, like a little dream that is going to be shattered by the alarm 
clock. Going astray in this nightly fog full of links and information 
with no light within reach, this one piece of information that is still 
missing. A never-ending labyrinth. And what’s that? A jack o’lantern!

“TUMANYwords […] created a remedy  
for every application-related headache.”

A situation familiar to every student at TUM, especially when coming 
from abroad. The website is designed beautifully, shimmering in a 
deep TUM blue like a venomous snake. Information over information 
but where is the structure or the comprehensible language?

Almost 10 tabs are needed to find all the relevant information when 
you have a German “Abitur” and probably even more if you have a 
different university entrance qualification.

But does applying for university need to be this complicated just 
because it has always been this way? No, says TUMANYwords.

Team TUMANYwords from the scholarship program TUM: Junge 
Akademie created a remedy for every application-related head-

ache. An app that contains every piece of information needed for 
an application, explanations for every word that is difficult to un-
derstand and more importantly a simple structure and language 
so only one tab is needed. Like Ariadne’s red thread that saved 
Theseus after killing the Minotaur, this app leads every lost appli-
cant back on track to their happy ending. Or to put it in a more 
understandable way: It’s like the app “Akinator” that guesses what 
you are thinking: It asks you a question, you answer it truthfully 
with “yes” or “no” and it tells you what you need for a successful 
application. Quick, clear, understandable and without any hidden 
agenda. Tested with and approved by pupils in German Schools 
from both Brazil and Munich.

An international study from TUMANYwords has shown that using 
the app reduces, by more than half, the time needed to find the 
right information relating to the key data, and it also reduces wrong 
answers by half.

The only unfortunate thing? Right now, this stroke of genius is only 
available for the study course B.Sc. mathematics. But, in collab-
oration with TUM, it will surely develop into a groundbreakingly 
time-saving device for future students.

On a side note: while writing this feature, I was looking for a positive 
word to describe the TUM website for a comparison, so I asked 
the person next to me which word he would use. Quick like a shot 
it came: “Confusing!” After a dizzying train of thought, it ended up 
being “TUM blue.”�
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TUM – but how to get in?
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Research Report – TUMANYwords
Applying to the Technical University of Munich (TUM) presents 
challenges for many students and particularly those with foreign 
university degrees, who might find it time-consuming to locate and 
understand information on TUM's various websites.

In this study, we developed and tested a proposal to improve the 
clarity of information conveyed through the website designated 
for applications to the B.Sc Mathematics program. We designed a 
self-assembled mock-up website to determine whether structural 
alterations and information displayed in simple language could en-
hance the process of gathering information for the aforementioned 
application.

In order to assess the efficacy of the old website versus our new 
model, we carried out a quantitative study that measured perfor-
mance – indicated by time taken, tabs opened, success rates - as 
well as user experience and language comprehension via usabili-
ty questionnaires. Our participant pool consisted of 11th and 12th 
grade students with varying levels of German proficiency from Bra-
zil and Germany.

Findings indicated that the existing website layout made finalizing 
a correct application challenging and often leads to misinterpreta-
tions of requirements. Our mock-up website, on the other hand, 
enhanced the speed of completing a simulated application at TUM 
and received higher user experience scores (UEQ). Also, we found 
no correlation between German language proficiency and perfor-
mance.

These results highlight the necessity of a comprehensive structured 
content display on informational websites. They also emphasize the 
need for a balance between condensing information and oversim-
plifying it, to achieve optimal user understanding.

Moving forward, our mock-up website presents a more user-friend-
ly and efficient alternative to the current website for prospective 
TUM students.

Background
Presenting written information in a convoluted, unclear way makes 
it more likely that the information will be misunderstood, in contrast 
to communicating in a simple, straight-forward manner (Labrador 
Reveals the Effectiveness of Plain Language Proven by Data, 2020). 
The means of conveying information determines whether it will 
reach the whole target audience or just a fraction of it (Langford et 
al., 2021). While one can observe this phenomenon in every aspect 
of daily life, it particularly occurs in universities, where complicated 
sentences and long reference chains are used constantly (Clayton, 
2015). Here, not only the contents of the study programs are diffi-
cult for many students to understand, but also the application pro-
cesses that enable them to enroll in the first place.

While it is clear that application processes require a certain com-
plexity to cover all necessary proofs of qualification, it is not es-
sential that the information about the process has to be delivered 
complexly as well. Applicants who are patient enough to thoroughly 
gather all of the information on this process are not necessarily the 
best fit for their study program, and applicants that get easily frus-
trated by websites are not necessarily bad students.

One of many examples of a website providing information on a uni-
versity application process which is rather difficult to understand, is 
the website on TUM’s bachelor program Mathematics. The way in 
which information is presented here is at least partially imprecise, 
incomplete and not clearly structured.

In this study, we develop and test a proposal to improve information 
conveyance using the mentioned website as an example.

The methods for improving the website comprise content person-
alization (Tam, 2006), the use of simplified language (Hinchliffe & 
Mummery, 2008) as well as a more transparent navigation (Zhang 
& Yang, 2009). These principles have been shown to increase user 
satisfaction in other contexts, hence it is expected that they im-
prove user experience here as well. Together with the results of a 
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small-scale qualitative assessment of the current website regard-
ing users’ performance, language comprehension and experience, 
these methods are the cornerstones of the mock-up website, which 
we developed as an alternative to the current website.

The method we use for the assessment of the websites is usability 
testing. Website usability tests have their origin in health scienc-
es, where the importance of understandable websites is clear. The 
aforementioned characteristics (performance, language compre-
hension and experience) were proposed by Anetta Hincliffe and Wil-
liam Mummery, who improved a physical activity health promotion 
website using a self-designed test, which captures the users’ im-
pressions on the website’s design, navigation and terminology. By 
“performance” Hinchliffe and Mummery mean the time needed for 
a task, or for the whole test, as well as the number of errors made. 
“Language comprehension” describes the ability of the participants 
to understand the information in a way that allows them to answer 
questions about it (TUM language optimization expert Julia Pötzl ad-
vised our design of a comprehensibility questionnaire). “Experience” 
refers to the subjective user experience, which is evaluated with two 
methods: first, by asking about the difficulty of the just-finished 
task after each task, i.e. using the so-called “single ease question.” 
The difficulty is evaluated on a 7-point Likert scale ranging from 1 
(very difficult) to 7 (very easy). This type of scale is highly correlated 
with other measures of user experience and is an established tool 
in website and product testing (Sauro & Dumas, 2009). The sec-
ond measure of user experience is the so-called User Experience 
Questionnaire (UEQ), a widely recognized tool for the assessment of 
several characteristics in user experience: attractiveness, efficiency, 
perspicuity, dependability, stimulation and novelty (Laugwitz et al., 
2008). These categories are explained as follows:

 � Attractiveness: is your experience with the website enjoyable, 
good, pleasing? Does it send out a friendly vibe?

 � Efficiency: do you feel fast, efficient using the website? Is it or-
ganized, practical?

 � Perspicuity: is the structure and text on the website understand-
able, clear, easy to learn?

 � Dependability: is the website’s reaction predictable, does it 
meet your expectations? Does it feel secure to use the website?

 � Stimulation: does using the website feel exciting, motivating, 
interesting?

 � Novelty: does the design and structure of the website feel crea-
tive, inventive, leading edge?

The participants of the usability tests should at least partially repre-
sent the demographic of users of the application information web-
site. The typical applicant for a bachelor’s degree in Mathematics 
at TUM is a high school student either in their last year of school or 
having recently completed it, and with a likelihood of 42% that they 
did not go to school in Germany. The five most prominent countries 
of origin of foreign TUM students are China, India, Turkey, Austria 
and Italy (TUM in Zahlen 2020, 2021). When widening the context 
to all German universities, with a probability of 16% the potential 
applicant has a study-relevant disability (Wissenswertes Rund Um 
Das Studium Mit Behinderung Und Chronischer Erkrankung, n.d.).

Eventually, we use the testing methods to answer the question of 
whether structural changes and language simplifications can im-
prove the information-seeking process in the application for the 
TUM bachelor’s program in Mathematics.

Goals & Methods
This section explains the choice of study participants as well as the 
testing procedure.

Participants
The testing consists of two rounds, the pre-tests and the compara-
tive tests. As mentioned in the introduction, the most important tar-
get group of the website are high-school students in their last year 
who attend school in Germany, China, India, Turkey, Austria or Italy.

For usability pre-tests, China and Italy are of particular interest 
since these countries require additional documents and details 
about these are not easy to find on the TUM website.
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Performing the pre-tests in Munich, age and education are the 
easier criteria from this list. However, we are unable to find willing 
participants from the last (12th) year of high school due to a clash 
with their Abitur exams, hence we recruit students from the sec-
ond-to-last (11th) year of high school, assuming that their ability 
to find written information on a website would not differ too much 
from their one-year older colleagues. This of course implies that 
these students attend school in Germany, not in China or Italy. To 
also gather information on the experiences of those demographics, 
some of the participants receive instructions to search for informa-
tion that is relevant for an applicant who completed high school in 
one of these countries. One of the participants was diagnosed with 
a learning disability, making it possible to cover this perspective at 
least to some extent in the pre-tests.

Eventually, we invited six participants to the TUMJA office to com-
plete the tasks of the usability pre-testing round.

After finishing the development of the mock-up website using the 
results from these first tests, the second round of Usability Test-
ing starts. This second round involves more participants and is of 
a quantitative nature, helping us to spot the statistical differences 
between the old and the new website. We group the participants 
into one group working with the new website and a control group 
working with the old one. All 76 participants are in 11th grade of 
high school, 69 of them attend a German school in Brazil, 6 go to 
school in Germany. A large number of the Brazilian participants are 
non-native German speakers.

Study Design
While we use the testing guidelines by Hinchliffe and Mummery as 
an orientation, our methodology differs at several points. Hinchliffe 
and Mummery have two rounds of Usability Testing, where the only 
changing variable is the website. They use the results of the first 
round to improve the website, and then test for significant differ-
ences in the second round with the improved version. The number 
and demographics of the participants is similar for both rounds. 
Due to logistical constraints, we decide to split the two rounds dif-
ferently.

Our first round is a purely qualitative test using only the old website, 
with a small sample and a broad demographic. The idea behind this 
is to gather insights into the information-finding process from sev-

eral different backgrounds and for as many aspects of the website 
as possible. Since this is a considerable effort for the participants, 
as it requires them to work very intensely with the website, we ex-
pected that recruitment would not be easy and therefore designed 
the tests for only a small number of participants.

We printed the tasks on paper. These had to be answered by ei-
ther collecting information on the website and filling in blanks or 
selecting multiple-choice options on the task-sheet, or by denoting 
subjective experiences on the sheet. Also, before the test, we in-
vited the participants to voluntarily declare their German language 
proficiency and whether they have a diagnosed learning disability. 
The tasks of the questionnaire included:

1. � Simulating the application information finding process by re-
searching the necessary documents for the application and the 
enrollment, depending on a role the participants were assigned 
to before the test. This was a person that received their diploma 
in Germany, Italy or China and has the respective citizenship. 
There were two participants per role.

2. � Describing the application evaluation process and finding out 
how to know whether one’s application was successful.

3. � Researching the maximum number of semesters one’s studies 
are allowed to take.

4. � Gathering information about the enrollment and researching the 
specialties of studying Mathematics at TUM.

5. � Filling out a standardized questionnaire on user experience.

We gave the tasks to the participants in the form of a multipage 
paper. The participants brought their own computers to perform 
the research.

In accordance with the test by Hinchliffe and Mummery, the pre-
tests measure the three characteristics: performance, language 
comprehension, and user experience. We measured the perfor-
mance by recording the time for task 1 and evaluating whether the 
students selected correct documents, deadlines and submission 
forms. A correct answer yields +1 point, a wrong answer -1 point, 
and no answer 0 points. Also, we evaluated the answers of tasks 2 
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and 3 for performance measure. We evaluated language compre-
hension with task 4. Task 5 generated data on the user experience. 
We analyzed the results of the pre-tests to find out about the most 
outstanding issues with the old website so that the new website 
can be developed targeting precisely these problems.

As soon as we finished the mock-up, the second round of usa-
bility tests started with substantially more participants. More par-
ticipants also mean fewer tasks to save time, requiring a new test 
sheet. However, still the same three characteristics are supposed 
to be captured: performance, language comprehension and user 
experience. The test sheet for the comparison tests consists of the 
following tasks:

1. � Simulating the application information finding process by re-
searching the necessary documents for the application alone, 
without the choice of a role. We asked the participants to per-
form all tasks using their own (prospective) backgrounds as high 
school alumni.

2. � Gathering information about the enrollment, describing the ap-
plication evaluation process and finding out how to know wheth-
er one’s application was successful.

3. � Filling out the User Experience Questionnaire (UEQ).

The participants measured the time to complete tasks 1 and 2 re-
spectively by themselves. Also, we asked them to denote the num-
ber of browser tabs which they needed to open for the research. 
This number is of interest as participants of the pre-tests stated that 
they would have liked it if they had not needed to keep so many 
tabs open to find all the information.

Fewer tabs means less switching between websites, which pro-
vides a feeling of coherence and could help to save time.

As with the pre-tests, we measured performance using the duration 
of tasks 1 and 2 and by evaluating the answers to task 1. Task 2 
aimed at language comprehension, and task 3 provided insight into 
the students’ opinions on the websites. As in the pre-tests, tasks 1 
and 2 were followed by the single ease question to collect as many 
subjective impressions as possible.

We concluded the tests with the UEQ, again as with the pre-tests.

All questionnaires included a comment section at the end, and par-
ticipants were encouraged to record any thoughts they considered 
important during the test.

Materials
In the following, we describe the original website and how we con-
structed the mock-up website.

Status-quo
The main reference point for the testing is the application website 
of TUM bachelor’s program Mathematics as of November 2023. 
In this section we describe the structure and the content of the 
website.

The main website consists of four parts - description of the course, 
information about the application process (“Bewerbung”), informa-
tion about the admission process (“Einschreibung”) and the course 
of studies (“Im Studium”). Each section is accompanied by expand-
able subsections (Fig. 1).

The most relevant information for intending applicants can be found 
in the section “Bewerbung.” Application deadline, required docu-
ments and the description of the application process can be found 
here. There are also subsections explaining two important aspects 
of the application process - letter of motivation and essay.

The information stated in this section is, however, imprecise, in-
complete and not properly structured.

One example of imprecision is in the language requirements. The 
subsection “Was muss ich beachten, wenn ich aus dem Ausland 
komme” (“What do I have to consider if I come from abroad”) 
states all applicants are “usually” (“in der Regel”) required to sub-
mit a sufficient proof of language proficiency if their classroom lan-
guage was not German. This is specified only in the corresponding 
statute (Satzung über Das Studienorientierungsverfahren Für Den 
Bachelorstudiengang Mathematik an der Technischen Universität 
München, 2018), which for example excludes German nationals 
who attended a German-speaking high school for less than two 
years and do not have German Abitur.
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Additionally, this statute is linked in the website under the section 
about the course of studies, subsection examination regulations. 
Both the section and the subsection are not directly related to the 
application process.

Subsection “Was muss ich beachten, wenn ich aus dem Ausland 
komme” also contains information about German nationals whose 
classroom language was not German. This is also relevant to some 
German nationals born and living in Germany, despite the title sug-
gesting otherwise.

In the subsection regarding the required documents, some docu-
ments are listed as relevant in some cases (“ggf.”). These are mostly 
required for international students. This, however, is not stated an-
ywhere in the subsection. German nationals might find the informa-
tion irrelevant or even confusing, as they have to make sure they do 
not need to get some of the documents. On the other hand, some 
international students might find the information also confusing as 
not all documents are listed here. This is the case for students from 
countries such as China, Vietnam or Georgia, where the applicants 
have to meet special criteria. All international students are guided 
to a link below the list to find out if and which special criteria might 
apply in their case.

Fig. 1: Status quo 
website for TUM B. 

Sc. Mathematics 
applicants

Mock-Up
As a part of the research question, we provide an alternative in-
formation website where students can get information about their 
desired study course. For the model we again choose the TUM 
bachelor’s program in Mathematics.

To create an alternative model, we had to consider two strong con-
straints:

 � New model can use only the same content as found on the sta-
tus-quo website or in the attached or publicly accessible docu-
ments.

 � The language used in the new model has to be precise.

These constraints ensure that we improve only the model’s struc-
ture and wording, not the content itself.

Additionally, there were several principles we followed to improve 
the current website, mainly:
1. � Use simple language throughout the text wherever possi-

ble. We used a popular large language model GPT3.5 to iter-
atively simplify the text until we achieved equivalent content 
in the result. Multiple iterations were often necessary because 
GPT3.5 has a tendency to leave out important information. In 
cases where no further simplification was possible, we add-
ed additional explanation. GPT3.5 also helped us to identify 
advanced words such as “Hochschulzugangsberechtigung” 
(university entrance qualification), which are not easily under-
standable especially to the international applicants. Some other 
methods for simplifying the language included using the second 
person in the text, i.e “du”-form (you-form), and using the active 
voice (Naji, 2022).

2. � Show relevant information only. Instead of trying to fit every 
piece of information in one webpage, we show, step by step, 
relevant information only. This is important because students 
have different backgrounds and it’s highly unlikely that each 
specific group needs to know how the process works for other 
specific groups, e.g. German nationals will find it irrelevant to 
know what Chinese nationals are required to submit and vice 
versa.

3. � Allow simple navigation. It is reasonable to assume that peo-
ple need different information throughout their application pro-
cess instead of having everything at once. We split the informa-
tion into blocks, where more details are shown on request. It is 
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important to note this principle is already partially present on 
the status-quo website.

4. � All information in one system. There should be no need to 
search for information outside one system regarding the appli-
cation process.

Design and user Journey
We demonstrate the principles on a model of a web application. Af-
ter opening our web application, the user sees three buttons – “Im-
portant terms”, which serves as a glossary with additional explana-
tions; “What do you need for your application?” with requirements 
assessment; and “Key data and contacts”. The structure ensures 
we follow principles 3 and 4.

“Important terms” were mostly inspired by the glossary on the sta-
tus-quo website. The biggest change consists of wording as de-
scribed in principle 1. We focused on some existing downsides of 
the status-quo glossary, e.g. missing explanations of some difficult 
words such as “Hochschulzugangsberechtigung” or using multiple 
terms for the same concept, e.g. “Einschreibung” and “Immatriku-
lation” both mean “Enrollment,” despite the equivalence not being 
stressed enough.

“What do you need for your application?” demonstrates princi-
ple 2. In this section, the users get multiple questions about their 
background (Fig. 2) to assess whether and under which circum-
stances they can study the given course. The output of this sec-
tion is a list of required documents with their respective forms and 
deadlines to be submitted (Fig. 3). This eliminates unnecessary 
information and reduces the need to search for more information 
for special cases.

As the name suggests, “Key data and contacts” provides simple 
information such as the application deadline, contact partners and 
the link to the official website.

Technical Implementation
We implement the given design as a Flutter web application. We 
chose Flutter because it can be used to implement the design and 
the logic of the application using one codebase. We then uploaded 
the built website content to our hosting, so it is accessible for the 
survey participants with ease. The web application did not collect 
any information, including personal information.

Fig. 2: Mock-up with a question to assess applicant requirements

Fig. 3: Mock-up showing personalized requirements
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Outcome
We evaluated the pre-tests qualitatively, leading to the following 
main results: the document search (task 1) took the longest for the 
students who were assigned the Italian and the Chinese roles. It 
was rated most difficult by the students with the Italian role, which 
was also the role with the most errors. For all participants, the 
choice of language certificates as well as the deadlines were the 
tasks which yielded the most errors. Even the students who had 
the role of German citizens with a German high school graduation 
selected various German language certificates as necessary. The 
participants performed the other tasks with fewer difficulties. Since 
task 1 was the largest of all tasks, its difficulty had the largest in-
fluence on the UEQ results, which were neutral to negative in all 
categories. The category with the most extreme negative score was 
perspicuity. This is not surprising given the results of task 1 and 
our observations on the status quo. Regarding the comments of 
the participants, most concerned minor technical difficulties. One 
comment however noted how it would be nice to have a more inter-
active website, which returns a custom-made document list.

We used these findings to develop the mock-up, as it is described 
in the respective section.

We evaluated the comparative tests quantitatively. They reveal sig-
nificant performance improvements with the mock-up website in 
both tasks. Using the mock-up, task 1 is completed faster (mean 
time original website (version A): 36.07 +/- 11.69 min versus mock-
up (version B): 18.19 +/- 10.31 min; p-value = 0.00000005) and 
with fewer errors (mean points version A: 3.43 +/- 3.97 points ver-
sus B: 6.69 +/- 5.40 points of a range of -15 to 15 points, p-value 
= 0.002) than when using the original website. Task 2 is also com-
pleted faster (A: 29.20 +/- 14.12 min versus B: 14.18 +/- 8.63 min; 
p-value = 0.0004), but the number of errors does not decrease  
(A: -0.14 +/- 1.51 points versus B: -0.66 +/- 1.72 points of a range 
of -6 to 6 points, p-value = 0.16). See the results of task 1 and 2 in 
Fig. 4, 5, 6 and 7.

The number of tabs being opened for task 1 and 2 is significant-
ly lower for the users of the mock-up compared to the users of 
the original website, supporting the claim that the mock-up web-
site reduces the need for outside research to gather all neces-
sary information (A: 7.4 +/- 3.5 tabs versus B: 4.1 +/- 1.7 tabs,  
p-value = 0.0002).

Fig. 4: distribution of the scores of task 1, grouped by website version. Fig. 5: distribution of the scores of task 2, grouped by website version.
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As task 1 is the most important one of the questionnaires as it 
comes close to the procedure necessary for a real university ap-
plication process, it is investigated in more detail. Four students 
have indicated that they have a diagnosed learning disability, and 
all of them worked with the original website in the comparative 
tests. In mean, they reached a higher score than the non-disabled 
cohort: 5.00 +/- 3.65 points (learning-disabled, version A) versus 
2.76 +/- 3.60 points (non-disabled, version A). This difference is 
insignificant (p-value = 0.209).

Another finding regarding task 1 is that the self-assessed German 
proficiency does not correlate with the performance. While a small 
trend is observable for the mock-up website, where a higher level 
of German language skill can be associated with fewer errors, no 
trend is detectable for the original website.

The results of the UEQs speak a clear language: improvements are 
visible in each category, see Fig. 8. As in the pre-tests, missing 
perspicuity is the most prominent flaw of the original website, which 
is cured with the mock-up. Novelty is the only category, which did 
not overcome the good usability threshold, yet it now has a neu-
tral-to-positive rating instead of a negative one.

Regarding the comments by the participants, the original website 
received a lot of negative feedback due to its complexity and densi-
ty of detailed. However, the mock-up website received the opposite 
criticism: some participants found it to be not detailed enough.

Some participants also mentioned that the mock-up website did 
not make statements about necessary language certificates. The 
issue seems to be that if no certificates are necessary, the mock-up 
does not list any certificates, which causes confusion.

Discussion
Liaising with TUM authorities, such as the Language Center and the 
Website Design Team, our ultimate goal is to share the results of our 
study with them and have a voice in the future design of TUM web 
pages that are concerned with application processes.

As stated in the “Results” section, those students that took on the 
role of a foreign student (meaning non-German) took longer, as this 
is usually more complex due to country-specific language and high 
school diploma guidelines.

Fig. 6: distribution of the needed time for task 1, grouped by website version. Fig. 7: distribution of the needed time for task 2, grouped by website version.
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The errors with respect to deadlines and language certificates can 
be likely traced back to the confusing layout of information on the 
original website, as well as the overwhelming number of available 
options of language certificates. The Brazilian students with Ger-
man Abitur often fell for the ‘trick question,’ asking them to list 
necessary certificates if applicable when in reality there were no 
additional certificates needed.

It is rather telling that, out of all UEQ results, perspicuity had the 
worst score. This strongly indicates that the (old) website design 
strongly lacks the structural and linguistic adequacy to make it un-
derstandable to users across the board.

For both tasks, the students were able to solve the tasks more 
quickly and (for task 1) with higher scores, proving that the mock-
up fundamentally improved the students’ ability to understand the 
requirements for the application process. As previously described, 
the central goal of the mock-up was to provide the students with 
all the necessary information to complete the application process, 
but with information presented as concisely as possible to make it 
easily digestible. We reached this goal.

Fig. 8: evolution of the UEQ scores. The origin point of each arrow describes the 
score obtained with version A, and the arrowhead indicates the score obtained with 
version B.

For similar reasons, the mock-up consequently made it possible for 
students to complete the tasks with a lower number of additionally 
opened tabs.

Interestingly enough, the self-assessed German proficiency does 
not correlate with the performance. A very likely reason for the ab-
sence of a (stronger) correlation is that the students assessed their 
skills inadequately. Some might not have been familiar with the Eu-
ropean reference system (A1-C2) or might have simply overstated/
understated their skills.

The UEQ have demonstrated that a positive change is possible. 
This means that an appropriate display of information in a struc-
tured, legible manner is essential to the applicants’ understanding 
of the application process. This is why the mock-up scored higher 
in all relevant categories.

Nevertheless, it is important to note that an oversimplification can 
indeed occur, as some students noted that the mock-up was, in 
fact, too reductive. There seems to be a sweet spot between over-
loading users with information and providing them with insufficient 
detail that has to be found in order for websites to convey their 
content most efficiently. At times, users might welcome some addi-
tional information, even if it is not necessary, to gain a better sense 
of understanding of the entire application procedure. At the same 
time, the status quo seems to indicate that the most relevant group 
for application processes (high school students) seems to have 
severe issues getting an understanding of the said process and 
subsequently having the ability to complete it without a significant 
amount of additional research.

Summary
In conclusion, our study aimed to enhance the user experience, 
as well as simplify the information available on the TUM websites 
regarding the application process.

We identified that the current layout makes a successful completion 
of an application more difficult and often leads to misinterpretations 
of requirements.

Our mock-up website led to improvements in completion speed of a 
simulated application at TUM and higher UEQ scores. However, we did 
not find a correlation between German proficiency and performance.
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These findings evidence the importance of a comprehensive struc-
tured content display on informational websites. They also under-
line that for optimal user comprehension there must be a balance 
between information reduction and oversimplification.

In the end, our mock-up website proves to be an alternative to the 
current website with enhanced user-friendliness and efficiency for 
prospective students at TUM.

The team hopes to have a lasting effect on how TUM application 
procedures are presented on their respective websites. A prospec-
tive goal is that the results and ideas for a better website design 
which emerged from this project will be taken into the account by 
TUM authorities and that there will be a continuous improvement 
process of the university’s internet presence. We are open to further 
discussing our results and developing our concept in cooperation 
with the coordinators of the TUM website design.�
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Self-reflection
As a team, we have learned a lot on this journey. We are students 
of Biochemistry, Engineering, Mathematics, and Informatics. Topics 
such as process optimization, language simplification, and usability 
were new to all of us. Nevertheless, it was a big surprise to us to 
find out how knowledge in these topics can help us to improve our 
own environment – our university.

Of course, learning new skills, especially those outside our own do-
main, is never comfortable. However, applying the scientific meth-
ods known to us from our respective domains retained our motiva-
tion to continue. Reading scientific papers, books, and news and 
getting on board with the current trends in language simplification 
and improving user experience raised our confidence to propose 
a new solution in a field formerly new to all of us. Being new to a 
topic does not mean one cannot learn it or even propose one’s own 
ideas.

Besides this, confidence was key to the success of our project. Prior 
to defining our goal or even the exact topic of the project, all TUM-
JA teams of the class of 2023 were asked to describe their project. 
Unlike other teams, we kept our description short and sweet: “We 
want simple language!” Initially, we presented the sentence with 
unease, feeling a bit foolish, but eventually, everybody remembered 
the motto. Thanks to that, throughout the whole project phase, it 
was clear to all scholarship holders what we did. And we stuck with 

that. Reading this report, you might think our idea was as simple as 
it gets. Actually, it was! It just took some confidence to propose it. 
We figured it is not important how scientific or elevated it sounds 
but if it makes our lives better.

We could also write a lot about teamwork, but there is nothing that 
has not already been said about teamwork.

Lastly, we were honored to conduct one of our surveys in Brazil, 
which was a lifetime experience for all of us. Not only did we get 
to know another culture, but we also visited an international school 
and the local students there as well. It may not always be justifiable 
to travel around the world just for a project, but it is important to 
see similar projects, among others, as means of personal growth.

We would like to thank our supervisors, Prof. Dr. Sylvia Rothe 
and Dr. Claudia Klüppelberg, for heading us in the right direction 
throughout the project and our tutors, Sebastian Zäpfel and Bern-
hard Häfner, for their team support and ideas whenever critical sit-
uations arose.

We hope you enjoyed reading about our project!

On behalf of TUMANYwords, Euridice, Inés, Veronika, Ziwei, and 
Peter�

154 TUM: Junge Akademie – Research Reports 2023



155TUM: Junge Akademie – Research Reports 2023

TUMANYwords

TU
M

AN
Yw

or
ds



POSTER 1: 

We quickly focused on TUM’s application infor-
mation websites for the specific study programs 
as a problem of readability. At first, we did not pick 
a specific program but collected issues with the 
website that are applicable to many study pro-
gram websites. However, the goal was clear from 
the very beginning: we wanted to build a website 
which avoids complicated language and structure.

Also, we decided to use German as the operating 
language. The lack of studies for this language in 
particular made our project even more interesting 
for us.

Note how this poster still features a lot of text. Our 
poster communication skills evolve, as the project 
progresses…�
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POSTER 2: 

We agreed to use the bachelor’s program Mathe-
matics as our model study program.

In contrast to our original plans, we decided to 
perform a round of pre-tests with a small cohort 
of students before creating the mock-up website. 
This is due to the realization that without any test-
ing beforehand, we would most likely not be able 
to spot the specific issues that the target group 
might have with the website. 

With the data from these pre-tests, we were able 
to write the code for the mock-up website.

We contacted schools around the globe to find 
willing participants for our comparison tests with 
the finished mock-up. It was not easy to get the 
schools on board, but eventually and with enough 
patience and stressing how important data pro-
tection is to us, we succeeded and found schools 
in Brazil and Germany.

Also, we acquired some contacts at the TUM 
Center for Study and Teaching, who were open 
to hearing about our results. The similarity of our 
mock-up and the TUM Sprachnachweisfinder 
could make an implementation of our results real-
istically possible.�
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POSTER 3: 

The comparison tests did not only focus on lan-
guage comprehensibility, but also on user experi-
ence. This seemed to be a good addition, as test-
ing user experience is a very standard procedure 
in the evaluation of websites.

We were very lucky and were able to perform all 
of our tests according to schedule. A division of 
our team (Euridice, Peter and Ziwei) flew to Brazil 
to conduct the tests with the German high school 
there, and the tests in Germany were also finished 
before the new year.

After the tests with the schools, we evaluated the 
data to make comparisons between the new and 
the old website. Data analysis was a bit tedious 
since our questionnaires were on paper, so the 
evaluation took some time. This is the reason why 
this poster does not feature all of the available 
data yet. However, trends are already visible: ver-
sion B (our mock-up) has better usability scores 
and works faster and is less error-prone.�
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POSTER 4: 

Eventually, all data is analyzed and the most im-
portant results can be seen in this poster. Even 
though the data from Germany that was still lack-
ing in the previous poster qualify the positive re-
sults our mock-up generated, the data still speaks 
for itself and the new website offers significant 
improvements in user experience and overall per-
formance. While it will remain a mystery why Ger-
man natives prefer the complicated structure of 
the original website, it might offer an explanation 
to how we got to this point. We are happy with 
the results and will present them to the Center for 
Study and Teaching soon. �
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