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Abstract
Automatic text simplification (ATS) seeks to automate the process of rewording within the same language to enhance
readability and comprehension. Current evaluation practices for ATS systems predominantly rely on automatic
metrics or assessments by experts and crowdworkers, often excluding the intended end users and other stakeholders,
and thus limiting insights into the actual effectiveness of ATS models. In this study, we address this gap by conducting
a multi-faceted, mixed-method evaluation of two LLM-based ATS systems for German (capito.ai and GPT-4o) and
by involving end users, post-editors, and Easy Language experts. The findings highlight the effectiveness of the
LLM-based ATS systems examined across several dimensions, including post-editing efficiency, expert quality
assessments, and, in the case of GPT-4o-generated simplifications, user comprehension. Post-editing effort metrics,
in particular, show an increase in productivity of around 30% compared to full manual simplification. Moreover, the
results reveal substantial differences in perception and understanding among participant groups. These outcomes
clearly indicate that ATS for German has recently made considerable progress and, crucially, underscore the
importance of incorporating multiple stakeholders into ATS evaluation to better align system performance with
accessibility goals.

Keywords: automatic text simplification, large language models, Easy Language, post-editing, human eval-
uation, reading comprehension

1. Introduction

Easy Language is a simplified language variety that
is designed to optimize comprehensibility, particu-
larly for persons with limited reading skills. Primary
target groups include persons with cognitive impair-
ments and learning disabilities, prelingually deaf
persons, and second language learners, among
others (Maaß, 2020).

The automatic translation of standard language
into simplified language varieties (automatic text
simplification, ATS) has been a topic of increasing
interest among natural language processing (NLP)
researchers (Al-Thanyyan and Azmi, 2021; North
et al., 2025). However, the evaluation of simpli-
fied texts poses a significant challenge. In particu-
lar, the limitations of automatic evaluation metrics
have been discussed (Alva-Manchego et al., 2021;
Grabar and Saggion, 2022; Madina et al., 2024;
Cripwell et al., 2024). Human evaluation is no less
challenging, especially when Easy Language is
the target variety, where the end users are very di-
verse and often difficult to recruit. Nevertheless, the
importance of including the primary target groups
in such evaluations has been repeatedly stressed
(Maaß, 2020; Štajner, 2021; Gooding, 2022; Carrer
et al., 2024; Madina et al., 2024).

In addition to end users, a realistic use case
of Easy Language translation also involves other
stakeholders, including post-editors who manually
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Figure 1: Overview of our study. Source texts are
simplified through manual translation, automatic
simplification, and post-editing. We measure post-
editing effort, test end-user comprehension, and
collect quality ratings to determine the effectiveness
of ATS.
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correct automatically simplified texts and experts
who are familiar with the language-specific guide-
lines for Easy Language (Carrer et al., 2024). In
NLP research, however, these additional stakehold-
ers are often ignored (cf. Al-Thanyyan and Azmi,
2021). It is therefore problematic to get an accurate
picture of the actual effectiveness of ATS models,
especially for less-researched languages such as
German.

Against this backdrop, (Carrer et al., 2024) re-
port that no measurable productivity gains for post-
editors emerged when working with neural ATS
systems, raising fundamental questions about the
added value of such systems in real-world set-
tings. At the same time, the latest generation of
transformer-based language models has shown
substantial improvements in text simplification ad-
equacy, including at the document level (Qiang
et al., 2025; Kew et al., 2023; Beks van Raaij et al.,
2024). These advances suggest that earlier con-
clusions may no longer fully reflect the current tech-
nological landscape. It remains unclear, however,
whether these technical improvements translate
into tangible benefits in authentic text simplification
production processes—particularly with regard to
post-editing effort, workflow efficiency, and over-
all effectiveness across stakeholders. This points
to a methodological gap: we lack robust, multi-
stakeholder, document-level evaluations that cap-
ture real-world text simplification scenarios (cf. Re-
iter, 2025). In this paper, we address this gap by
conducting what to our knowledge is the first multi-
stakeholder evaluation of LLM-based ATS for Ger-
man.

Our central research question is: How effec-
tive are latest-generation LLM-based systems
in real-world document-level ATS scenarios?
Specifically, our contributions are (also visualized
in Figure 1):

1. a post-editing evaluation, where we compare
the effectiveness of semi-automatic simplifica-
tion (i.e., ATS followed by post-editing) with
that of full manual simplification (Section 4);

2. an expert evaluation, where the simplified texts
are judged by professional Easy Language
service providers (Section 5);

3. an end-user evaluation, where we measure
end users’ perception and actual comprehen-
sion of both original (or source) and simplified
(or target) texts (Section 6).

2. Related work

2.1. Human Evaluation of Text
Simplification

The importance of human evaluation has long been
emphasized in ATS research (Alva-Manchego et al.,
2020; Štajner, 2021; Gooding, 2022). However,
there is no consensus on best practices, resulting
in a wide range of methods, including ratings of sim-
plicity, fluency, and meaning preservation (Štajner
and Nisioi, 2018; Mallinson et al., 2020; Stodden,
2021; Martin et al., 2022; Ryan et al., 2023), com-
prehension testing (Leroy et al., 2013, 2022; Fa-
jardo et al., 2014; Alonzo et al., 2021; Agrawal and
Carpuat, 2024; Beks van Raaij et al., 2024; Säu-
berli et al., 2024; Guidroz et al., 2025), behavioural
measurements (Rello et al., 2013a,b,c; Crossley
et al., 2014; Saggion et al., 2015; Gooding et al.,
2021), and qualitative approaches (Martínez et al.,
2024). Some studies include persons with disabil-
ities as end users (e.g., Huenerfauth et al., 2009;
Saggion et al., 2015; Alonzo et al., 2021), while
others often rely on crowdworkers, researchers, or
students (cf. Stodden, 2026, pp. 124-130).

ATS research for German has lagged behind En-
glish, in part due to a lack of training data (Ebling
et al., 2022). Recently, the few-shot and zero-shot
capabilities of LLMs have enabled substantial im-
provements in output quality. This has prompted
more research evaluating these technologies for
German ATS—particularly in the area of Easy Lan-
guage and Plain Language translation: Deilen et al.
(2023) evaluated different prompting strategies for
generating German Easy Language texts with Chat-
GPT, Deilen et al. (2024) conducted an expert eval-
uation of the commercial ATS system SUMM-AI
on Plain Language translation, and Ahrens et al.
(2025) compared Plain Language translation errors
between two systems. However, the effectiveness
of German LLM-based ATS for end users and post-
editors has not been evaluated yet. This is the
research gap that we are addressing in the present
work.

Recently, Carrer et al. (2024) proposed a mul-
tidimensional approach to evaluating text simpli-
fication, covering comprehension testing, ratings,
and post-editing efficiency, and involving end users,
post-editors, and experts. We apply and extend
their approach to evaluate and compare two sys-
tems based on large language models (LLMs) for
German text simplification .

2.2. Evaluation of Post-editing Effort
Post-editing has recently been identified as the
strongest growth target among language service
providers in Europe (ELIS Research, 2025). With
its widespread use in interlingual machine trans-
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lation, research has increasingly focused on how
translators engage in this task and what is the level
of effort involved (cf., among others, Krings, 2001;
Koponen, 2016; Scarton et al., 2019; Cumbreño
and Aranberri, 2021; Alvarez-Vidal and Oliver,
2023). It has been widely recognized that post-
editing effort encompasses three highly intercon-
nected dimensions: temporal, technical, and cog-
nitive effort (Krings, 2001). Temporal effort (i.e.,
time spent on post-editing) is easily quantifiable
and directly influences productivity. Technical ef-
fort pertains to the editing actions taken by the
editor (e.g., text productions, text eliminations, re-
placements, and shifts) and is often captured using
keylogging data. Cognitive effort refers to the men-
tal processes underlying post-editing, e.g., detect-
ing errors and planning the necessary corrections.
Measuring cognitive effort is challenging due to
its complexity (cf. Vieira, 2017), but pauses have
emerged as indicative of cognitive load. Lacruz
et al. (2012, 2014) proposed measuring clusters
of short pauses, which revealed a clear correlation
with post-editing effort, and established the pause
threshold at 300 ms. This study is one of the first
to specifically measure post-editing effort for text
simplification, with few known comparable attempts
(cf. Carrer et al., 2024).

3. Evaluated systems and texts

Our evaluation includes two LLM-based systems:

• capito.ai1 is a commercial ATS system that
offers automatic simplifications at three levels,
aligned with levels A1, A2, and B1 of the Com-
mon European Framework of Reference for
Languages (CEFR). We evaluated simplifica-
tions at the A2 level, which allows for greater
information density than A1 but still focuses
on essential information and avoids complex
jargon to maximize comprehensibility.

• GPT-4o (OpenAI) is a language model de-
signed for chat interactions. We used the
model snapshot gpt-4o-2024-08-06 via
the OpenAI API.

We opted for closed-source systems because
they are currently still showing stronger perfor-
mance for German ATS than open LLMs (Yousaf
et al., 2025).

3.1. Texts used for evaluation
The texts used in this study originate from a par-
allel corpus of source and automatically simpli-
fied German documents. The corpus was made
available to us by an Austrian-based commercial

1https://app.capito.ai/

provider of text simplification services in the context
of a large-scale research project on automatic text
simplification. The texts span various topics and
genres, including news, administrative texts, and
tourist advertisements. Eight source texts (here-
after: source) were selected according to the fol-
lowing criteria (cf. Säuberli et al., 2023): (a) length
between 100 and 300 words, (b) large variety of
topics, but no topics known to be familiar to a wide
audience, and (c) no need for extensive additional
context for comprehension. The corresponding au-
tomatically simplified versions (capito) were gen-
erated at CEFR level A2 using capito.ai. Addition-
ally, for each of the eight source texts, four further
simplified versions were included in the sample
set: (1) out-of-the-box zero-shot simplification us-
ing the GPT-4o model2 (gpt-4o), (2) manual simpli-
fication (human), (3) post-edited version of capito
(capito+pe), and (4) post-edited version of gpt-4o
(gpt-4o+pe), the latter three versions being pro-
duced as part of the post-editing evaluation (Sec-
tion 4). The sample texts in Austrian German under-
went minimal lexical and orthographic adjustments,
i.e. in three cases, words that might be unfamiliar
to the Swiss end users were identified and replaced
following Dürscheid et al. (2015) (e.g. Inititator >
Initiant); orthography was also adapted to Swiss
German standards (e.g. Straße > Strasse). Our
findings are therefore applicable to all standard vari-
eties of German. Refer to Appendix A for examples
of source and corresponding target versions.

3.2. Comparison of simplifications
Table 1 compares the mean source text measures
with those of the corresponding automatically sim-
plified, post-edited, and manually simplified ver-
sions used in the evaluations.

These measures indicate that both LLM-
generated simplified versions (capito and gpt-4o)
were very similar with respect to character length,
word length, and vocabulary density, while human,
capito+pe, and gpt-4o+pe were of greater length
and lower lexical variety. The former suggests that
explicitation strategies (cf. Maaß, 2020) were ap-
plied in the post-editing and manual simplification
processes, presumably with the addition of clarifi-
cations and examples to improve comprehensibility
for the target group. Mean readability levels as
measured by the Amstad Flesch-Index3 (Amstad,
1978) show a much more homogeneous pattern,

2Prompt: “Übersetze den folgenden Text in Leichte
Sprache. Bitte gib nur eine Vereinfachung an, ohne Ein-
leitung, Alternativen oder Kommentare” (English: “Trans-
late the following text into Easy Language. Please only
provide a simplification, without introduction, alternatives,
or comments.”)

3Flesch reading ease is calculated based on the num-
bers of sentences, words, and syllables in a text. A low

https://app.capito.ai/
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Measure source capito gpt-4o capito+pe gpt-4o+pe human
Length in characters (excl. spaces) 1331 875 899 1435 1448 1548
Length in words 200 142 147 239 236 254
No. of unique words 130 88 93 131 126 135
Type/token ratio 0.657 0.625 0.639 0.568 0.555 0.556
Avg. sentence length (in words) 13.2 7.3 8.6 5.9 7.3 6.0
Avg. word length (in characters) 6.5 5.9 5.8 5.7 5.9 5.8
Amstad Flesch-Index 36 57 56 57 54 59

Table 1: Characteristics of the source, capito, gpt-4o, capito+pe, gpt-4o+pe, and human texts used in
the study (mean values).

with all five simplified versions (rightmost columns)
scoring between 54 and 59. Although this is a clear
indication of greater readability compared to the
source texts (mean=36), it should also be noted
that readability scores below 60 are generally in-
dicative of moderately difficult texts that require a
secondary level of education.

4. Post-editing evaluation

This section describes our post-editing evaluation,
in which we observed the process of human transla-
tors post-editing the output of two LLM-based ATS
systems and measured their productivity.

4.1. Participants
Four German-speaking professional translators
from a commercial provider of text simplification
services were recruited through self-selection sam-
pling. Participants reported having limited profes-
sional experience in post-editing following intralin-
gual manual simplification, ranging from one to two
years of experience to less than one year.

4.2. Procedure
This evaluation replicated and extended Carrer
et al.’s post-editing study. The following methods
were used: (a) a pre-task questionnaire to collect
professional background data as well as attitudinal
data on participants’ practices in both inter- and in-
tralingual translation settings; (b) automatic record-
ing of participants’ typing process in manual simpli-
fication (MS) and post-editing (PE) tasks; (c) a post-
task questionnaire to investigate how the partici-
pants rated their productivity during the tasks. Each
participant performed two MS and two PE tasks in
their workplace and post-edited one capito text in
the first PE task and one gpt-4o text in the second
PE task. The translators followed the provider’s

reading ease (0-30) corresponds to very high difficulty,
whereas a high reading ease (90-100) corresponds to
very low difficulty.

internal criteria catalogue4 for text simplification in
German. To prevent learning effects during the PE
activity, each participant manually simplified and
post-edited two different pairs of texts. Keystroke
logging (GenoGraphiX-Log; Caporossi et al., 2023)
and screen recording of both processes were em-
ployed.

In line with common practice in translation pro-
cess (Alves, 2003; Kappus and Ehrensberger-Dow,
2020) and post-editing research (Krings, 2001;
Alvarez-Vidal and Oliver, 2023), several quantita-
tive measures were used to determine the effort
involved in performing the tasks at document level.
More specifically, effort was quantified in terms
of task duration (i.e., minutes to produce the en-
tire target text), number of keyboard and mouse-
based interaction events (as a measure of addition,
change, regression or navigation), number of cogni-
tive pauses (i.e., pauses with duration greater than
300 ms), and total pause time (cf. Section 2.2).

4.3. Results and discussion
Student’s t-tests with unequal variances were used
for statistical analysis. All statistical tests were one-
tailed with a 5% level of significance (p < 0.05). As
can be seen from Table 2, no significant differences
were observed between human and capito+pe
across any metric (all p > 0.22), indicating com-
parable levels of editing effort. In contrast, com-
parison between human and gpt-4o+pe showed
a trend toward reduced effort, particularly for task
duration (p = 0.08).

Interestingly, by comparing these results with
those reported by Carrer et al. (2024)—who could
not determine any meaningful decrease in effort in
either MS or PE activity—, we observed a larger
gain in efficiency across all effort metrics, especially
in the gpt-4o+pe condition. This implies that post-
editing is becoming more efficient, reducing task du-
ration, user interactions, and idle time. While these
effects remain statistically non-significant, they in-

4https://www.capito.eu/en/
capito-method/

https://www.capito.eu/en/capito-method/
https://www.capito.eu/en/capito-method/
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PE effort metrics human capito+pe gpt-4o+pe
Task duration (h:m:s) 00:22:34 00:17:12 p=0.22 00:15:41 p=0.08
Interaction events 2827 2379 p=0.33 1986 p=0.13
Cognitive pauses 392 318 p=0.24 315 p=0.15
Pause time (h:m:s) 00:17:44 00:15:48 p=0.38 00:13:43 p=0.17

Table 2: Mean values for each measure of effort compared between full manual simplification (human)
vs. two post-editing conditions (capito+pe and gpt-4o+pe). Statistical analysis according to two-sample
Student’s t-tests assuming unequal variances (one tailed).

dicate that newer ATS systems may increasingly
ease cognitive load in post-editing workflows.

Data from the post-task questionnaire—in which
respondents were asked to rate their perceived pro-
ductivity on a 5-point Likert scale (5=very high)—do
not seem to clearly corroborate the above results.
Average self-assessed productivity was similar in
MS (mean=3.50) and PE activities (mean=3.75).
In addition, subjective ratings revealed contrasting
individual differences: productivity assessments
were mixed across post-editing conditions, with one
participant favoring capito+pe, two gpt-4o+pe, and
one reporting no difference. In contrast, percep-
tions of automatic translation quality showed the
opposite tendency, with two participants favoring
capito and one favoring gpt-4o.

5. Expert evaluation

In the following section, we describe our expert eval-
uation, in which we obtained simplification quality
ratings from experienced Easy Language service
providers through an online questionnaire.

5.1. Participants

Four Swiss-based German-speaking experts in
text simplification were recruited through purposive
sampling. Three evaluators had over five years of
professional experience in the field, and one over
three. All of them regularly provided a wide portfolio
of Easy and Plain Language services.

5.2. Procedure

Building on Carrer et al.’s approach, we employed
an online evaluation questionnaire in which the four
experts performed a source-based direct assess-
ment (cf. Graham et al., 2013; Federmann, 2018)
of the simplified texts in our sample set. For each
source text, five corresponding simplified versions
were employed, i.e., two automatically simplified
versions (capito and gpt-4o), two post-edited ver-
sions resulting from the PE evaluation (capito+pe
and gpt-4o+pe), and one manually simplified ver-
sion (human) also resulting from the PE evaluation

(cf. Section 4). Experts evaluated one capito+pe
and one gpt-4o+pe version each.

Evaluators were asked to assign simplicity, ad-
equacy, and fluency scores on 5-point scales
(5=maximal quality; cf. Grabar and Saggion, 2022)
to each simplified version and, if desired, insert
comments. A 4×8 Latin square gave us a total of
32 experimental units and secured an unbiased
response. Evaluators were not provided with any
information about how the target texts had been
produced.

5.3. Results and discussion

A comparison of the average simplicity ratings for
each target text category shows that capito+pe and
gpt-4o+pe were rated higher (mean=4.50, range of
4–5) than the other three categories. The manually
simplified texts obtained a slightly lower average
score (mean=4.38), albeit with the same range of
values (range of 4–5; cf. Figure 2). A similar pat-
tern emerged for the adequacy and fluency ratings.
capito+pe were rated highest overall (mean=4.75,
range of 4–5), while both automatically simplified
versions were assigned the lowest ratings: capito
scored an average of 3.38 (range of 2–4) for ade-
quacy, and gpt-4o received 3.75 (range of 2–5) for
fluency (cf. Figure 2). The ratings are consistent
with the experts’ qualitative feedback, which de-
scribed the two LLM-based versions as generally
lacking the required adequacy and simplicity. Al-
though human and capito+pe were often rated as
being “very good”, it was also pointed out that both
versions could have been simplified to a greater
extent to ensure accessibility to the primary target
group (cf. text measures in Section 3.2). Refer to
Appendix B for examples of experts’ comments.

These results are in line with expert ratings re-
ported in Carrer et al. (2024), where automatically
simplified texts without post-editing were also as-
signed the lowest average scores and manual sim-
plifications were rated in the higher end of the
scale. Crucially, however, the models examined
in the present study achieved stronger overall per-
formance and facilitated more effective post-editing,
with capito+pe in fact obtaining the highest ade-
quacy and fluency ratings.
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Figure 2: Average simplicity, adequacy, and fluency ratings (5=maximal quality) for each target text
category (sample size: 40 texts, of which eight source, eight capito, eight gpt-4o, four capito+pe, four
gpt-4o+pe, eight human.)

6. End-user evaluation

The goal of the end-user evaluation was to com-
pare the comprehensibility of the source texts and
three corresponding simplified versions—the hu-
man simplification, the capito simplification, and
the gpt-4o simplification.

We followed the methodology of Säuberli et al.
(2024) and measured (a) end-users’ actual com-
prehension using multiple-choice questions, and
(b) perceived difficulty using Likert-style ratings.

6.1. Comprehension questions
For each text, we created four multiple-choice ques-
tions with four options and one correct answer each.
The first question concerned the high-level topic of
the text, while the remaining three focused on more
specific details. Attention was paid to ensuring
that the questions were comprehensible and gram-
matically correct, unambiguous, and independent
of one another (i.e., answering a question did not
depend on obtaining the correct answer to any pre-
vious question). The questions were also designed
to be answerable without requiring additional world
knowledge, while at the same time not solvable
through world knowledge alone. In addition, each
question was reviewed by three co-authors to verify
compliance with these criteria and then pilot tested
by a person with cognitive impairments.

In order not to risk biasing the questions towards
one of the simplification methods, we designed
the multiple-choice test based exclusively on the
source text and then showed the same questions
with all text versions. However, this approach re-

sulted in some questions becoming unanswerable
based on the simplified versions (e.g., due to sys-
tems omitting or changing some information from
the source). In those cases, we excluded the re-
sponses from the analysis (1 question for capito,
2 for gpt-4o, and 1 for human).

6.2. Participants
To explore group-specific differences, two cohorts
from different populations were recruited. All partic-
ipants took part on a voluntary basis, gave informed
consent, and received monetary compensation.

6.2.1. Target group

Following approval by the institutional ethics com-
mittee, we recruited 14 participants5 from a recre-
ational program for persons with cognitive impair-
ments in German-speaking Switzerland. Seven
were female, six were male and one was non-binary,
ranging in age from 29 to 72 (mean=45) at the time
of recruitment. All participants had some form of
cognitive impairment with an onset before or after
the age of 18 and therefore represented a primary
target group for simplified language. Furthermore,
all participants were legally entitled to sign the in-
formed consent forms independently.

In a background questionnaire administered prior
to the first session, most respondents (n=10) stated
that they engaged in reading activities on a daily
basis, while a smaller number (n=4) reported doing

5Two participants dropped out of the study and com-
pleted only half of the experiment (i.e., each submitted
16 out of the 32 expected responses).
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so infrequently. Similarly, only a few participants
stated that they regularly read texts in Easy Lan-
guage. The majority (n=12) also reported daily use
of touchscreen devices, with a few (n=2) indicating
less frequent use. All participants listed German
as their native language.

6.2.2. Control group

To compare the effects of text simplification on peo-
ple outside the primary target group, we addition-
ally recruited 15 people without cognitive impair-
ments—current undergraduate and graduate stu-
dents—through simple random sampling at a uni-
versity for applied sciences. Twelve were female,
one was male, and two were non-binary, ranging
in age from 22 to 47 (mean=27.6). Twelve partici-
pants were native German speakers, three did not
list German as their native language but were pro-
ficient at CEFR level C1 or higher. Similarly to the
target group, two-thirds of the participants in the
control group were not used to reading documents
in Easy Language.

6.3. Procedure
Participants completed the experiment using the
Okra app (Säuberli et al., 2023) on Apple iPads.
Each participant read all eight texts in exactly one
version (two texts per version). Text order was
randomized for each participant. Control group
participants read all texts in a single session, while
the experiment was split into two sessions for target
group participants to avoid fatigue.

Following an initial reading, participants were
asked to rate how difficult the text was to read, how
interesting they found the text, and how familiar they
were with the content of the text. The text was then
shown again and participants were asked to answer
the four comprehension questions. We measured
the reading time during the initial reading and the
response time for each comprehension question.

6.4. Statistical analysis
The data collection resulted in a total of 403 indi-
vidual comprehension question responses and 104
ratings from the target group, and 465 responses
and 120 ratings in the control group (after remov-
ing unanswerable questions as mentioned in Sec-
tion 6.1).

For statistical analysis, we applied Bayesian
many-facets Rasch models (Linacre, 1989) from
item response theory (IRT). These are essentially
binary or ordinal regression models that predict re-
sponse probabilities from a linear combination of
several latent variables.

For the comprehension questions, we fitted logis-
tic models that predict the probability of a correct re-

sponse based on the participant’s proficiency level,
the item’s difficulty, and the difficulty contributed by
the text version. For the difficulty ratings, we used
graded response models (Samejima, 1997) pre-
dicting the probability for each rating level from the
participant’s severity, the text’s difficulty (indepen-
dent of version), and the text version’s contribution.
We fitted separate models for the control and target
groups.

6.5. Results and discussion
Figure 3a shows the difficulty estimates based on
the comprehension data. In the target group, the
simplifications from gpt-4o were the easiest (easier
than source with 90% credibility), while the other
simplifications did not have a strong effect on re-
sponse accuracy compared to the source. Inter-
estingly, for the control group, we see the opposite
trends, although there is a strong ceiling effect (only
4.1% incorrect responses, compared to 31.5% in
the target group), leading to less reliable estimates.

Regarding the perceived difficulty ratings (shown
in Figure 3b), the results from the target group
largely follow the same pattern as the comprehen-
sion results, but the differences are less strong.
In the control group, the source texts were rated
significantly more difficult than all the simplified ver-
sions, with no significant differences between the
two ATS systems.

These results are strikingly different from those
reported by Säuberli et al. (2024). The ATS out-
puts are much more successful at reducing diffi-
culty, which can be attributed to the stronger per-
formance of the LLM-based systems employed in
the study at hand. In fact, gpt-4o-generated texts
were better understood by the target group than the
fullmanual simplifications6 (75% vs. 67% compre-
hension accuracy; difference with 80% credibility
in the IRT model). This suggests that LLM-based
ATS for German has made substantial progress
in making texts more accessible to readers with
cognitive impairments. On the other hand, we ob-
serve stark differences between the two participant
groups, with a stronger preference for the manual
simplification in the control group, which is in line
with Säuberli et al. (2024).

On average, the target group exhibited substan-
tially lower reading speeds (median=134 words
per minute) than the control group (median=194
words per minute). Given an average reading
speed of 179 words per minute for adults in German
(Trauzettel-Klosinski et al., 2012), this suggests that
most participants read the texts carefully before rat-

6Note that in Säuberli et al.’s study, the target group
participants were generally much more experienced with
reading Easy Language. This may have additionally
contributed to the differences in results.
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Figure 3: IRT-based difficulty estimates based on the response accuracies in the comprehension questions
and the perceived difficulty ratings. Difficulty is measured in logits. Estimates for the four text versions
are constrained to sum to zero. Error bars represent 80%, 90%, and 95% Bayesian credible intervals
(CI). ▲/▲▲/▲▲▲ indicates that the 80/90/95% CI of the difference between the two text versions does not
include zero.

ing them. However, there were also some outliers
with implausibly high reading speeds in both groups,
indicating that some texts were only skimmed or
skipped entirely during the first reading.

7. Overall discussion and
conclusions

We carried out an extensive mixed-method eval-
uation study involving post-editors, experts, and
end users. The findings revealed clear variations in
the perception and comprehension of the simplified
texts, which reinforces the advantages of a multi-
stakeholder, human-centric approach to the evalu-
ation of ATS models, as proposed by Carrer et al.
(2024). Returning to our central research question—
how effective latest-generation LLM-based systems
are in real-world document-level ATS scenarios—
the effectiveness of the ATS outputs under review
emerged across several dimensions, including post-
editing efficiency, expert direct assessments and, in
the case of gpt-4o, comprehensibility for the target
group (increase of 12.5 percentage points in com-
prehension accuracy). Compared to Carrer et al.
(2024), the results indicate that both capito and
gpt-4o enabled more efficient post-editing, with an
increase in productivity of around 30% compared to
full manual simplification, thereby compensating for
qualitative shortcomings in the automatic outputs.
Potential objections that post-editors’ performance
improved over time merely due to greater familiar-
ity with the relevant workflow can be dismissed,
since, as outlined in Section 4.1, participants had

only limited prior experience in post-editing ATS
outputs.

When comparing evaluation perspectives, we
observed that the control group’s ratings—which
identified the most difficult texts in the source
documents—aligned with those of the experts,
while the target group’s perceived difficulty scores
and response accuracy rates clearly favored the
simplifications from gpt-4o. This finding is particu-
larly noteworthy, as it highlights the considerable
progress of recent LLM-based ATS systems for
German in producing simplifications that measur-
ably enhance accessibility for end users. It should
be emphasized that, in comparison with Säuberli
et al. (2024), respondents in our study exhibited far
less skipping or skimming behavior, as evidenced
by reading speed measurements (cf. Section 6.5).
The extent to which target group characteristics
(e.g., age, familiarity with Easy Language materi-
als, or prior experience) influenced these results
remains uncertain and warrants further investiga-
tion.

Future research will expand the current find-
ings by incorporating more quantitative and qualita-
tive data from additional experiments with diverse
groups of target users. Integrating think-aloud pro-
tocols or post-task interviews into future holistic
evaluations of ATS models could provide valuable
insights into cognitive load, while also offering more
reliable and nuanced perspectives into the end
users’ subjective preferences and perceptions. Fur-
thermore, extending beyond metric and human eval-
uations based on test sets and conducting addi-
tional impact evaluations of LLM-based ATS in real-
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world usage could facilitate a more profound com-
prehension of how deployed ATS systems followed
by post-editing may enhance key performance indi-
cators in complex real-world settings, such as text
simplification agencies in multilingual Switzerland.
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Moreover, multiple-choice testing formats have
often attracted criticism for measuring test-taking
skills more than receptive language ability (Jones,
2020; Stevenson, 2010). Administering multiple-
choice formats may be even more problematic
for people with cognitive impairments (Finlay and
Lyons, 2001). As mentioned above, future evalua-
tions should include broader qualitative measures
to counterbalance such limitations.
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A. Sample texts with comprehension questions

The following is a sample source text along with four corresponding simplified versions (i.e. human,
capito, gpt-4o, and gpt-4o+pe) and four comprehension questions.

A.1. source
Back to the roots - die Post bleibt!
Nachdem Herr Bürgermeister Christian Sander von der Post AG Wien informiert wurde, dass die Postfiliale
in der Hauptstrasse nicht kostendeckend geführt werden kann und Anfang Juni eine Entscheidung
bezüglich der weiteren Vorgehensweise fällt, wurde er sofort tätig.
Nachdem die Post AG Stillschweigen verlangte, hat er dem natürlich Folge geleistet. Seine Kontakte zum
Land und auch ins Ministerium konnten Früchte tragen. Das Wichtigste dabei war aber im Hintergrund
die Zusammenarbeit mit der Post AG.
Nicht immer führen populistische Massnahmen zum Ziel. Im Gegenteil: Oft sind diese auch hinderlich
in wichtigen Verhandlungen. Über den Verbleib der BAWAG ist dem Bürgermeister zum derzeitigen
Zeitpunkt noch nichts bekannt!
In weiterer Folge wird im Herbst eine Umstrukturierung stattfinden und die Post auf ihren alten Standort -
das Gebäude ist ja nach wie vor im Eigentum der Post - in die Ungerfeldgasse Nr. 4 übersiedeln.
Hier sind genügend Parkplätze vorhanden und auch der Postlieferwagen behindert nicht mehr in der
Fussgängerzone. Ein Mitarbeiter wird in einer nach jetziger Frequenzerhebung gestalteten Arbeitszeit für
Sie da sein und darüber hinaus entsteht in Kindberg eine der modernsten Postfilialen Österreichs!
Die Gemeinde wird möglichst zeitnahe über die weiteren Schritte informieren. Es freut uns, dass durch
die gemeinsamen Bemühungen unseres Bürgermeisters und der Post AG unsere Post-Filiale in Kindberg
erhalten bleibt.

A.2. human
Die Post bleibt in Kindberg!
In Kindberg gibt es in der Hauptstrasse eine Post-Stelle.
Sie wird geschlossen,
aber zum Glück bekommt Kindberg eine neue Post-Stelle.
Der Hauptsitz der Post ist in Wien.
Bürgermeister Christian Sander hat gesagt:
Die Post in Kindberg kostet zu viel Geld.
Wir entscheiden Anfang Juni,
ob wir die Post schliessen müssen.
Der Hauptsitz hat gefordert,
dass Christian Sander diese Information nicht veröffentlicht.
Der Bürgermeister hat sich natürlich daran gehalten.
Aber er wollte nicht, dass die Post schliesst.
Deshalb hat er sofort etwas unternommen.
Christian Sander hat mit Politiker*innen
vom Bundesland und vom Bund gesprochen.
Auch mit der Post hat er immer zusammengearbeitet.
Das zeigt: Es hilft nicht immer, wenn man
ein Problem öffentlicht macht und darüber schimpft.
Das ist manchmal sogar schlecht für die Verhandlungen.
Christian Sander hat das also gut gelöst.
Wie geht es jetzt mit der Post weiter?
Die Post bleibt in Kindberg.
Aber im Herbst gibt es einige Änderungen.
Die Post kommt wieder dorthin,
wo sie früher war: in die Ungerfeldgasse 4.
Das ist kein Problem,
weil das Gebäude noch der Post gehört.
Hier gibt es genug Parkplätze.
Auch der Post-Lieferwagen hat genug Platz.
Er stört nicht mehr in der Fussgänger-Zone,
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wie es in der Hauptstrasse war.
Ausserdem schaut die Post jetzt:
Wann kommen viele Menschen?
Wann sollten wir offen haben?
Dann passt die Post ihre Öffnungszeiten an.
Die neue Post-Stelle wird
eine der modernsten Post-Stellen in ganz Österreich.
Wie geht es mit der BAWAG weiter?
In der Hauptstrasse war auch eine BAWAG
in der Post-Stelle.
Der Bürgermeister weiss noch nicht, wie es damit weitergeht.
Und jetzt?
Wir informieren Sie so schnell wie möglich,
was als nächstes passiert.
Unser Bürgermeister und die Post haben sich sehr bemüht.
Deshalb haben wir weiterhin eine Post in Kindberg.
Das freut uns sehr!

A.3. capito
Die Post bleibt in Kindberg
Der Bürgermeister Christian Sander erfuhr von der Post AG Wien, dass die Postfiliale in der Hauptstrasse
nicht genug Geld verdient.
Im Juni entscheidet die Post AG, was sie macht.
Der Bürgermeister handelte sofort.
Die Post AG wollte, dass er nichts sagt.
Er hielt sich daran.
Seine Kontakte halfen ihm.
Wichtig war die Zusammenarbeit mit der Post AG.
Populistische Massnahmen helfen oft nicht.
Sie stören wichtige Verhandlungen.
Der Bürgermeister weiss noch nichts über die BAWAG.
Im Herbst zieht die Post in die Ungerfeldgasse Nummer 4.
Dort gibt es genug Parkplätze.
Der Postwagen stört nicht mehr in der Fussgängerzone.
Ein Mitarbeiter arbeitet nach Bedarf.
In Kindberg entsteht eine moderne Postfiliale.
Die Gemeinde informiert bald über die nächsten Schritte.
Der Bürgermeister und die Post AG haben die Post-Filiale gerettet.

A.4. gpt-4o
Die Post in Kindberg bleibt offen. Der Bürgermeister, Herr Christian Sander, hat mit der Post gesprochen.
Die Post in der Hauptstrasse bringt nicht genug Geld. Es gab ein Geheimtreffen. Der Bürgermeister
arbeitete mit dem Land und dem Ministerium zusammen. Im Herbst zieht die Post in die Ungerfeldgasse
Nr. 4 um. Dort gibt es mehr Parkplätze. Die neue Post wird modern sein. Die Gemeinde informiert bald
über die nächsten Schritte. Es ist gut, dass die Post in Kindberg bleibt.

A.5. gpt-4o+pe
Die Post in Kindberg bleibt offen!
Die Post AG in Wien hat Bürgermeister Christian Sander informiert, dass die Post in der Hauptstrasse in
Kindberg zu wenig Geld bringt. In Juni sollte es eine Entscheidung geben, ob sie zugesperrt wird oder
nicht. Der Bürgermeister hat sofort etwas für die Post-Filiale getan. Das Wichtigste waren die Gespräche
mit der Post AG in Wien. Aber auch seine Kontakte zum Land und zum Ministerium haben geholfen.
Im Herbst zieht die Post in die Ungerfeldgasse Nr. 4 um. Das ist der alte Standort und das Gebäude
gehört ja noch immer der Post. Dort gibt es genugf Parkplätze und die Lieferwägen der Post fahren nicht
mehr in der Fussgängerzone. Die neue Post-Filiale wird eine der modernsten Filialen in ganz Österreich
sein.
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Die Gemeinde wird Sie so schnell wie möglich informieren, wie es weitergeht. Es ist gut, dass es in
Kindberg weiter eine Post-Filiale geben wird!

A.6. Comprehension questions
Q1. Um was geht es in dem Text?

A) Die Post bleibt in Kindberg. (correct)

B) Ein neues Rathaus wird gebaut. (incorrect)

C) Die Fussgänger-Zone wird grösser. (incorrect)

D) Die Post wird komplett geschlossen. (incorrect)

Q2. Was hat der Bürgermeister gemacht?

A) Er hat mit seinen Kontakten gesprochen. (correct)

B) Er hat selbst eine neue Post eröffnet. (incorrect)

C) Er hat einen Protest organisiert. (incorrect)

D) Steht nicht im Text. (incorrect)

Q3. Was passiert im Herbst mit der Post in Kindberg?

A) Die Post wird geschlossen. (incorrect)

B) Die Post ist wieder in der Ungerfeldgasse. (correct)

C) Die Post bleibt in der Hauptstrasse. (incorrect)

D) Steht nicht im Text. (incorrect)

Q4. Was bekommt Kindberg nach dem Umbau?

A) Eine moderne Post. (correct)

B) Ein neues Einkaufs-Zentrum. (incorrect)

C) Ein neues Parkhaus neben der Post. (incorrect)

D) Steht nicht im Text. (incorrect)

B. Expert comments

The following is a selection of comments from the expert evaluation. Comments were translated into
English from German.

B.1. human
Although human were often rated as being “very good”, it was also pointed out that they could have been
further simplified to ensure accessibility to the primary target group.

• “I think the target text is a very successful translation. All the information is there, it is easy to
understand linguistically, and the use of ‘you’ makes it feel personal. The topic is well explained. The
presentation and length are also good.”

• “All in all, a very successful translation.”

• “The text is not written in Easy Language, as it contains many subordinate clauses, third-person
pronouns, genitive constructions, gender-neutral spelling, etc. The target audience for Easy Language
would not understand this text.”

• “This text is not in Easy Language. It contains, for example, several statements per sentence, nominal
style and participles. The sentences are difficult in structure, e.g. starting with an object.”
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B.2. capito
Experts reported several simplicity/adequacy issues.

• “Target text is unstructured, with disjointed sentences and poor prioritisation of the selected content,
making it difficult to understand.”

• “English expressions, words without explanations and the graphic design hinder comprehension.”

• “The individual sentences are simpler, making the entire text easier to read. However, the use of
many difficult words means that the content is actually hardly any easier to understand.”

• “The structure of the information (plot) is incorrect in the Easy Language version, and the whole thing
seems very disjointed.”

B.3. capito+pe
Although one expert rated capito+pe as very good, another questioned their simplicity.

• “I really like the adapted structure. First, the project is explained. The information about the founder
comes at the end. The subheadings provide good orientation. The sections also help to guide the
reader. I think it’s a successful adaptation.”

• “The text is simple, and the layout (each sentence begins on a new line) is particularly helpful.
Nevertheless, it is not yet Easy Language (subordinate clauses, third-person pronouns, etc.).”

• “No comments.”

B.4. gpt-4o
Experts reported simplicity/adequacy issues.

• “This target text is far from being written in Easy Language. It is good that a lot of unnecessary
information has been removed. This would not be relevant for other target groups either. However,
the text uses a lot of passive constructions, participle constructions, future tense, subordinate clauses,
and so on. It would be too difficult even if it was labelled ’plain language’.”

• “I have the impression that the target text does not accurately reflect the content.”

• “The sentences are simpler and the text is easier to read, but the use of difficult and abstract terms
that are not explained makes it less comprehensible than the source text.”

B.5. gpt-4o+pe
Experts reported mainly simplicity issues.

• “Graphical representation too dense in the Easy Language text, long sentences, numerous words
unchanged and without explanation.”

• “The target text could be simplified a little more. There are sentences with more than one piece of
information and passive constructions.”

• “This is no text in Easy Language. It does not help to break lines after just a few words. This makes
the sentences appear shorter, but in fact they are not.”
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