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In an increasingly networked world, people who cannot participate in written communication are particularly at risk of social exclusion. Like other concepts of barrier-free communication, Easy Language (“Leichte Sprache”) attempts to enhance perceptibility and comprehensibility of texts for people with reading impairments by means of a rule-based reduction of complexity on the text side. The underlying assumption of simplified languages is that the reduction of linguistic complexity correspondingly reduces cognitive processing costs. However, this interplay between linguistic complexity and cognitive processing costs still needs to be investigated by empirical research as up to date there are only a few studies investigating the perception and reception of Easy Language, mostly using offline methods (e.g., questionnaires or retrospective interviews). In contrast to offline methods, which are only capable of assessing comprehension products, online methods allow researchers to track what a participant is focusing their attention on at any given time and to thereby develop a detailed representation of the time-course of cognitive language processing. In our paper, we aim to point out how different online methods (eye-tracking, EEG and fMRI) can be used for investigating the empirical validity of the postulated rules for Easy Language by evaluating cognitive processing efficiency. Besides discussing the applicability of those neuroscientific online methods in Easy Language research, we discuss the importance of collecting personal and neuropsychological data to gain detailed profiles of the participants and therefore not only contribute to the explanation of variance but furthermore to determine the role of neuropsychological skills on reading proficiency. For each online method we elaborate basic principles, discuss some of the main findings in cognitive sciences and demonstrate the greatest advantages but also restrictions of the method and challenges related to the data collection process with impaired participants. Furthermore, we outline current challenges in Easy Language research and summarize remaining research gaps. On a final note, we emphasize that it is both the establishment of online methods and the data triangulation in Easy Language research that enable researchers to gain a profound insight into the cognitive processing of simplified languages.
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INTRODUCTION
Easy Language is conceived as a variety of a language that is reduced systematically on different linguistic levels, for example on the lexical and syntactic level (cf. Maaß, 2015). On a continuum with different comprehensibility levels represented by specific language forms, Easy Language is characterized by a maximum comprehensibility level and constitutes one extreme pole of the continuum. The other extreme pole, the elaborate level, is represented by languages for special purposes. Plain Language and standard language are located between these two extreme poles, plain language having an intermediary comprehensibility level and standard language being the standard level (cf. Maaß, 2020: 51). Easy Language has initially been developed for individuals with intellectual and learning disabilities who have difficulties with understanding regular texts written in standard language. Today, however, the target groups are significantly larger, comprising also individuals with dementia, prelingual hearing impairment and aphasia as well as functional illiterates and people with German as a second language (Bredel and Maaß, 2016a: 140–172).
A major challenge Easy Language research is currently facing consists in the empirical investigation of the effectiveness of the different rules postulated by the guidelines for Easy Language, for example, with regard to German Easy Language, by the early practical guidelines (Inclusion Europe, 2009;1Netzwerk Leichte Sprache, 2009;2BITV 2.0, 20113) and by the scientifically founded guidelines (Maaß, 2015; Bredel and Maaß, 2016a; Bredel and Maaß, 2016b; cf. Maaß, 2020: 69–87). It is thus necessary to investigate the comprehension of Easy Language. In linguistics and its neighbouring disciplines, the different methods used for the investigation of comprehension can be subdivided into two groups: online methods on the one hand and offline methods on the other. Online methods measure “the processes that come into play in comprehension itself” (Gillioz and Zufferey, 2020: 17); in this context, Christmann (2002) uses the term processes of comprehension. Examples of online methods are eye-tracking, electroencephalography (EEG) or functional magnetic resonance imaging (fMRI). On the other hand, offline methods “affect the final interpretations resulting from the comprehension process” (Gillioz and Zufferey, 2020: 17); for designating the object of offline methods, Christmann (2002) uses the term products of comprehension. Examples of offline methods are questionnaires or recall tasks.
The empirical investigation of the effectiveness of different rules on Easy Language has so far mainly been restricted to the use of offline methods (e.g., Lange, 2019). In contrast, only very few studies have addressed the comprehension of Easy Language using online methods (but: Pappert and Bock, 2019; Fuchs et al. submitted manuscript)4. Even though “[t]here are no good or bad measures in experimental linguistics” (Gillioz and Zufferey, 2020: 19), processes of comprehension can only be investigated via online methods — and it is in this field that the most significant current research gaps in Easy Language research are located. As an important basis for addressing these desiderata, the present article provides the relevant background information about online methods allowing to investigate processes of comprehension in the context of Easy Language and its target groups. The article is structured as follows: Metadata and Test Battery section shows which metadata and neuropsychological information about the participants should be collected; the following sections focus on the online methods eye-tracking (Eye-Tracking section), EEG section and fMRI section and their application in the context of Easy Language research. In the final section, the strengths and problems of online methods in the context of Easy Language are summarized.
METADATA AND TEST BATTERY
Metadata
Since the target groups for Easy Language are heterogeneous within and across groups it is important to collect metadata concerning the participants. Similarly to other psycholinguistic experiments, general data such as age, sex, native language etc. are collected. This information is important because factors such as native language or educational level can impact the level of reading experience which in turn influences reading skills. However, additional data come into play when involving participants with special communication needs. Information on the kind and degree of disability is important in order to differentiate the target groups. Differentiating the target groups is necessary to analyze cognitive factors that impact reading ability. Furthermore, the degree of disability is one of the main factors influencing an individual’s level of reading ability.
Comparable to other psycholinguistic experiments and tests, data collection has to be carried out on the basis of informed consent. In the case of persons not capable of giving consent (e.g., children, some of the people with cognitive disability or dementia), their legal representative will be asked to sign the form. In case they are able to give consent, information on the experiment has to be presented in Easy or Plain Language to ensure comprehensibility.
Neuropsychological Testing
As the target group of German Easy Language with its several subgroups is expected to be very heterogeneous concerning not only the recipients’ abilities to process written language but also their cognitive performance, neuropsychological skills should be evaluated precisely when investigating language processing with regard to Easy Language.
In the course of variance explanation, the participants’ neuropsychological performance is to be regarded as of the same importance as their metadata (as discussed above). Therefore, a neuropsychological test battery should be implemented in each experimental design using online methods to examine cognitive processing. A minimum of the following subtests and their constructs are recommended to be taken into consideration. As the discussed tests are suitable for German native speakers they may need to be adapted to the examined language. Equivalent or similar tests that measure corresponding abilities should be used and are commonly available in neuropsychological assessment batteries for the relevant language.
Psychomotor Ability and Mental Flexibility
Psychomotor ability, speed of processing and mental flexibility can be assessed by the Trail Making Test (TMT-A and TMT-B). The TMT-A tests for psychomotor ability and speed of processing. The widely used diagnostic instrument originates in the Army Individual Test Battery (1944), where it was used for diagnosing attention disorders. The TMT is a paper and pencil test, where participants are asked to connect numbers (1–25) in ascending order by drawing a connective line without lifting the pen off the paper. The second part of the TMT (TMT-B) additionally takes mental flexibility into account as participants are asked to not only connect numbers but also letters in alternating order (numbers 1–13, letters A–L). For both parts, participants’ performance is evaluated by the time taken to complete the task. In order to pass the test, participants are required to take no longer than 3 min for each part. In consequence, participants with a slow cognitive processing speed will likely fail the TMT-A and the TMT-B.
Working Memory
As the working memory capacity is an important factor in processing written language (e.g., Ober et al., 2019), it should be taken into investigation for each individual. One possible way to do so is through having participants repeat a series of numbers (Zahlenspanne). This is done in numerous test batteries (e.g., WAIS-R by Wechsler, 1981). In the test “Zahlenspanne” the reproduction of a number series by the participants is queried forwards (2–9 digits) in the first and backwards (2–8 digits) in a second part and allows conclusions about the participants’ auditory memory span. The auditory processing abilities are particularly relevant for a successful acquisition of written language (Wise et al., 2010; Pezzino et al., 2019) and should be considered as highly relevant when assessing a neuropsychological profile of the target group. Considering that people with intellectual disability are reported to show a specific deficit in the phonological memory span (Schuchardt et al., 2011), working memory might take on an important role in the reading abilities and should be carefully surveyed. Psycholinguistic studies have found that the working memory span of unimpaired adults has an average size of six to eight items (digits, words or other units) depending on the phonological complexity of these (Miller, 1956; Hulme et al., 1995).
Word Fluency
Word fluency is considered a factor of verbal intelligence. It can be measured through the Regensburger Wortflüssigkeitstest (RWT - “Regensburger Word Fluency Test” by Aschenbrenner et al., 2000). Participants are given a category and are asked to orally list as many words as possible in 1 min. Three categories are considered in the RWT: Semantic (e.g., animals), lexical/phonemic (e.g., words beginning with the letter “p”) and mixed semantic (e.g., alternating “fruits” and “sports”). By analyzing participants’ ability to generate words, conclusions can be drawn about the size and organization of the mental lexicon as well as their cognitive strategies for successful and fast word retrieval (Whiteside et al., 2016).
Verbal Intelligence
For verbal intelligence the Mehrfachwahl-Wortschatz-Intelligenztest (MWT-B - “Multiple-Choice Vocabulary Intelligence Test” by Lehrl, 2005) can be used. Participants are asked to select one existing word within a word selection of non-words. In each line four, non-words are presented with one real word. The number of recognized words, out of the whole of 37 lines, then gives feedback on vocabulary size and verbal intelligence. It should be taken into account though, that because of the MWT-B being a written assignment, participants with low literacy skills might find special challenges solving the test.
A further analysis and correlation of the described neuropsychological testing as well as the metadata with processing data described in the further sections could possibly be used in the attempt of defining determinants for the reading and processing abilities of individuals with communicative impairments. This kind of data triangulation furthermore contributes to explaining the statistical variation among the target groups. Besides the factors described above, Hansen-Schirra and Maaß (2020: 29) suggest testing the target groups’ abilities concerning hand-eye coordination, visual processing speed, visual-spatial abilities, general level of intelligence and reading speed. While those abilities can also be relevant, researchers working with Easy Language target groups should consider the duration of the experiments themselves and of the pretesting in order to avoid overstraining the participants mentally and/or physically. It is important to consider that certain challenges can occur when dealing with Easy Language target groups and to carefully select the tests suitable for your specific research question. The whole test battery should not be too extensive. In addition, some of the tests will possibly not be applicable due to the limitations in reading abilities and comprehension abilities or sensory limitations of several participants.
EYE-TRACKING
Eye-tracking is one of the most widely used techniques to investigate cognitive processes in reading (for an overview see e.g., Rayner, 1992; Rayner, 1998).
Most of the currently available eye-trackers are infrared video-based tracking systems mounted beneath or integrated into a display screen. The camera emits infrared light which is directed at the eyes. After entering the retina, a large proportion of the light is reflected and captured by image sensors. Subsequently, an eye gaze analysis software is used to calculate eye movements, gaze direction and fixation points. As it is assumed that the time the participant spends fixating on a word equals the time the word is being processed (a phenomenon known as “eye-mind assumption,” cf. Just and Carpenter, 1980), fixations are used as an indicator of participants’ focus of attention. Therefore, the fixation position indicates, at least to a certain extent, which part of the sentence is currently processed. As a longer fixation duration is usually associated with a deeper or more effortful cognitive processing, the time the eyes remain on and return to this position is also indicative of the difficulty in extracting word information. Researchers are consequently able to identify passages, words or even letters that increase cognitive processing costs which in turn allows them to draw inferences about the underlying psychological processes during reading. To ensure that the comprehension process was successful, those drawn inferences from the eye-tracking experiment can then be checked against results from further comprehension tests, such as text-picture-matching or follow-up questions.
Since several studies have shown that eye movements are directly influenced by textual variables — for example, increased linguistic complexity leads to increased fixation duration and decreased saccade length — eye-tracking is especially suited to investigate the empirical validity of the postulated rules for Easy Language. In recent years, more and more researchers are taking advantage of this when evaluating the effectiveness of Easy Language rules.
Three eye-tracking studies are currently being conducted by the research group “Simply complex – Easy Language.” Two of them investigate processing costs at the interface of morphology and lexis: Schiffl (2020) focuses on the effects of a target word’s frequency, length and number of occurrences in the text, while Deilen (2020) infers differences in the cognitive processing of compounds that are segmented with a hyphen, segmented with a mediopoint or not segmented at all. As both studies involve the target groups of Easy Language — adults with cognitive impairment and students with prelingual hearing impairment – they face similar challenges conducting and carrying out the eye-tracking data acquisition (see Deilen and Schiffl, 2020). Eye-tracking was also used in the study conducted by Fuchs et al. (submitted manuscript) on the processing of causal and conditional relations by adults with and without intellectual disabilities.
Other researchers like Wellmann (2021) and Gutermuth (2020) also have implemented eye-tracking research with one or more of the Easy Language target groups to evaluate reading and comprehension processes. Similarly to Deilen (2020), Wellmann (2021) sets out to answer the question of how different segmentation signs (namely hyphen and mediopoint) affect the processing of compounds in Easy Language. Her study was conducted with representatives of the target group “learners of German as a second language.” Gutermuth (2020) investigates the reception and processing difficulties of authentic texts with varying complexity levels (including Plain Language) for people with cognitive impairment, people with migration background and seniors. For her study she combined eye-tracking with tests of comprehensibility and recall.
One of the main advantages of using eye-tracking technology to investigate cognitive processing of Easy Language is that many of the currently available systems are mobile. Since there is no need for participants to leave their familiar surroundings, researchers can conduct their studies at different locations, thus reaching many of the heterogenous target groups of Easy Language. However, researchers investigating cognitive processing within the Easy Language target groups should be aware of several challenges when conducting their experiments. Many times, participants with cognitive impairment (due to mental disabilities, dementia, aphasia or other circumstances) will not be capable of the same requirements as unimpaired participants. To avoid mentally and/or cognitively overstraining the participants, conductors should carefully monitor the experiment’s duration. Furthermore, participants with impairment cannot be expected to show the same ability in terms of understanding and acting in accordance to experimental instructions. Instructions should therefore be held rather simple than complicated and tasks should not involve complex steps or combinations (e.g., “if sentence x is true, press button 1; if not, press button 2”). In terms of self-control, participants with cognitive impairment might face difficulties, making it harder to sit quietly in front of a computer screen while restricting head and body movement. Even if instructions are well understood, participants with impairment might need more guidance and reminders in comparison to unimpaired adults. Also, participants without impairment, especially university students, will usually have an easier time dealing with the unnatural situation of (reading) experiments. Lastly, on a more practical level, physical impairments concerning the eyes (e.g., squint, nystagmus, thick glasses) seem to occur more often within the group of intellectually impaired people, making the calibration of the eye-tracking-system more difficult (cf. Splunder et al., 2006; Csakvari and Gyori, 2015).
EEG
The Electroencephalogram (EEG) has been a useful technique in neurophysiological, psycholinguistic and clinical linguistic research, as well as neuropsychological diagnostics. Since the 1920s, researchers measure electric activity on the human scalp by means of active electrodes. The positive or negative signals derive from summed postsynaptic polar shifts from pyramidal cells perpendicular to the cortical surface (cf. Luck, 2014). When a participant perceives auditory or visual stimuli, the neurotransmissions move to the scalp surface. Depending on the study, a differing number of active or passive electrodes pick up the voltage fluctuations. The potentials connected to a specific event are called event related potentials (ERPs) and appear as soon as a participant perceives a stimulus. Therefore, EEG has a high temporal resolution and is highly efficient in research dealing with the time course of stimuli processing.
To measure ERPs, active or passive electrodes are connected to an amplifier from which the signal is sent to a computer (Luck, 2014: 21). Because of the high sensitivity to muscle and eye movements, eye blinks, heart beat and power signal artefacts, eye electrodes are usually placed next to the eyes and experiments take place in a soundproof cabin. The raw data has to be preprocessed before it can be analyzed. Processing steps include filtering of the frequency bandwidth, decomposition into independent components (ICA) so that muscle and eyeblink artefacts are erased from the signal, and baseline correction. Then, the data can be segmented into the relevant time windows associated with a critical stimulus. The analysis methods for ERPs differ from time-frequency-analysis. The extraction of ERPs happens by averaging trial amplitude values of same experimental conditions for each participant in a first step and grand-averaging amplitudes of conditions across all participants in a second step. The pairwise-comparisons between the conditions across all participants can then be undertaken by a cluster-based permutation test. Here, the amplitude values of the two conditions are compared and significant differences between conditions for each time point in each electrode position can be detected.
Whereas ERPs are sensitive to the time domain, time-frequency-analysis adds a further dimension to the observations. Here, the EEG signal is decomposed in five frequency bands of interest that range from <4 Hz (delta band) up to 80 Hz (gamma band, 30–80 Hz) and analyzed according to an event (event related oscillation, c.f. Tamm, 2005: 8–12).
The extracted ERPs can give insights into a wide range of brain responses towards stimuli. Participants’ responses towards uncanonical sentence structures or morpho-syntactic violations (classically reported as a positive voltage shift 600 ms after the stimulus (Osterhout and Holcomb, 1992: 791) can be observed as well as participants’ expectancy towards an auditory or visual stimulus. A word’s frequency, familiarity or phonological complexity modulates the activation level and therefore is more or less expected in a sentence. These effects have been reported as enhanced negativity after 400 ms post onset an unexpected stimulus (cf. Kutas and Hillyard, 1980a: 103, Kutas and Hillyard, 1980b: 203–205, Kutas and Federmeier, 2011: 622–644 for a review). Over the past decades, a huge psycholinguistic research field has expanded observing components such as the P300, N400 and P600 creating a complex mass of theories on the interaction of context with the incremental integration of words into a sentence on all linguistic levels. By means of the components, the relationship between cognitive processing efficiency and a participant’s comprehension of an Easy Language product can be examined (e.g., Van Petten and Luka, 2012 for a review on prediction). For instance, the use of words with higher frequency could be reflected in a decrease of the N400 component. This would imply that the brain required less processing costs in order to process the word on a semantic level. Another effect could be diminished brain activity due to syntactic complexity reduction when readers process Easy Language material. If there was no processing cost decrease when an adult control group had read Easy Language sentences, the syntactic structure of the stimulus should be revised. Increasingly, also time-frequency-analysis has been employed in language processing studies (Prystauka and Lewis, 2019: 5–31 for a review). For instance, the processing of semantic anomalies have been found in increased theta oscillations (3–7 Hz) (e.g., Bastiaansen and Hagoort, 2015: 2,100–2,103, and gamma band oscillation (>30 Hz) (e.g., Hald et al., 2006: 95–98) as well as decrease in beta power (16-19 Hz) (Wang et al., 2012: 2904-2906). Whereas a wide range of questions on interlingual comparisons, clinical research questions and research on second language learners has been observed (e.g., Hahne, 2001; Midgley et al., 2009; Barkley et al., 2015; Almor et al., 2017), to our knowledge no research has been undertaken exploring the processing of reduced or simplified language such as Plain English or German Easy Language using the EEG methodology so far. In Korean, Kang et al. (2017) investigated the influence of intelligence level (high or low) on the processing of visuo-spatial and language tasks with two difficulty levels. Measuring alpha, beta and theta band coherence, the results showed that individuals with different cognitive preconditions processed the stimuli of the two tasks differently (Kang et al., 2017: 51ff.). Even though the study is not a linguistic one on simplified Korean, it reveals that the results obtained in the time-frequency-domain potentially reflect specific linguistic aspects in a text that lead to increased processing costs for specific target groups.
Because of the well-established research on language processing through EEG, the method can serve as a useful tool for modeling complexity stages in processing simplified language. Theoretically, there is no restriction to be included in EEG experiments and all types of stimuli can be presented. Furthermore, the method can be combined e.g., with eye-tracking or fMRI. The extraction of ERPs and the analysis of the time-frequency domain make it possible to draw conclusions on very specific language phenomena and therefore built models on the complexity of language processing for simplified languages as well. When testing members of the target group, insights into interacting processes such as attention, memory and language processes can be observed with EEG. Potentially, predictors for the usefulness of simplified language can be detected.
However, several aspects need to be considered when planning an EEG study with target groups of Easy Language. Participants with cognitive impairments are more likely to have a lower attention span as compared to unimpaired groups and thus might have difficulties following the instructions. Also, movement artefacts are more likely for this group. Reading assessments, neuropsychological tests (see Chapter 2) and additional behavioral measures are crucial for those participants to control for effects associated with cognitive impairments. It is also important to consider possible methodological constraints. When presenting a whole text to participants in reading studies, eye movements during reading cause strong artefacts that distort the ERP recording. Therefore, text stimuli must be presented one word at a time, either in rapid serial visual presentation (RSVP) or self-paced reading mode. However, RSVP cannot be considered a natural reading situation as participants have no control over the input. Additionally, in order to get a better resolution of the ERP components, words are usually presented at slow rates (500–800 ms per word), while in natural reading, readers generally read five words per second. The prolonged duration of the word presentation may cause interpretive processes in the reader that would be reflected in the ERPs (Camblin et al., 2007: 176–178). Self-paced reading is considered more natural than RSVP and has been employed in ERP studies (e.g. Ditman et al., 2007). Nevertheless, it may cause eye movement artefacts and may increase the probability of interpretive processes. Furthermore, it can be a problematic task for subjects with cognitive disabilities. To bypass this problem, auditory presentation is used in many studies. Some findings show that components are sensitive to input modality, for instance the N400. Holcomb and Neville (1990) found that the N400 occurred earlier and lasted longer with auditory than with written stimuli presentation. Additionally, the scalp distribution is different for the two modalities (Holcomb and Neville, 1990:296–301). Therefore, it has to be ensured that the participants have sufficient reading skills so that the stimuli can be visually presented.
In general, it has to be considered that parts of the target group might face difficulties taking part in an EEG study. Even though EEG is a non-invasive method, the necessity of sitting in a soundproof booth without being allowed to move makes the situation ethically critical. For some target groups the demands might be bearable, e.g., for prelingually hearing impaired readers (cf. Malaia et al., 2020). However, for people with a high degree of disability, EEG is not feasible, since the length of experiments might be too effortful and the placement of the electrodes on the scalp is physically challenging. Also, the repetition of stimulus material demands a high amount of attention and concentration. These aspects have to be considered when planning studies on language forms for and with a specific target group.
FMRI
Functional magnetic resonance imaging (fMRI) is a neuroimaging technique that uses MRI scanners to investigate changes in brain function. MRI is based on the use of a very strong magnetic field, which energetically excites hydrogen atoms in the body. The energy emitted later can be measured and localized. This allows anatomic structures to be depicted clearly. It does not involve radiation and therefore an MRI-survey is harmless and can be repeated frequently (cf. Huettel et al., 2009: 3–21, 35). In fMRI-experiments, a three-dimensional anatomical image of the head is constructed first using the (structural) MRI. The brain activity detected in the fMRI is transferred to this image as intensity-coded colour areas at a later stage (cf. Huettel et al., 2009: 91–97, 369–372). This determination of brain areas with increased activation is the aim of fMRI. It is a hemodynamic method, which means that changes of the concentration of oxygen in the blood are measured. This measurement is based on the so-called neurovascular coupling, which describes the relationship between the activity of nerve cells and subsequent changes in cerebral blood flow. Since the brain does not provide storage capacities for energy, any energy consumption must be compensated directly. Active neural regions must therefore be provided with energy carriers via the blood flow (cf. Huettel et al., 2009: 165–166, 176–178).
The main energy carrier in all metabolic cycles is oxygen, which is transported through the blood via hemoglobin. Increased activity in a region causes increased blood flow into that region. This changes the distribution of oxygenated and deoxygenated hemoglobin; there is even an excess of oxygen. Deoxygenated hemoglobin is paramagnetic and leads to greater inhomogeneity in the magnetic field (cf. Huettel et al., 2009: 201–211). This is the basis of the Blood Oxygenation Level-Dependent response (short: BOLD response), which associates the respective brain activity with the task performed by the participant of an experiment.
Hence, local changes in the hemodynamic function are measured while a participant performs an experimental task. In order to depict such brain functions, images are constructed that distinguish the activity levels from areas of the brain. These images are based on the functional contrast described above. It is important to note that in all cases, differences between two contrasts with statistically significant differences and no absolute activations are described (cf. Huettel et al., 2009: 11).
FMRI is a comparatively new method and has only been applied since the early 1990s. Nevertheless, it has become well established in linguistic investigations. Especially in the field of semantic and syntactic investigations, several studies have already been conducted. In these studies, the focus was not only on localizing production and processing (e.g., Dapretto and Bookheimer, 1999; Friederici et al., 2000; Friederici et al., 2003; Heim et al., 2003), but also on the differences in the demands on the brain in the processing of simple vs. complex constructions (e.g., Just et al., 1996; Röder et al., 2002; Müller et al., 2003). Yet, there are still many open questions concerning brain functions. Even analyses with the same object of study do not always yield comparable results. It should also be noted that many functions are based on distributed networks (e.g., the Dual-Stream-Model, cf. Hickok and Poeppel, 2007) and that a single brain region is involved in more than one function (e.g., Broca’s area, cf. Fiebach et al., 2005). Accordingly, fMRI studies must always be interpreted critically in the sense that activated brain areas could also be attributed to other functions that may be triggered by the stimulus material, e.g., an active button press task involves motor regions or the working memory is activated during sentence processing (the so-called reverse inference, cf. also Huettel et al., 2009: 490–491).
As mentioned, several studies on complexity in language have been published, but no fMRI studies in the field of Easy Language research have been conducted yet. However, since the rules mentioned at the beginning (see Introduction) build on assumptions about cognitive demands and working memory performance, such investigations are necessary, especially on the syntactic level. Although some well-known studies are transferable (e.g., studies of word order such as Röder et al., 2002), further studies, e.g., on maximum sentence complexity and above all based on the Easy Language rules, can advance research. Similar to the components in the EEG (see EEG section), stimuli formulated in Easy Language may cause a decrease in the BOLD response (compared to more complex conditions), leading to the corresponding conclusion that these structures imply a lower demand in processing. However, it is important to note that attention, especially in a control group, can decrease after some time. In order to keep it high, comprehension questions can be included, which can, for instance, be answered by a button press. In this way, data on the comprehensibility of the presented stimuli is obtained simultaneously.
It should be noted, however, that studies with at least some of the target groups are not feasible. The ethical acceptability is not clear, since an fMRI investigation requires some effort for the participant. Not only the length of the investigation, during which the participant is positioned in the scanner the whole time and is not allowed to move, but also the safety risks resulting from the strong magnetic field are problematic. Even if MRI does not pose any danger to the participants when used correctly, the strong and rapidly changing magnetic fields during scanning result in several safety challenges (cf. Huettel et al., 2009: 44). Hence, before each scan procedure there is an instruction concerning the risks, which must be understood and approved. It must therefore be ensured that this is really understood. Furthermore, the length of an experiment also affects concentration and attention. The shown tasks or stimuli must be presented repeatedly (30–50 reps/condition), which means a high demand on the participant. The type of presentation of the stimuli must also be adapted respectively (see also EEG section on EEG).
Nonetheless, fMRI studies focusing on Easy Language are important for the further development and validation of the existing rules. Experiments with unimpaired participants can also help to investigate current assumptions about the processing of transformed texts and to develop a neurobiologically-feasible model for the processing of Easy Language.
CONCLUSION
A major gap Easy Language research is currently facing consists in the empirical investigation of the effectiveness of the existing rules using online methods. The research community has to enhance its understanding of the comprehension processes triggered by Easy Language in order to be able to decide whether and in what way the existing rules have to be revised or not. In psycho- and neurolinguistics, comprehension processes are investigated via online methods like eye-tracking, EEG and fMRI. At present, first studies using online methods in the context of Easy Language research are being conducted with unimpaired participants and with different target groups. But to the best of our knowledge, these studies are restricted to the investigation of German Easy Language. The present article aimed at giving a first overview over the application of the online methods eye-tracking, EEG and fMRI in the context of Easy Language research and stressed the importance of collecting metadata and neuropsychological information about participants. The strengths of online methods lie in their potential to give insights into the real-time processing of language, in contrast to offline methods such as questionnaires, which are only capable of informing about comprehension products. Mobile systems, mostly eye-trackers, enable researchers to collect data in the field. However, researchers are also facing several challenges when using online methods: due to the special neuropsychological dysfunctions of most target groups, the length of the experiments has to be restricted to a reasonable extent. This can be problematic if several conditions requiring numerous stimuli are of interest. Moreover, researchers have to make sure that the instructions are well understood in particular by the target groups. Any data loss due to the specific dispositions of the target groups, e.g., due to impairments concerning the eyes causing difficulties with the calibration of an eye-tracker, must already be considered in the planning phase of an experiment. It is advisable to recruit more participants from target groups of Easy Language than in usual studies with unimpaired populations.
Researchers are called on to make their experiences with online methods in the context of Easy Language research available to the community so that this kind of research can be established and continuously improved. The present article makes a first step into this direction and is intended to provide (initial) guidance for designing such studies.
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