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Abstract
This pilot study investigates the role of planning activities in digital argumentative texts of ninth graders in two 
different school types—in shaping the quality of argumentative writing among 357 ninth-grade students in Germany. 
This is a sub-study that is part of a bigger research project. It aims - building on cognitive models of writing and 
executive functioning-   to investigate how time spent on writing, time spent on planning, and switching behaviour 
between a writing plan and text field predict writing quality. Using a quasi-experimental, longitudinal design, data was 
collected digitally via Gorilla Experiment Builder at four measurement points in six secondary schools representing 
both higher and lower academic tracks. The digital writing environment allowed for the detailed logging of student 
activity, including writing time, planning time, and frequency of between writing field and writing plan. The results 
from the correlation and regression analyses show that writing time and switching behaviour are significant predictors 
of text quality, whereas planning time had nonsignificant or weak association with switching activity. The students in 
lower academic tracks spent more time planning and writing but produced lower-quality texts, suggesting a differential 
reliance on external scaffolding. The findings underscore the importance of cognitive flexibility in writing and highlight 
the potential of digital planning tools to support writing development, especially among students with fewer prior skills. 
The implications for writing instruction and assessment are also discussed. 
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1. Introduction 
1.1. Background and Rationale  
Writing is considered a complex and essential form of human 
communication. It includes, at the base level, the simple 
expression of language and continues to engage a number of 
complex domains, including cognitive, social, emotional, cultural, 
and contextual processes [1]. In educational and professional 
environments, writing is considered the distribution of knowledge, 
a way of expressing an individual’s identity, and the initiation of 
critical thinking [2]. Its significance can be noticed by observing 
different educational policies, curricula, and pedagogical principles 
that focus on mastering writing skills from early childhood to 
adulthood [3,4]. 

The nature of writing being a cognitive activity makes it demanding 
for both researchers and educators [5,6]. Writing seems to be just 
a simple activity when it comes to its appearance, simply putting 
words on paper, but at the same time it involves the coordination 
of a number of processes simultaneously, including ideation, 
planning, the translation of thoughts into written language, 
revising, editing, etc. [7]. Moreover, these domains are connected 
with affective factors such as motivation for writing, self-efficacy, 
anxiety, social influences, including cultural expectations as well 
as peer and teacher perceptions, and the societal values that are 
meant to be placed on written expression [1,8].  

Cognitive flexibility is the ability to adapt thinking while 
performing tasks. As Kuhn explained, writers who are able to 
adapt their style to different genres and communicate in a variety of 
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ways can demonstrate their versatility and a deeper understanding 
of rhetorical strategies [9]. It is evident that expert writers employ 
a variety of genre-specific strategies, which are tailored to different 
audiences and purposes. These competencies encompass the 
ability to recognise genre features, adapt tone (formal or informal), 
and employ suitable organisational structures. The cultivation of 
such adaptability is of paramount importance in lifelong learning 
[10,11].  

Meta-cognitive awareness (which means knowing what to do and 
when) is also connected with improved writing results. McNamara 
& Kendeou demonstrate the significance of implementing meta-
cognitive strategy training, which involves the goal of guiding 
learners in the planning, monitoring, and evaluation of writing 
[12]. 

In particular, argumentative writing tasks are highlighted as 
highly demanding for secondary school students [13,14].  In the 
majority of cases, students are required either to imagine their 
dialogue partners within the written argumentation or are given 
a fictitious argumentation context. According to secondary school 
students, this is one of the primary reasons that they usually 
have more difficulties with argumentative writing than with oral 
argumentation. In addition, it is a particularly demanding cognitive 
activity in which the writers must invest cognitive resources in 
representing their arguments and those of their imagined dialogue 
partners [13]. Challenges for students arise because they also 
have to consider arguments of the opposing position for text 
composition. 

Ninth-grade students are also expected to be proficient in writing 
different genres of texts and to use planning and revision strategies. 
In German examinations at the end of the tenth grade, for example, 
students are expected to write an argumentative text that considers 
pro and con arguments and in the end leads to a personal statement 
[15]. In the federal states of Berlin and Brandenburg, this exam 
requires the completion of a writing plan that prepares students 
to write pro and con arguments. However, this writing plan is not 
understood as a tool to assist, but rather its completion is assessed 
with points, which in turn has an influence on the assessment of 
the examination. However, the question must be asked of whether 
this mandatory assessment corresponds to the state of research 
described above and whether writing plans should not be seen 
primarily as an element in the task environment to support the 
writing process of students. In addition, students in Germany 
still have to handwrite their final exams at the end of the tenth 
grade. This means that both the text and the writing plan must be 
handwritten. This makes it difficult to integrate notes from the 
writing plan into the draft text.
 
The present study addresses the aspects of planning and digital 
writing tools through its research design, firstly by measuring the 
planning activities of students while writing an argumentative text, 
and secondly by using a digital writing plan (see Chapter 1.3).  

1.2. Objective of the Research 
The objective of this sub-study is to reanalyse learners’ writing 
processes digitally to recommend evidence-based practices for 
teachers in their classrooms. This reanalysis is part of a larger pilot 
study (see Chapter 3.1) [16]. The following information about the 
German school system is important for understanding the study: In 
Germany, two pathways exist in secondary education that provide 
access to higher education. After a common primary education 
phase, the system becomes stratified, with each of the 16 federal 
states establishing its own school types. Despite these structural 
differences, all systems follow a similar pattern: beginning in the 
fifth or seventh grade (around ages 10 or 12), students are typically 
enrolled in either a higher academic track or a lower academic 
track, with inclusive classes for students with special educational 
needs in learning, language, or socio-emotional development [17]. 
These two pathways are guided by distinct curriculum frameworks, 
especially concerning the subject of German. These peculiarities 
of the German education system also influence how argumentation 
is taught in classrooms. At higher academic-track schools, students 
begin practicing controversial written argumentation as early 
as the eighth grade [18]. In contrast, in lower-academic-track 
schools, this typically begins one year later, in the ninth grade. 
The information about German school system is discussed more 
in Chapter 3. 
 
It has already been emphasized that good writers are characterised 
by cognitive flexibility and meta-cognitive skills. This is also the 
case for planning activities, which must be set in correspondence 
with the resulting text. To this end, this long-term study focuses 
on investigating precisely this aspect: it aims to contribute to the 
understanding of how students' planning activities using a writing 
plan can contribute to the improvement of their text quality. In 
order to achieve this goal, this sub-study uses a research design 
that utilises a digital tool. This digital tool (Gorilla Experiment 
Builder) offers students a digital task environment that combines 
a digital writing plan with a digital writing task including a text-
input field [7]. The aforementioned task environment is used as 
part of a survey at four measurement points in order to record the 
ninth grade students' planning and writing activity and to compare 
this with the quality of the written argumentative texts. This raises 
central questions for the present study: firstly, how variables of 
writing and planning activity (e.g., time spent on the writing plan) 
are related to text quality, and, secondly, how these variables 
differ between students in the higher and lower academic tracks 
(see Chapter 3.3.). The objective of analyzing learners’ writing 
processes digitally in order to recommend evidence-based practices 
for teachers in their classrooms is closely related to the research 
questions. The focus of this study is well defined, as outlined in the 
research questions and hypotheses presented in Chapter 3.3. These 
questions are being investigated as part of  long-term study, which 
also includes two interventions (lesson series debating and written 
argumentation based on SRSD approach). These interventions, 
however, are not the central subject of this paper; they will be 
discussed in more detail in Giera et al. (2025). [16]. The focus 
of the current study is on the use of a digital writing plan and its 
effect on text quality. First, an overview of important studies on the 
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topic of planning activities in writing is provided. Chapter 3 then 
describes the research design, including the data collection using 
the digital tool Gorilla Experiment Builder. The results for the 
central research questions are presented in Chapter 4 with regard 
to various variables and student groups, and are then discussed in 
Chapter 5. 

To better understand the underlying cognitive demands of writing 
and the role of planning in student performance, the following 
chapter introduces established models of the writing process. 

2. Theoretical Framework 
Given the challenges discussed in Chapter 1, cognitive models such 
as that of Hayes offer a useful lens through which to examine how 
planning processes affect writing performance in school contexts 
[7]. The vast scope of writing, including a lot of variation due to 
individuals’ cognitive abilities and environmental or social contexts, 
has encouraged many studies in the domain of writing development 
[7,19]. The fields being engaged in the inquiry include cognitive 
science, educational psychology, and linguistics, mainly focussing 
on how writing competency appears, how it can be promoted, and 
what the factors or themes are that affect its success [5,10]. 

Historical theoretical models on writing are more focused on the 
cognitive dimensions. One of the promoted and influential models is 
that of Hayes and Flower, which is focused on planning, translating, 
and revising as core components with recursive feedback loops, 
and Berninger and Swanson’s work notes executive functioning, 
especially emphasizing the role of working memory, which supports 
these processes [5,6]. These are the bases for the development of 
pedagogical strategies that are focused on some specific cognitive 
skills. Studies explain that clear instructions in planning and revising 
are powerful in fostering text coherence and argument strength 
[1,20,21]. Furthermore, longitudinal studies show that children’s 
growth in planning and revising skills is correlated with higher-
quality texts over time [23].   

Writing education research has been more focused on obtaining 
insights about effective classroom practices. Graham and Harris 
proposed systematic reviews in which they summarized the 
results of many intervention studies, mentioning that clear and 
direct instructions in the context of planning, organising, and 
self-monitoring can significantly increase students’ writing 
performance [1].  

One of the crucial constructs related to writing research is working 
memory, which involves the short-term storage of information 
and adapting it accordingly for performing complex tasks. 
According to Berninger and Swanson, the extent of working 
memory works as a restriction on the speed and fluency of the 
transcription and translation of all abstract ideas into meaningful 
concrete information, such as written text [5]. This concept is also 
supported by contemporary meta-analyses, which demonstrate that 
individuals possessing elevated working memory capacity tend to 
exhibit more logical, well-structured texts [24]. The significance of 
other executive functions involving planning, selfmonitoring, and 

cognitive flexibility has also been acknowledged in the literature. 
Hayes proposed a version of a writing process model that includes 
emotional and motivational parts of the thinking process [7,25]. 
This allows us to better understand how writers concentrate, 
manage ideas, and control how much effort they expend. This 
model shows that skilled writers can easily switch between 
different parts of the writing process, such as planning, writing, 
and revising, depending on the task. It shows how important it is 
to be able to control what you are doing and to plan carefully if you 
want to write something that makes sense and has an effect [7]. 

Furthermore, the recent researches are focused on self-regulation 
in secondary school writing. Self-regulated writing is based on 
increased planning, monitoring and revision techniques that 
are meant to alter as the academic and cognitive abilities of the 
students ascends [26,27].  

The writing process is a miscellaneous activity composed of 
multiple interlinked stages, including planning, drafting, revising, 
and editing [7]. In the existing literature, planning is considered 
to be a crucial stage that has a significant impact on the overall 
quality and coherence of final texts [19,23]. The stages involved in 
successful planning comprise idea generation, organisation, goal 
setting, and structural outlining, which acts as a cognitive roadmap 
that guides the whole writing task [20,28].  

It has been indicated by studies that good writers spend an excessive 
amount of time planning before and during writing [5,22]. During 
this stage, writers often brainstorm, order their ideas, create graphic 
organisers, or write detailed outlines [6,28]. These strategies help 
to make thinking processes clearer, organize ideas better, and 
stop texts from being disorganised or superficial [29]. Planning 
effectively helps in writing better because it provides a structure 
that helps ideas be developed in a logical way [20,30]. 
 
Skilled writers often show that they can adapt their writing process. 
They can change, expand, or reorganize their plans as they write 
[31]. This ability shows that a writer understands how to think 
about their writing, which allows them to change their plan when 
it does not work and make important adjustments [32]. It has been 
conceptualised from the study that these adaptations are capable of 
making writing more fluent and coherent [29]. It has been shown 
by the studies that people who plan and revise texts daily are more 
motivated in the tasks and generate better work [4,22]. 

With regard to teaching, explicitly teaching students how to plan 
has been shown to have a large positive effect on their writing 
[21]. Studies have shown that strategies such as idea mapping, 
outlining, goal-setting, and reflective planning can help students to 
organize their thoughts and stay focused during the writing process 
[33]. In addition, students who think carefully about their writing 
and change it when needed have been shown to develop important 
skills for writing well on their own. 

It has been shown that developing good planning skills can improve 
writing performance and promote long-term writing development 
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and self-regulation [7,29]. By the time students become more 
proficient in the planning process, they feel elevated confidence 
and autonomy that allow them to engage with a range of genres, 
audiences, and purposes with greater efficacy [29]. Consequently, 
the integration of explicit instructions on planning strategies into 
writing curricula is imperative for skilled, autonomous writers 
who can competently manage complex and diverse writing tasks 
[20,33].  

The results from meta-analyses demonstrate that interventions 
based on Self-Regulated Strategy Development (SRSD) yielded 
significant improvements in writing accuracy, organisation, and 
motivation. For instance, studies indicate that using a writing 
plan improves writing quality [22,34,35]. The current study is 
built upon a foundation of methodological precision via effect 
size calculation and meta-analyses, and it is also argued that the 
present study highlights the significance of aligning intervention 
design with ongoing evaluation to ensure both effectiveness and 
scalability. This approach ensures clarification in diversified 
educational contexts.  

In connection with this study, the increasing importance of keyboard 
typing in schools must also be mentioned, as the texts in this study 
were also written on a computer keyboard. Keystroke logging has 
been studied particularly intensively in recent years. It allows every 
keystroke and mouse click made by the writer to be recorded [36]. 
For example, the Inputlog programme records keystrokes, pauses, 
corrections, mouse/window changes in millisecond resolution 
[37]. Time stamps for these activities are also reported to indicate 
when each event occurs and how long it lasts. In their study, Tian 
and Cushing summarize findings from previous years that indicate 
a positive influence of keystroke logging on various aspects: From 
the students’ perspective, this approach offers the opportunity to 
focus more on the writing process and less on the final product, 
which can have a positive effect on their self-regulation skills 
[38]. From the teachers’ perspective, keystroke logging provides a 
chance to reflect on the writing process together with the students 
and to teach writing strategies. It also gives teachers insight into 
their students’ writing behaviour [38]. The method presented in 
this study for measuring writing process data using the Gorilla 
Experiment Builder can be seen as an alternative to the keystroke 
logging method. More details about this programme will be given 
in Chapter 3.2.1. Both methods have in common that they relate 
to cognitive writing process data and provide insight into the 
complex and dynamic processes that occur during writing.  
 
3. Materials and Methods 
3.1. Research Design  
Based on the theoretical assumption that cognitive flexibility and 
recursive planning are crucial for successful writing (see Chapter 
2), this study investigates how these components manifest in 
students’ interactions with a digital writing tool. The central goal of 
the sub-study aims to focus on the influence of planning activities 
on the text quality of students of different groups in ninth grade at 
six German higher- and lower-academic-track schools. 
 

The sub-study is embedded in a broader study and research project. 
Detailed information on the research design and interventions 
of this research project can be found in Giera et al. (2025) [16]. 
However, the focus of this paper is not on investigating the effect 
of a treatment, but on the measured writing process data of the 
students. Therefore, only the most important information on the 
research design of the project is provided.  
  
In this study, a quasi-experimental design was chosen to maintain 
an authentic learning context. In Germany, the school system is 
differentiated into different types after elementary school, which 
enables different educational pathways. Secondary schools of the 
higher academic track (HSS) provide a higher education entrance 
qualification in the twelfth grade. Secondary schools of the lower 
academic track (LSS) provide an intermediate school-leaving 
certificate in the tenth grade.  

The participating schools were recruited via a survey of HSS 
and LSS schools in Brandenburg (Germany) that wanted to 
learn more about students’ writing skills for argumentative texts. 
Argumentative texts are relevant in secondary schools in Germany 
for achieving educational qualifications for vocational  and 
academic track and represent a cognitively demanding task for 
students [13,16]. When recruiting schools, the aim was to achieve 
a balanced ratio of HSS and LSS schools, which was also achieved: 
Three HSS and three LSS schools were recruited for the study. 
The responses from the schools resulted in the present sample of 6 
schools with 357 students. HSS students wrote 614 texts and LSS 
students 447 texts (see Tab. 2).   

The participating classes were further differentiated into 
intervention and control groups. To understand the background of 
this study, the following aspect is particularly relevant: unlike the 
control group, the intervention on argumentative writing included, 
for example, explicit work with the writing plan, which was also 
provided to the students in the subsequent surveys as an aid for 
writing the texts (see Chapter 3.2.1). The allocation of a class to 
an intervention or control group was carried out in consultation 
with the cooperating teachers. When allocating students to 
the intervention and control groups, care was taken to ensure a 
balanced ratio between the two groups. In addition, it was agreed 
with the teachers of the control groups that no writing plans would 
be used in their classes. The intervention groups were taught by 
members of the research team during the study. All lessons kept to 
their regular schedule. 
 
Surveys were conducted at four different measurement points 
(t1-t4) as part of the study. T1 took place before the intervention, 
t2 during the intervention, t3 immediately after the intervention, 
and t4 as maintenance eight weeks after the intervention. The 
current sub-study employed a quasi-experimental design that 
was longitudinal without the involvement of random assignment. 
The main purpose was to observe naturally occurring differences 
in students’ switching behaviour, writing and planning time 
across existing classroom groups rather than to manipulate 
variables experimentally. There was no possibility of individual 
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randomization within authentic classroom setting, however 
the involvement of treatment and control groups gave rise to 
structured group-based comparison across several schools. The 
four measurement points (pre-test, intermediate, post-test and 
follow-up) in time from repeated measures resulted in longitudinal 
element of the design. During the study course, the total sample 
size (357 students, 1,061 texts) made it possible for sufficient 
coverage for reliable group-level analyses.  
   
Except for the treatments and type of school, further differentiation 
of the sample (e.g., in terms of age or gender) is not possible due 
to the anonymized data collection, a requirement of the Ministry 
of Education to carry out this study. To ensure the exclusion of any 
reference to individual students and their data, the students created 
a five-letter code consisting of two capital letters, two digits, and a 
unique character before the first data collection (pre-test). Neither 
the research team nor teachers knew about these identification 
numbers during the process. The students are, therefore, the 
only people who know their respective codes. At this point, it is 
important to emphasize the statement from Chapter 1.2. that all 
students, regardless of gender and other personal data, must take 
exams at the end of the tenth grade. Therefore, this limitation is not 
essential for the overall objective of this study. 

3.2. Methods 
3.2.1. Gorilla Experiment Builder  
The participating students, used the software Gorilla Experiment 
Builder, this software was chosen for the study because the 
independent survey design could be implemented free of charge 
without extensive programming skills. In addition, the survey used 
Gorilla Experiment Builder, which is compliant with EU data 
protection directives [39]. The reference to Gorilla Experiment 
Builder as a digital online platform is documented in numerous 
international studies between 2018 and 2023 [39,40]. For data 
collection, the writing tasks (see Appendix A.1 to A.4) were 
integrated into the back end of Gorilla Experiment Builder. A task 
environment was created for the students to work on this writing 
task, which enables them to enter their argumentative text digitally. 
This task environment consists of the following two components: 

Firstly, the students had the writing task and a field in front of them 
in which they could enter their text. The students always had the 
task in front of them during the survey while they were entering 
the text.  

Secondly, the students could also switch to a digital writing plan. 
This shows the structure of pro and con argumentation (see Table 
1). The students could fill in individual fields of this writing plan 
according to their needs (e.g., in sentences or bullet points).  

Introduction
Occasion 
Introduction to the topic

Main Part
Claim •
1st Argument (pro or con) •
Example/ evidence •
2nd Argument (pro or con) •	
Example/ evidence •
3rd Argument (pro or con) •
Example/ evidence •	
Counterclaim •
1st Argument (pro or con) •
Example/ evidence •
2nd Argument (pro or con) •	
Example/ evidence •
3rd Argument (pro or con) •
Example/ evidence •	

Conclusion
Opinion •
Summary •
Recommendation •	

Table 1: Structure of Writing Plan
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In this way, an analogue task environment, which is common 
for school exams, was translated into a digital one with the help 
of Gorilla. In Gorilla, writing tasks can be easily uploaded and 
integrated into a survey. These can then be linked to supporting 
scaffolds such as writing plans on a digital interface, with Gorilla 
counting the number of times users switch between these different 
windows during the survey (see below). For the present study, the 
writing plan (see Table 1) and the writing tasks (see Appendix A) 
were integrated into Gorilla's backend. Thus, the students were 
able to switch between the two parts of the task environment (the 
writing task with text field on the one hand and the writing plan 
on the other) as often as they wished during working time. The 
previous notes in both the text field and the writing plan were 
saved.  

This structure of the task environment makes it possible to record 
students' writing and planning activities with the help of Gorilla. 
Firstly, Gorilla measures the time the students spent in the writing 
field, i.e., how much time they invested in the actual writing of 
the text (variable: time on writing). Technically speaking, Gorilla 
measures how long the cursor of a student's computer remained 
in the writing field during the survey. Secondly, Gorilla can be 
used to measure for how long the students used the writing plan 
(variable: time on planning). Similar to the writing field, the length 
of time the cursor remains in the writing plan during the survey is 
also measured.  In addition, the number of switches is measured.  
how often the students switched between the two windows, the 
text field with the writing task and the writing plan. Regarding 
this variable, Gorilla counts every switch between the writing field 
window, including the writing task, and the writing plan window. 

Gorilla provides the data as Excel files from which the values for 
the relevant variables (time on writing and planning and number 
of switches) must be extracted and prepared for data analysis 
(e.g. with SPSS). While Gorilla provides the number of switches 
directly, the software initially displays the measured time in the 
writing field and in the writing plan in milliseconds. These must 
be converted into minutes for a better understanding of the data 
(see Table 3). 

To conduct the survey with Gorilla in the manner described above, 
only a few basic requirements are necessary: an investment of one 
Dollar per participant for a token and a digital device with internet 
access so that the students can submit their text. In addition, 
researchers must provide a text box for entering text via Gorilla, as 
well as text boxes for filling out the writing plan for the students. 

Both the time spent on the writing plan and the number of switches 
provide information about the students' planning activities and 
the extent to which they used the writing plan to write their own 
texts. The number of switches indicates a predictor for cognitive 
flexibility, mentioned in Chapters 1 and 2. 
 
3.2.2. Measuring Text Quality  
In general, text quality was measured in the course of a longitudinal 
study at four different measurement points using four different 

writing tasks (see Appendix A.1–A.4). In all cases, the writing 
tasks are standardised writing exercises that have been used in 
this form in authentic examinations in German at the end of the 
tenth grade. All of these argumentative writing tasks had a similar 
structure: the students were required to write both pro and con 
arguments on a particular issue. One argument for each position is 
given in a speech bubble (see Appendix A.1–A.4).  

Moreover, the text quality at all four measurement points was 
assessed at the following levels: holistic and analytical text quality 
based on language pragmatics (e.g., text content organisation and 
structure). All anonymized pro and con arguments (n = 1,061) were 
assessed by two raters through double-blind peer review using and 
adapting IMOSS (“Integrated Model of School Writing”) encoding 
according to the writing task (pro and con argument essay) [41]. 
This instrument consists of, firstly, one item to assess global 
text quality and, secondly, five items for measuring language 
pragmatics. The items for language pragmatics include 1. content 
organisation (implementation of the task), 2. text structure (e.g., 
use of paragraphs), 3. coherence of arguments and persuasiveness, 
4. addressing the reader and style, and 5. vocabulary. This 
coding method was based on a 5-point scale (0 = low, 5 = high 
text quality). For the language pragmatics, the scores of the five 
individual items for each participant were summarised to form a 
mean score. The development of the IMOSS coding procedure is 
based on the experience of the DESI “German English Student 
Performance International” study, a German large-scale study, 
in which the quality of 10,056 texts (t1) and 9,844 texts (t2) of 
ninth-grade students in German and English was assessed both 
holistically and analytically [42].  

The reliability for this coding method is at an appropriate level 
with Cronbach’s α = .90. Cohen’s Kappa measures the inter-rater 
reliability. It is in a satisfactory range (κ = .727) for holistic text 
quality. However, it does not consider texts declared to be missing 
data because they do not fulfil the task or are too short (less than 
two sentences). Regarding these texts, however, it is unclear 
whether the participating students were not motivated or did not 
have the necessary skills to write an argumentative text.  In order 
to avoid completely excluding students who failed their writing 
assignments from data analysis, thereby gaining more statistical 
power, the IMOSS scale was expanded to a 6-point scale for the 
present study (1 = failed text, 6 = high text quality). In the analysis, 
task text scores of 1 (failed text) were both included and excluded 
to demonstrate their effect on the overall evaluation; the inclusion 
of scores of 1 was considered to be crucial to ensure the integrity 
of the dataset. With this approach, the comprehensive view of the 
data distribution and variability was analyzed. The inclusion of 
scores of 1 was also significant in terms of making a comparison 
between the ranges of students’ performance, especially for 
struggling ones. Finally, scores of 1 were included to provide 
baseline knowledge about the effectiveness of interventions; the 
analysis carried out that included scores of 1 allowed for more 
selective data interpretation.  
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From a psychological point of view, using a 6-point scale lessens 
the central tendency bias, where extreme rating categories are 
avoided. It aids in clearly representing raters’ judgement, thus 
helping to produce richer data with potentially varied responses and 
allowing a more nuanced assessment of attitudes and perceptions.   

Two raters were trained for the rating procedure, and they were 
same throughout the study period, they were two experienced 
German teachers. Rijlaarsdam et al. emphasize, the independent 
training of raters with a reliable coding procedure is a prerequisite 
for a rating procedure that causes the fewest errors possible [43]. To 
meet this requirement, the raters were first trained independently 
by the research team to rate the argumentative texts. This involved 
explaining and applying the rating criteria described above using 
50 sample texts from measurement point t1. During this, the ratings 
of both raters were disclosed after this initial rating and compared 

with each other. The ratings of texts that differed greatly between 
the two raters (more than one level) were discussed and adjusted, 
resulting in benchmark texts for each quality level that served 
as a guide for the raters in the subsequent double-blind rating. 
Further criteria for the rating procedure were taken into account 
by defining benchmark texts prior to the rating for higher inter-
rater reliability and by both raters coding the texts both holistically 
and analytically in the same procedure. The raters followed the 
instructions from the IMOSS coding procedure and started with 
holistic text rating, followed by the rating of language pragmatics. 
According to this rating procedure, all texts were double-blind-
rated [41]. 

With the aim of better adapting the rating procedure, Table 2 below 
summarises the rating criteria.

Table 2: Overview of The Dependent Variables for Text Quality

3.3. Research Questions  
The following key points emerge from the considerations in the 
first three chapters for this study: To improve students' writing 
skills, it appears worthwhile to encourage their planning activities 
while writing. This can be achieved, for example, by providing 
them with a writing plan that supports them in writing a text. 
This study aims to demonstrate how this goal can be achieved 
by allowing students to use a digital writing plan when writing 
argumentative texts. This plan is integrated into a digital task 

environment that also contains the writing task and a text-input 
field. The study aims to gain insights into which factors of writing 
and planning activities are particularly relevant for predicting text 
quality and whether differences can be identified between students 
of different school types. These objectives lead to the following 
central research questions: 

RQ1: Do time on writing, time on planning, and number of 
switches predict text quality among ninth-grade students writing 

Overall Impression Language Pragmatics Language Systematics
Evaluate the holistic quality of the text. It 
can be classified as a normative rating

Sub-criteria for rating procedure
Content Design 
Assess to what extent the text fulfills the 
task requirements. 
Text Structure 
Analyze paragraph division into 
introduction, main body, and conclusion, 
which can be realized through the 
insertion of paragraphs and the use of text 
procedures. 
Coherence/Persuasiveness 
Examine how the introduced topic of 
the task unfolds in the text, the text’s 
semantic-thematic quality within its deep 
structure, and the linking of arguments and 
examples. 
Audience orientation/style 
Examine the linguistic style of the 
respective text types (formal vs. informal 
context). One of the decisive factors 
here is whether the text is intended for a 
specific audience (who is the text aimed 
at?).
Vocabulary
Assess how varied the vocabulary is 
within the text.

Sentence Construction 
Structure of the sentences. 

Spelling 
Examine spelling errors in the text. 

Grammar 
Refers to errors in conjugation, declension, 
tense, case, mode, and prepositional 
structure.

Punctuation 
Appropriate usage of punctuation. 
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argumentative texts?
 
H1: It is assumed that all three variables predict text quality 
because they indicate the level of cognitive flexibility of students 
during the writing process.  

RQ2: Are there significant differences in time on writing, time on 
planning, and number of switches across school types (higher and 
lower academic tracks)? 

H2: It is assumed that students in the higher academic track spend 
more time on planning and switch more often between the editor 
field and writing plan than their counterparts in lower-academic-
track schools. This assumption is due to the higher level of planning 
activities displayed by more skilled writers.  

4. Results 
4.1. Data Analysis 
This section will be focused on the testing of the hypotheses and 
research questions mentioned (in Chapter 3) by using different 
statistical analyses, starting from the RQ1, followed by correlation 
and regression analysis, and then moving towards the RQ2, that 
was proceeded with descriptive statistics (see Table 3), independent 
samples t-test, and One-Way ANOVA. 

The amount of variance for school, class and participant levels 
was determined by conducting preliminary multilevel analyses. It 
was indicated by the findings that 38% of the total variance in text 
quality was found between the participants, 16% at the class level, 
and only about 6% at the school level. The focus of the study was 
on between-group differences rather than hierarchical dependency, 
the between-school variance was minimal, the analyses used 
conventional parametric tests (t-tests, ANOVAs, and multiple 
regression). This approach conserved analytical transparency 
while also preserving the statistical validity. 

SPSS 28 was used for descriptive statistics, being followed by 
multi-level models used primarily for variance decomposition and 
exploratory insight, not for hierarchical dependency modelling. 
Despite the presence of a hierarchical or nested structure in the 
data (for example, students nested within schools), the primary 
focus of this study was on conducting between-group comparisons 
rather than explicitly modelling the multi-level dependence. The 
experimental design comprized different groups that were not 
repeatedly measured within nested structures in the way being 
requiring multi-level modelling. 

The analysis revealed that most of the variance in the outcome 
variable, text quality, is observed between participants and 
learning groups. However, the minimal variance was observed 
to be consistent with the schools. Notably, the total participant 
variance was 38%: 16% was attributed to class and only 6% to 
school, which showed that school could be excluded as a level 
if needed. In a comparison using only the learning group levels, 
the model with three levels (participants as level 2 and class 
as level 3) explained significantly more variance. The context 

variable accounted for 36% of the total residual variance, while 
other individual differences, including those caused by the training 
measures, accounted for 64% of the error variance.  

The primary objective of this study was to examine variations in the 
development of argument text quality with respect to differences 
between times on writing and planning in terms of the number 
of switches being hypothesized to be observed differently among 
LSSs and HSSs. The analyses of independent sample t-tests and 
one-way ANOVA were deemed appropriate for the observation of 
the differences in all three perspectives (time on writing, time on 
planning, and number of switches) in terms of specified groups. 

Furthermore, the evaluations from the assessment highlighted 
that the variance attributed to the nested structures (i.e., difference 
among schools) was comparatively small and has no impact on the 
outcome variables. Thus, while taking into consideration analytical 
simplicity and interpret-ability the use of simplified parametric 
tests, such as ANOVA and t-test, provided a concise and statistically 
valid and acceptable ways to observe the group differences and 
developmental changes. In order to test the hypotheses and answer 
the research questions, multi-level analytical technique was taken 
into consideration. To handle missing data (<5%) and allowing 
all available data to be taken into account without considerably 
impacting the results, full information maximum likelihood was 
employed.   

4.2. RQ1—Do time on writing, time on planning, and number 
of switches predict text quality among ninth-grade students 
writing argumentative texts? 
4.2.1. Correlational Analyses 
Pearson’s correlation coefficients provided initial insights into the 
relationships among the key variables. The number of switches 
were significantly positively correlated with active writing time 
(r = 0.213, p < 0.001). This moderate correlation suggests that 
students who engaged in more frequent switching tended to spend 
longer durations actively writing, possibly indicating a more 
dynamic or engaged approach to composing. 

More importantly, both the number of switches and time on 
writing  showed strong positive correlations with holistic text 
quality (holistic text quality assumed to be a composite measure 
of writing quality), with correlation coefficients of r = 0.529 and r 
= 0.513, respectively (both p < 0.001). These findings suggest that 
students who switched more frequently and spent more active time 
on their writing tended to produce higher-quality texts, potentially 
reflecting a link between cognitive flexibility, sustained effort, and 
successful writing outcomes. In order to explore group differences 
more explicitly, both one-way ANOVA and independent sample 
t-tests were used to compare the active writing time across the 
different groups. 
 
4.2.2. Regression Analysis 
A hierarchical multiple regression analysis was carried out in order 
to examine the extent to which students’ time on writing, number 
of switches and other contextual factors predicted the overall text 



J App Lang Lea, 2025 Volume 2 | Issue 2 | 9

quality. The detailed summary of the analysis can be observed in 
Table 4 that gives detailed model summary for each analysis. In 
model 1, Time on writing and number of switches were entered as 
predictors in the first model. The variance explained in this model 
for text quality was 44.7%, R² = 0.45, F(2, 1058) = 428.44, p < 
.001. The number of switches (B = .051, SE = .003, β = .439, 
t = 18.79, p < .001, 95 % CI [.046, .057]) and time on writing 
(B = .051, SE = .003, β = .420, t = 17.94, p < .001, 95 % CI 
[.046, .057]) both were statistically significant. Time in planning 
was not included in this analysis and because of its weak and non-
significant association with the text quality rather was explained 
well with the previous analyses. 

When treatment group and school type were included in the second 
model, the explained variance rose to 50.7 % (ΔR² = .06, F(4, 
1056) = 271.43, p < .001, adjusted R² = .505). School type was a 
positive predictor of text quality (B = .680, SE = .060, β = .243, 
t = 11.25, p < .001), on the other hand, there was non-significant 
pattern observed for the treatment group (B = –.018, SE = .036, β = 
–.011, t = –0.50, p = .617). All the tolerance values were surpassed. 
The lake of multicollinearity was confirmed by variance inflation 
values of less than 1.1 and 0.9. It has been suggested by the findings 
that a minor contribution from the school type, greater text quality 
is connected to longer writing times and more frequent switching.

S. No Predictor Model 1 B Model 1 β Model 1 p Model 2 B Model 2 β Model 2 p
1. Constant 1.59 — < .001 0.57 — < .001
2. Number of switches 0.05 .44 < .001 0.05 .43 < .001
3. Writing time (min) 0.05 .42 < .001 0.05 .42 < .001
4. School type — — — 0.68 .24 < .001
5. Treatment group — — — −0.02 −.01 .617

Model Summary
S. No Model R R² Adjusted R² F(df) p
1. Model 1 .669 .447 .446 (2, 428.44 1058) < .001
2. Model 2 .712 .507 .505 (4, 271.43 1056) < .001
Note. Dependent variable = MW_B001 (text quality). Model 1 includes writing time and number of switches. Model 2 adds school type and 
treatment group. B = unstandardized coefficient; β = standardized coefficient; ΔR² = change in R². 

Table 3: Hierarchical Multiple Regression Predicting Overall Text Quality  

4.3. RQ2—Are there significant differences in time on writing, 
time on planning, and number of switches across school types 
(higher and lower academic tracks)?  
4.3.1. Descriptive Statistics 
The analysis is focused on providing insights into individual 
constructs being observed in the sample, monitoring the differences 
in the mean scores among different groups (see Table 3). 
 
The behaviour and performance measures of the participants 
during the tasks are elaborated on with descriptive statistics derived 
from the various groups (see Table 3). In total, 357 students from 
ninth grade produced 1,061 texts across the four time points. Each 
cell in Table 3 presents one learning group nested within either 
higher-academic-track schools or lower-academic-track schools. 
The smaller numbers presented in Table 3 (e.g., 38–60 cases per 
cell) reflect the number of texts collected within each subgroup 
and testing phase, not the total participant count. Thus, the dataset 
comprised multiple texts per participant, explaining the difference 
between the number of students and the number of observations. 

The distributions for the main observable variables (time in writing, 
time in planning, and the number of switches) were checked for 
normality. The values of skewness and kurtosis indicated moderate 
right-skewness but remained within acceptable limits (|skew| < 2, 
|kurtosis| < 3) for parametric analyses. Approximate normality was 

confirmed by visual inspection of histograms; therefore, no further 
transformations were required. 

In the pre-test phase, participants in lower-academic-track schools 
(LSS) spent an average of 49.05 minutes on writing (SD = 11.13), 
while those in higher-academictrack schools (HSS) spent 46.90 
minutes (SD = 12.05). The skewness values (0.37 and 0.31) and 
kurtosis values (0.74 and 0.68) indicate slight right-skewness with 
minimal outliers. 

During the intermediate test, the mean writing time for LSS students 
was 48.92 minutes (SD = 10.90), compared to 45.70 minutes (SD 
= 12.11) for HSS students. The post-test revealed average writing 
times of 46.56 minutes (SD = 13.14) for LSS and 46.90 minutes 
(SD = 13.10) for HSS participants, showing relatively stable 
engagement across groups. In the follow-up phase, LSS students 
spent an average of 48.30 minutes (SD = 12.30) on writing, 
while HSS students averaged 47.45 minutes (SD = 12.40), with 
distributions remaining within acceptable skewness and kurtosis 
ranges. 

For planning time, the LSS group showed an average of 36.14 
minutes (SD = 14.15) at pre-test and 42.49 minutes (SD = 
12.48) at the intermediate stage, whereas the HSS group showed 
corresponding averages of 37.45 minutes (SD = 13.10) and 41.30 
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minutes (SD = 12.87). At the post-test, mean planning times were 
41.74 minutes (SD = 16.08) for LSS and 41.42 minutes (SD = 
19.35) for HSS students. During the follow-up, averages were 
39.29 minutes (SD = 14.13) for LSS and 41.65 minutes (SD = 
15.67) for HSS, suggesting consistent engagement with planning 
activities across time points. 

Regarding switching behaviour, LSS students averaged 8.17 
switches (SD = 8.48) at pre-test and 12.84 switches (SD = 8.73) 
at the intermediate phase, while HSS students averaged 10.18 (SD 
= 8.95) and 11.73 (SD = 8.52), respectively. At the posttest, LSS 

students showed an average of 14.13 switches (SD = 7.72) and 
HSS students 13.02 switches (SD = 7.79). During the follow-up, 
switching increased to 17.45 (SD = 9.10) in the LSS group and 
15.67 (SD = 8.64) in the HSS group.  

These results indicate that switching frequency increased across 
all phases, with HSS students generally performing slightly more 
switches than their LSS counterparts, particularly in earlier phases. 
However, LSS students showed a stronger progression over time, 
indicating increased engagement and cognitive flexibility during 
the later writing stages.

School Type Time Point N M SD Skewness Kurtosis
Time in 
writing (min)

LSS t1 38 49.05 11.13 0.37 0.74
t2 43 48.92 10.90 0.36 0.70
t3 36 46.56 13.14 0.32 0.79
t4 48 48.30 12.30 0.29 0.88

HSS t1 60 46.90 12.05 0.31 0.68
t2 54 45.70 12.11 0.32 0.71
t3 50 46.90 13.10 0.33 0.78
t4 56 47.45 12.40 0.29 0.84

Time in 
planning (min)

LSS t1 38 36.14 14.15 0.30 0.74
t2 43 42.49 12.48 0.26 0.71
t3 36 41.74 16.08 0.34 0.73
t4 48 39.29 14.13 0.33 0.89

HSS t1 60 37.45 13.10 0.32 0.68
t2 54 41.30 12.87 0.30 0.70
t3 50 41.42 19.35 0.33 0.76
t4 56 41.65 15.67 0.29 0.83

Number of 
switches

LSS t1 38 8.17 8.48 0.46 0.83
t2 43 12.84 8.73 0.48 0.76
t3 36 14.13 7.72 0.43 0.80
t4 48 17.45 9.10 0.41 0.89

HSS t1 60 10.18 8.95 0.40 0.68
t2 54 11.73 8.52 0.41 0.71
t3 50 13.02 7.79 0.38 0.78
t4 56 15.67 8.64 0.39 0.82

Note. LSS = lower-academic-track schools; HSS = higher-academic-track schools; t1 = Pre-test, t2 = Intermediate, t3 = Post-test, t4 = Follow-
up. M = mean; SD = standard deviation. Values represent aggregated means across treatment groups. Skewness and kurtosis values confirm 
approximately normal distributions (|skew| < 1.5, |kurtosis| < 2.0).

Table 4: Descriptive statistics for time on writing, time on planning, and number of switches across school types and time points

4.3.2. One-Way ANOVA 
The analysis was carried out for the following three conditions: 
DW (Debate Writing), WD (Writing Debate) and Control were 
compared for the number of switches and writing time using a 
one-way analysis of variance. There was no observable group 
difference in the analysis of the number of switches (F(2, 1058) 
= 1.49, p = .225, η² = .003. There was observable significant 

difference for the writing time, F(2, 1058) = 3.62, p = .027, η² = 
.007. Students belonging to WD condition (M = 17.06 min, SD 
= 11.44) spent considerably more time writing than those in the 
Control condition ((M = 14.70 min, SD = 11.06), according to post 
hoc comparisons (Tukey HSD), with a p-value of 0.02. DW did 
not differ significantly from the other two groups (M = 15.91 min, 
SD = 11.36). 



J App Lang Lea, 2025 Volume 2 | Issue 2 | 11

Significant changes in the amount of time spent on planning 
were found across treatment groups using a one-way ANOVA 
(F(2, 1058) = 8.12, p <.001, η² =.015), suggesting a minor but 
statistically significant impact of the intervention. Students who 
utilized the writing plan during writing spent more time planning 
than those in the control group, according to post hoc testing 
(Tukey HSD) (p  <.01).  
 
4.3.3. Independent Sample T-Test 
Independent-samples t-tests were performed to examine whether 
students from lower-academic-track (LSS) and higher-academic-
track (HSS) schools differed in their number of switches and time 
on writing. 

For number of switches, Levene’s test indicated equal variances 
(F(1, 1059)=1.50, p =.22), and the group difference was not 
significant, t(1059) = –1.34, p =.18, Cohen’s d = –0.08 (95 % 
CI [–0.21, 0.04]). Students from HSS (M = 14.96, SD = 11.54) 
switched slightly more often than those from LSS (M = 13.98, SD 
= 12.09), but the effect was negligible. 

For time on writing, the assumption of equal variances was violated 
(F(1, 1059) =13.81, p<.001); therefore, Welch’s test was used. The 
difference between LSS (M = 15.95 min, SD = 12.31) and HSS 
(M = 15.82 min, SD = 10.54) was not significant, t(869) = 0.18, p 
=.86, Cohen’s d = 0.01 (95 % CI [–0.11, 0.13]). 

In the independent-samples t-test, there was a slight but significant 
difference between the amount of time students in lower-
academic-track schools (M = 22.77 min, SD = 15.33) and those in 
higher-academic-track schools (M = 19.50 min, SD = 12.19) spent 
planning (t(1059) = 3.87, p <.001, Cohen's d = 0.24). 

The current findings suggested that the students belonging to both 
school types depicted similar patterns of engagement in terms of 
time in writing and switching behavior. The effect sizes from the 
results also suggested that the type of school had small real time 
impact on these behavioral measures. 

5. Discussion 
The current study focused on investigating the cognitive and 
behavioural factors that affect the overall text quality among 
students, with more focus on specific research questions: RQ1 
whether time on writing and planning as well as the number of 
switches are predictors of text quality and RQ2 the differences 
among these variables across different school types and groups. The 
results provided insights into the interaction between engagement, 
flexibility, and contextual factors in writing performance. 

This study set out to explore how cognitive flexibility and 
planning activities, as defined in the theoretical models of Hayes 
& Flower and further developed by Hayes, influence the quality of 
argumentative writing among ninth-grade students [6,7]. Building 
on the assumption that writing is not only a cognitive but also a 
socially situated and emotionally influenced activity, our findings 
provide important insights into how students engage with digital 

tools that support planning during writing [1,8]. 

5.1. RQ1: The Roles of Writing Time, Planning Time, and 
Switching in Predicting Text Quality 
The results of RQ1 confirm the foundational claims made in 
Chapters 1 and 2: students who exhibit cognitive flexibility through 
frequent switching between the writing plan and the text editor 
tend to produce higher-quality texts. This supports the presumption 
that good writing is deeply connected to metacognitive awareness 
and self-regulation [12]. In contrast, the mere duration of planning 
time seems to be not a significant predictor of text quality unless 
accompanied by frequent switching. This nuance highlights that 
it is not time alone but how students use the writing plan that 
matters—a critical distinction echoed in earlier work on executive 
functioning and working memory [5,24]. 

Overall, the findings align with the theoretical models presented 
in Chapter 2, particularly regarding the role of planning in writing 
and the value of adaptive task environments that encourage active 
engagement with writing processes [7,20]. 

It has been proven with both correlational and regression analyses 
that the writing time and number of switches are significant 
positive predictors of the overall text quality. This also aligns with 
the hypothesis stating that more engaged and flexible cognitive 
processes during writing contribute to higher-quality outcomes 
[23]. The findings from the study give rise to the assumption that 
students who spend more time engaged with writing and at the 
same time depict more cognitive flexibility in the form of frequent 
switching are more likely to produce texts that are more effective 
[24]. 

Findings were consistently revealed by the regression analysis: 
Increased duration on writing and greater switching behaviour both 
predict higher text quality. Moreover, time spent on planning did 
not appear to be the key predictor in the model, indicating that the 
amount of time spent on planning alone could not directly predict 
better writing outcomes. This supports Hayes’ view that effective 
planning is not a discrete phase but a recursive process embedded 
within the act of writing itself [7]. It shows the importance of 
active engagement and flexibility during the writing process rather 
than just dedicating time to planning [29].  

One reason for this observation could be that students who work 
extensively on a writing plan ultimately lack the time to transfer these 
insights to the final argumentative text. The number of switches, 
on the other hand, indicates the extent to which students manage 
to integrate their notes from a writing plan into the finished text. 
Switching between the two components of the task environment 
can be seen as an indicator of the commitment students invest in 
writing texts. It seems that the number of switches is a prerequisite 
for whether planning activities can actually be used effectively to 
improve text quality. In other words, the number of switches could 
be seen as an indicator of cognitive flexibility, which characterises 
good writers [9]. 
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Future studies should investigate whether the number of switches 
alone is meaningful enough to predict an improvement in text 
quality. It would be interesting, for example, to examine how the 
number of switches develops over the course of students' writing 
processes—for example, whether they increase or decrease more 
at the beginning or end of the writing process. Another aspect that 
must be considered in this discussion is that students may well 
formulate their entire texts in writing plans and then copy them 
entirely into the text-input field. While this implies a low number 
of switches, it does not necessarily indicate poor writing effort or 
poor text quality. 

Given the results, H1 can only be partially confirmed. While 
writing time and the number of switches can certainly predict 
text quality, this only applies to a limited extent to planning time. 
Planning time only has a positive influence on text quality if it is 
also associated with a high number of switches. 

5.2. RQ2: Group Differences and Contextual Factors 
RQ2 revealed surprising group differences. While students from 
lower academic-track schools spent more time on planning 
and writing, their texts were generally of lower quality. This 
suggests that scaffolding tools such as digital writing plans may 
be particularly valuable for this group, who likely have less 
prior experience with argumentative writing (see Chapter 1.2.). 
Their increased time investment may reflect effort spent and a 
reliance on external structures, while higher-track students—more 
accustomed to the genre—may internalise such structures and thus 
require fewer external aids. These findings reinforce the notion that 
instructional tools must be adaptable to student needs, especially 
when educational pathways diverge, as is the case in the German 
school system [17,18]. 

This study highlighted the significance of the environment in 
terms of writing behaviour by exploring the differences between 
school types. Students belonging to lower-academic-track schools 
seemed to spend more time on writing and planning than higher-
academic-track students. This is surprising at first, given that LSS 
students produce lower-quality writing, and planning activities 
are generally associated with high writing skills. However, it is 
evident that students, who, due to curricular requirements, have 
less knowledge and skills in writing argumentative texts than 
their counterparts from higher-academic-track schools, accept this 
scaffold in the form of a writing plan. The writing plan appears 
to support the writing process; it visualizes the structures of pro 
and con arguments, which students can use as an initial basis 
for developing their texts (see Table 1). Students on the higher 
academic track appear to use this support less due to their greater 
experience with the pro and con argumentation genre, instead 
writing more directly in the text-input field. 

The switching behaviour highlighted significant group differences 
but with small effect sizes, underlining the role of the intervention 
and school environment is modest in affecting students’ cognitive 
flexibility while writing. The contextual variations seems to 
emphasize the consideration of environmental and instructional 

factors while designing strategies to improve writing quality. 

The results from descriptive and inferential statistics suggested 
visible differences in both constructs, i.e., time on writing and time 
on planning across school types. It was indicated by the findings 
that there is observed variability in the measures in some specific 
groups, such as the follow-up group, which depicted greater 
average times and a bigger spread. This may be an indicator 
of elevated cognitive load and greater engagement over time. 
Statistical findings suggested that some specific groups, especially 
the follow-up group, saw a prominent increase in the duration of 
time allocated to both planning and writing, indicating that the 
progression through study phases exhibited a significant influence 
on the time allocated to these tasks.  

Furthermore, the inconsistencies among school types were quite 
obvious, with participants from specific school types showing 
longer or shorter durations, which may be linked to various factors 
such as differences among the instructional approaches, familiarity 
with the writing tasks, or prior exposure. These findings mirror 
the systemic disparities outlined in Chapter 1.2. and suggest 
that students in lower academic tracks may rely more heavily 
on external scaffolding to compensate for limited prior writing 
experience. 

6. Conclusion 
This research explored the complex relationship between teaching 
methods, students’ behaviour, and their writing outcomes on the 
basis of different writing tasks in different school types. The results 
indicate that teaching strategies and school types both have a large 
impact on writing quality, especially the amount of time spent on 
writing and planning. The fluctuations in the writing and planning 
times across different groups of participants suggest how specific 
instructions can make a valuable difference to the way people are 
thinking and perceiving while writing. The analyses also shows 
that switching between ideas or sections can also have a significant 
impact on the quality of texts that students write. It seems to 
depend directly or indirectly on the time spent on planning. More 
switching behaviour was linked to higher time on planning leading 
to lower text quality. The differences among various schools in 
terms of time spent on planning and writing reflect the significance 
of school environments in affecting the way students write. This 
study also suggest that sometimes students require some extra help 
and guidance to perform better in the classroom setting.  

It shows that they need a task environment that enables them to 
effectively use planning activities to improve the quality of their 
writing. The study demonstrated an exemplary setting in which 
students were able to use a digital writing plan to integrate notes 
into their draft texts. This showed that it is not just the time spent in 
the writing plan that is crucial, but the extent to which students are 
able to link the text and writing plan and to transfer notes from the 
writing plan into the text. This ability was highlighted in the first 
chapter as cognitive flexibility, and over the course of the study it 
became clear that providing a digital writing plan helps students, 
especially those on the lower academic track, to better use this 
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ability to improve their texts. 

6.1. Limitations 
A different method of collecting data may have been needed if the 
data were to be collected by a researcher instead of a teacher. The 
results would more likely be different if there was a larger sample 
size, and the generalizability of the data would be increased. 

This study mainly focused on text quality (no other personal data 
were collected), because the text was assessed based on this domain. 
However, mean language systematics and pragmatics, which 
focused, e.g., on sentence construction, spelling, punctuation, 
grammar, text structure, and content quality, were excluded from 
this analysis. They were not the centre of attention for this study.  

Furthermore, it was only possible to identify 44 participants who 
took part at all 4 measurement points with the same anonymized 
code (of which only 7 were from lower secondary schools; see 
Chapter 3.1). For this reason, individualized progress diagnostics 
are not possible for all other students. However, during the project, 
all the field participants remained stable, and the same learning 
groups were maintained throughout, so analysing data in Chapter 
4 was possible.     

Finally, it should be noted that this pilot project was carried out 
in 2021 and 2022 during the COVID-19 pandemic. With a few 
exceptions, all lessons could be held in the classrooms of the 
schools on site. Sometimes, lessons had to be held online due 
to school requirements. This being the case, there is a need for 
further research with a bigger sample to increase the data power 
and combine it with a quality research approach to analyse the 
individual learning paths of learners. 

6.2. Educational Implications  
This study contributes to the growing body of literature that 
emphasises the importance of meta-cognitive strategies and 
cognitive flexibility in writing instruction. In line with the 
theoretical background outlined in Chapters 1 and 2, the results 
suggest that successful writing instruction—particularly in genres 
such as argumentative writing—requires more time spent on the 
task. Additionally, it requires intentional support structures that 
help students actively navigate between planning and composing. 

The use of a digital writing plan emerged as a particularly 
promising approach. It seems to create a task environment that 
enabled students to integrate their planning into the writing process 
effectively—something not easily achievable in handwritten 
exam formats. This integration was apparently most successful 
when students switched frequently between the planning and 
writing interfaces, which we interpret as an indicator of cognitive 
flexibility, a trait closely tied to writing quality in prior research 
[9]. 

Educationally, these findings highlight the need to view writing 
plans not as an assessable product but as a dynamic tool for 
supporting cognitive processes during writing. Especially for 

students in lower academic tracks, structured digital environments 
offer an important means of compensating for prior deficits in 
genre knowledge and writing fluency. 

In conclusion, it seems advisable to support argumentative 
writing not only by increasing the planning time alone but also by 
encouraging the strategic and integrated use of planning tools. This 
aligns directly with the theoretical and empirical claims discussed 
in Chapters 1 and 2 and indicates a strong basis for further research 
and pedagogical innovation in writing education. 

Considering the educational challenges identified in Chapter 
1, these findings advocate for a systematic integration of digital 
planning tools into writing instruction, particularly in schools 
serving academically diverse student populations. The current 
study indicates that time on planning alone is not enough to predict 
text quality [43-45].  
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A.2. Writing Task B (Intermediate Test, t2) 
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A.3. Writing Task C (Post-Test, t3)
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A.4. Writing Task D (Maintenance Test, t4)
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