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Abstract

A lot of students have reading difficulties and need reading support (Mullis et al., 2023). To
address this need, the DafF-L project developed a digital screening for students’ reading
abilities as well as aligned digital reading support with diagnostics to foster the individual
student's reading comprehension. The reading packages were developed for three reading
ability levels. The reading packages consist of the same story line for the literary texts and the
same exercise formats with some variation depending on the reading ability level. One key
importance of the screening and reading packages is digitalization. Digitalization provides a
flexible and easy way to provide individualization as well as collect data for diagnostics. The
digital reading packages support different ability levels and individualized learning, where
students can work on the exercises at their own speed with integrated tools such as immediate
individualized feedback, second try-options, and solutions. The digital reading packages can
be used as a diagnostic tool for formative assessment, which enables teachers to support
students in the best way possible. The screening, as well as the reading packages are
accessible as an Open Educational Resource (OER) to support teachers and students. This
approach of an individualized digital reading support with diagnostic functionality for
formative assessment as an OER is new and exceptional. The presentation will discuss the
conception of the reading packages with focusing on digitalization including the SAMR-
Model (Puentedura, 2006; Puentedura, 2020a; Puentedura, 2020b), pedagogical usability
(Nokelainen, 2006), a Heuristic for Thinking About Reading Comprehension (Kirby, 2003),
and formative assessment (OECD, 2005).
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Introduction

The results of the 2022 Programme for International Student Assessment (PISA) (OECD,
2023) and the 2021 Progress in International Reading Literacy Study (PIRLS) (Mullis et al.,
2023) clearly illustrate the urgent need in Germany (and other European countries) to take
targeted measures to promote reading. Therefore, Germany’s Standing Conference of the
Ministers of Education and Cultural Affairs recommends an intensification of diagnostics and
appropriate support for reading (abilities) at a young age (Koller et al., 2022). Digitalization
is increasingly essential for diagnostics and reading support in schools. Since 2016, PIRLS
has not only been carried out as a computer-based assessment, but also focuses on digital
forms of reading (Diehl & Hanke, 2024; Hanke & Diehl, 2024b; Junger & Hanke, 2024;
Mullis & Martin, 2019).

The collaborative project Digital Support Diagnostics Integrated Into Everyday Life -
Reading In Inclusive Education (own translation) [Digitale alltagsintegrierte
Forderdiagnostik - Lesen in der inklusiven Bildung (DaF-L)] uses digitalization to improve
reading support and diagnostics. DaF-L is funded by the German Federal Ministry of
Education and Research and aims to further develop the diagnostic and support tools on the
online learning platform Levumi (www.levumi.de) (Gebhardt et al., 2016; Jungjohann et al.,
2018; Miihling et al., 2017). (Diehl & Hanke, 2024; Hanke & Diehl, 2024b; Junger & Hanke,
2024).

In order to achieve this goal, the project developed a screening and reading support for
elementary school children. The Lesln screening (Ebenbeck, 2023) is a test to obtain the
students’ reading abilities. The reading support are the Reading Path reading packages
(Hanke & Diehl, 2024). The packages consist of eleven digital reading packages with
formative assessment that are tailored to reading screening and promote reading skills with a
focus on reading comprehension. With the tools for diagnostics (screening) and support
(reading packages) established on a common theoretical basis, it is possible to effectively
record, observe, and document the learning progress of students. Through the reading
packages and in the context of formative assessment, teachers and students can receive
valuable feedback (Hattie, 2014, p. 276). Based on the SAMR model (Puentedura, 2006;
Puentedura, 2020a; Puentedura, 2020b), the digitalization of the Reading Path reading
packages offers a modification from an analog to a digital format. The Les/n screening and
the Reading Path reading packages form a comprehensive digital package with formative
assessments to promote reading skills (Diehl & Hanke, 2024; Hanke & Diehl, 2024b; Junger
& Hanke, 2024).

This article aims to explain the digitization of reading packages in the context of formative
assessment by taking the SAMR model into account. In addition, reference is made to
pedagogical usability and a Heuristic for Thinking About Reading Comprehension.

Formative Assessment

Assessments play an important role in determining students’ competencies and providing
individual support. According to the Council of Chief State Officers in the US (CCSSO),
“Formative assessment is a process used by teachers and students during instruction that
provides feedback to adjust ongoing teaching and learning to improve students’ achievement
of intended instructional outcomes” (2023, p. 2). The overall goal of formative assessment is
to collect extensive information about students' learning behavior over a certain period of
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time and to use the obtained information in a timely manner to improve teaching and
individualized support. Formative assessments are, in comparison to summative assessments,
used to continually adapt teaching and learning processes. Because of their effectiveness in
enhancing overall student achievement, formative assessment methods have been
demonstrated to be crucial for promoting competencies (OECD, 2005). Formative
assessments are increasingly becoming the focus of researchers and educators (CCSSO,
2023). With the use of formative assessments, students' learning behavior can be
continuously monitored and evaluated. The teacher gains insight into the students' learning
trajectories, can better classify performance if necessary and adapt support to individual
needs (Connor, 2019; OECD, 2005). The continuous feedback provided to students as part of
the formative assessment enables them to contemplate their learning process and make more
targeted adjustments (Hanke & Diehl, 2024a; Hanke & Diehl, 2024b; Junger & Hanke, 2024).

Digitalization and Formative Assessment in School

The importance of digital media and digitally conveyed information has increased
significantly in many areas of life and is now seen as indispensable for everyday school and
professional life as well as lifelong learning (Lorenz et al., 2023). The integration of digital
forms of reading into the PIRLS since 2016 and the expansion of the PISA in 2018 to include
competency in Digital Literacy underline the growing importance of digital skills in the
education sector (Garbe, 2020, p. 8; Mullis & Martin, 2019, pp. 7, 12, 42-43). In December
2016, the Standing Conference of the Ministers of Education and Cultural Affairs (KMK,
2017), launched an action plan for the future development of education with the strategy
Education in the Digital World. This strategy defines the requirements that young people
must meet in an increasingly digitally oriented society. In 2021, this strategy was
supplemented by a set of recommendations in Teaching and Learning in the Digital World,
which states that it is the task of teachers of all subjects to consider the changing conditions
of teaching and learning in the context of digital change (KMK, 2022). Digitalization
supports the formative assessment approach in a very economical way by amplifying its
effectiveness and efficiency. Digital tools enable students to complete interactive tasks, check
their answers, and receive immediate individual feedback. The immediate feedback helps
students to work more specifically on their strengths and weaknesses. By using learning
management systems or digital learning platforms, teachers can track the learning process in
real time, and collect and analyze data about learning progress. Individual needs of students

can be better recognized and appropriate support measures can be tailored to them (Hanke &
Diehl, 2024b).

The Digital Reading Path Reading Packages

The digital Reading Path reading packages comprise literary texts and aligned reading
exercises (Figure 1). These focus on a single reading skill (reading fluently) and two reading
abilities (reading comprehension and strategies for reading comprehension). The main goal of
the packages is the reading ability reading comprehension, which is set in bold in the figure
below. The skill reading fluently and the ability strategies for reading comprehension are
indirectly strengthened through the reading packages. Additionally, the packages incorporate
formative assessment and diagnostics.
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Figure 1: Reading Path Reading Packages (Hanke, 2024)

The reading packages are available in three different levels of difficulty. The previously
mentioned screenings sorts the students into the appropriate ability level for the reading
packages. The literary texts cover a variety of topics to offer students a wide range of reading
experiences and to promote their interest in reading. The eleven reading packages can be used
both as practice units and for formative assessment. All reading packages follow the same
structure: the students first read the literary texts and then solve the aligned reading exercises.
Each of the eleven reading packages contain a total of eight reading exercises with the
formats: True/False, Multiple Choice, Sequence (determining the order), Find Errors, and
Join Parts of Sentences (Diehl & Hanke, 2024; Hanke & Diehl, 2024a; Hanke & Diehl,
2024b).

As students work on the reading tasks in the reading packages, they receive immediate
feedback. They also have the option of returning to a literary text at any time using a back to
text button (text-lookback-strategy). This gives them the possibility to re-read the text to
improve their understanding and to check their answers (Diehl & Hanke, 2024; Garner et al.,
1984a; Garner et al., 1984b; Hanke & Diehl, 2024b).

Carrying out the reading tasks on tablets or a laptop offers additional advantages. For
example, it enables students to work independently at their own pace in an appealing digital
environment (further detailed in the digitalization of the reading packages section below).
The management and evaluation of exercises is automated. This allows the teacher to
concentrate on individual, pedagogical support of the students. Promoting student autonomy
is an important aspect of the student-centered digital reading packages. By working
independently on the tasks, students are encouraged to strengthen their reading and problem-
solving skills and develop their independence.

SAMR Model

The digital design of the reading packages is based on the SAMR model (Figure 2).
Puentedura (2006) developed this model as part of his work with the Maine Learning
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Technologies Initiative. His goal was to promote the general use of technology (Romrell,
2014; Hamilton, 2016).
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previously inconceivable
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SAMR-Modell nach Ruben R. Puentedura (hitp://hippasiss com/rpweblog/archives/20 15/10/SAMR ABriefintro.pdl, ZugrT am 30.03 2017)

Figure 2: SAMR Model by Ruben R. Puentedura (Albrecht, n.d.)

In his model, Puentedura describes four classifications of technology use. Substitution
involves the use of technology simply as a replacement for other learning activities without
any functional change. In augmentation, technology serves as a replacement for other
learning activities with functional improvements. Modification enables the redesign of the
learning activity using technology and redefinition realizes the creation of tasks that would
not have been possible without the use of technology (Hamilton et al., 2016; Puentedura,
2020a; Puentedura, 2020b; Romrell et al., 2014; Wahyuni et al., 2020).

The Reading Path reading packages can be classified as modification.

Substitution occurs as the reading packages are available in digital form. Augmentation
involves a change in technology that positively changes the function of the task or tool.
Instead of a traditional teacher-centered approach, relying on lesson group reading to
complete the same tasks, students use handheld devices to read digital literary texts
individually at the same time (cf. Hamilton, 2016, p. 4). This also applies to the reading
packages, as the students can read the texts at their own pace and complete the aligned
exercises; additionally, they receive reading packages tailored to their individual ability level,
as the screening sorts them into the appropriate ability group. In the area of modification,
students receive immediate feedback on their reading exercises (see Shippee, 2019).
Moreover, students have the opportunity to obtain the correct solution or to attempt most of
the exercises for a second time. In addition, data, such as the time required and the points
achieved, are saved immediately. Motivating and navigational animations have been
integrated. Detailed information on the digitization of the reading packages can be found in
the digitization of the reading packages section.
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Usability

Usability or user-friendliness is the ability of a system to give its users the opportunity to
carry out tasks effectively and efficiently, as well as to be pleasant and easy to use. When it
comes to websites or platforms, the focus is on the end user. Learning platforms have two
important end users: teachers and students. Therefore, usability in this context evolves to
pedagogical usability.

Nokelainen (2006) refers to 10 dimensions of pedagogical usability, which are as follows: 1.
Learner control, 2. Learner activity, 3. Cooperative/collaborative learning, 4. Goal
orientation, 5. Applicability, 6. Added value, 7. Motivation, 8. Valuation of previous
knowledge, 9. Flexibility and 10. Feedback as well as 51 sub-categories (p. 181).

In the DaF-L project, the learning platform Levumi provides students with learning materials
in the form of the Reading Path reading packages, which contain all of the 10 dimensions
except cooperative/collaborative learning as the reading packages focus on the individual
student’s abilities and needs.

The reading packages incorporate learner control enabling readers to engage with material
suited to their ability level. Additionally, the literary texts are segmented into three parts and
the accompanying exercises are divided into eight sections; moreover, there are eleven
reading packages structured similarly for further practice.

The learner’s activity is the focus of the reading packages as students work individually on
their own reading package while the teacher stays in the background. The reading packages
are based on real life stories and of interest to students in elementary age.

The reading packages’ goal is to increase the students' reading competency, a shared
objective among the packages themselves, teachers, and students.

The applicability of the reading packages is that learners will need reading skills in their
future school, working and general life. The skill of reading is transferable to all kinds of
different situations in everyday life in order to be functioning citizens. Additionally, the
reading packages were improved with the help of end-users (students and teachers) through
interviews with teachers and participatory observation of students who used the reading
packages in a reading intervention study. Furthermore, support structures such as formative
assessment are integrated to aid student’s learning. Moreover, teachers have the ability to
observe the learner’s activity using digital diagnostics and learning analytics.

The added value of the digital reading packages is that students work at their own speed and
receive immediate individualized feedback, have the option for second tries, and revelation of
solutions. Also, the digitalization of the reading packages reduces the teacher’s workload,
which consequently helps them support individual students. Additionally, all the data is saved
digitally, that means that teachers can analyze student’s learning and their learning behavior
in order to support the individual student or to modify their lessons.

Observation protocols, attained during a study with the digital reading packages, showed that
while working with these students were highly motivated. As mentioned before, the students
were sorted into ability levels and received literary texts and exercises based on their abilities.
Therefore, no student was over- or underwhelmed. One key aspect to the increase of
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motivation is the avoidance of failure. This was achieved through the appropriate ability level
of the reading packages as well as by the system. The system ensures that on the last page
students would see the Levumi mascot, a little dragon, holding the trophy, even if they didn’t
finish all exercises, giving them a feeling of accomplishment. This amplified the motivation,
sense of achievement, and pride in themselves. To avoid failure, students were given the
option to use a skip-button, which was meant for exercises that were too difficult for the
student.

The valuation of previous knowledge relates to the motivation and to the reading ability levels,
emphasizing the importance of students working within their own ability range. Furthermore,
the literary texts used topics and interests of elementary school students and the reading
exercises were based on exercises formats found in elementary schools.

One objective of the digital reading packages was to provide continuous, personalized, and
instant feedback through formative assessment. The students received feedback if their
answer was correct, incorrect, or partly correct. Additionally, the students were able to ask for
the solution and, depending on the exercise, the students had the option of a 2. attempt. This
also helped the students to reflect on their reading and learning.

The digital reading packages offer a variety of flexibility as they were developed using the
previously stated reading ability groups with ability-appropriate literary texts and eight
suitable exercises. Additionally, students work at their own pace and receive individual
support based on their needs.

A Heuristic for Thinking About Reading Comprehension

In addition to pedagogical usability, the complex interaction between the reader, the text, and
the activities to promote reading comprehension in relation to digitalization is also considered.
The model a Heuristic for Thinking About Reading Comprehension (Figure 3) developed by
the Reading Study Group is suitable for this (Kirby, 2003, p. 2).

60C|ocunu,-a/

Context

Figure 3: A Heuristic for Thinking About Reading Comprehension (Kirby, 2003)

The model embodies the three elements: the reader, the text, and the (reading) activity or
purpose of reading. The heuristic shows how these elements are interconnected and
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constantly interact, embedded in a socio-cultural context. The reader shapes these
connections and is shaped by them. Throughout the reading process, the reader interacts
repeatedly with each of these elements. Readers grasp the text and have the opportunity to
deepen and develop their understanding using a variety of activities to promote
comprehension. These activities can for example include reflection tasks. Particular emphasis
is placed on the dynamic interaction between the reader, the text, and the activities, which
together contribute to promoting reading comprehension. The context in which reading is
taught also plays a crucial role, including the specific teaching situation. (Frankel et al. 2016;
Kirby, 2003) With regard to the digital reading packages, there is an interaction between the
digital literary text, the digital reading tasks, and the reading child. Furthermore, the digital
reading packages are embedded into the digital learning platform. The extent to which digital
reading formats redefine the interactions between the elements and help support students'
reading skills needs to be examined.

Digitalization of the Reading Packages

A set time of 30 minutes is allotted for a reading package, including reading the text itself,
working on the reading exercises, going back to reread the text, using the 2. attempt. All the
durations, such as the time spent reading the text, working on the individual exercises,
rereading the text, along with others, are automatically recorded and stored digitally.
Consequently, the student’s learning can be analyzed. Analytical metrics can be derived, such
as how long they took to complete the reading packages, the count of individual exercises,
and the time devoted to reading the text (Diehl & Hanke, 2024; Hanke & Diehl, 2024a).

This information can be used in regards to learning analytics, which collects, analyzes and
reports data about learners and their contexts to better understand and to improve learning
and learning environments. Learning analytics offers researchers and education professionals
new opportunities to examine teaching and learning. The collection and analysis enable
timely and accurate feedback to learners and provide valuable insights into the learning
process for educators, instructional designers, and educational institutions. There are several
benefits of learning analytics in education such as the ability to improve or adapt curricula,
determining actual student performance, promoting personalized learning, improving teacher
performance, and uncovering gaps between industry needs and academic research. A key
advantage of learning analytics is that it enables early intervention if a student has difficulties.
(Kollom et al., 2021; Hernandez-de-Menéndez et al., 2022) In order for students to know if
they got the question correct or incorrect colors for the feedback were implemented. The
colors green and gray were chosen as the evaluation colors, with green indicating a correct
answer and gray indicating an incorrect answer. These colors were preset by default.
However, a color changing function has been implemented for children with color blindness
or color vision deficiency, such as green-red blindness or blue-yellow blindness. In this way,
students have the opportunity to customize the colors to their needs. A font is set as the
default in Levumi; however, the teacher can change the font in their digital class book, if
students need a different one. The reading packages also include the option of adjusting the
font size, which the students can do themselves.

As mentioned before, Levumi does not only represent the platform, but also the mascot, a
small dragon. Images and animations of the Levumi dragon are integrated into the digital
reading packages to motivate the students. In addition, the mascot helps students navigate
through the reading packages. In the literary texts, the Levumi dragon is shown reading a
book. As stated previously, on the final page, the Levumi dragon is presented as an animation
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with a trophy. The Levumi dragon illustrates the recognition and perseverance of the students.
The “Done” button appears under the dragon and signals that the exercise is completed. The
Levumi timeline (Figure 4) provides students with a comprehensive overview of their
progress while working on the exercises (Diehl & Hanke, 2024; Hanke & Diehl, 2024a;
Junger & Hanke, 2024).

P

Figure 4: Levumi timeline (Gebhardt & Miihling (n.d.). Levumi. www.levumi.de, 2023)

Using this bar, the students can easily see what exercise they are currently working on, what
exercise they have already completed, and what exercise lies ahead. This visual aid helps
students monitor their own learning and keep track of their work progress.

Exercise 8 was not included in the timeline as this task is an additional exercise for fast-
working students. This approach considers the different needs and working speeds of the
students are considered.

On the introductory page of the reading packages (Figure 5), students are provided with
various interactive buttons.

Bnflhrung Ercitngn £
Bax den Augoben gt es Symbole
Tadt 4 Her kannst du den Text noch einmd lesen
Her kennat du de Textgrae und de Forbe ondemn
Her konnst du de Aufgabe Uberspringen

Hor karnst du done Antwort priden

- i".r’;' SR

Lovurn begiatot deh, warond du on don Aulgaten crbotest.

e

Figure 5: Introduction Page of the Reading Packages
(Gebhardt & Miihling (n.d.). Levumi. www.levumi.de, 2023)

Using the text-button [Text], students can return to the text at any time and read it again. In
settings [Einstellungen] they have the option to adjust the font size and colors according to
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their own needs. The skip-button [Uberspringen] can be used to skip exercises that may be
too difficult. The check-button [Priifen] gives students the opportunity to check their answers
and receive immediate feedback on their performance. In addition, students have the option
of a second attempt [2. Versuch] if they were unable to solve the exercises successfully the
first time (exceptions are the true/false exercises). Furthermore, they can use a solution-
button to receive the correct answer if needed. There are also other intuitive buttons such as
“Next [Weiter]”, “Start” and “Done [Geschafft]”, which help students navigate through the
application (Hanke & Diehl, 2024a).

The digital user interface of the reading packages was deliberately designed to be minimalist.
This ensures that students are not distracted or overstimulated. The targeted integration of
precise support buttons aims to draw attention to clear instructions while maintaining
motivation. This conscious design is intended to create a supportive and inviting environment
so that the students can work on the reading packages in the best possible way (Hanke &
Diehl, 2024a).

Conclusion

The digital Reading Path reading packages were developed with the end users - teachers and
students - in mind. For this reason, interviews with teachers and participatory observation
protocols of the students were conducted. The observation protocols were obtained during the
reading intervention study in which the reading packages were used. The digital reading
packages aim to enhance students' reading comprehension while also reducing teachers’
workloads. With the digitalization of the reading packages students receive immediate
feedback on their work, while teachers gain insights into their students' learning progress.
The packages were developed considering formative assessment, the SAMR Model,
pedagogical usability, and a Heuristic for Thinking About Reading Comprehension. The
reading packages were observed to effectively engage students according to observation
protocols.

The digital Reading Path reading packages as well as the Lesin screening are available as an
OER on the learning platform Levumi.
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