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Abstract

The measures to counter the COVID-19 pandemic add pressure on students to meet the challenges of
digitized courses in higher education. Many suffer from these demands and fail to regulate their learning
effectively. Behavior Change Support Systems (BCSSs) are a promising approach to guide students towards
a successful learning behavior. Nevertheless, successful integration of the systems requires users’
acceptance and intention to use. While BCSSs have been well studied in several research areas, there is
insufficient evidence on the design features that promote the acceptance of BCSSs in educational contexts.
This study presents LANA, a BCSS towards self-regulated learning that is designed following the Persuasive
System Design Model by Oinas-Kukkonen and Harjumaa (2009). The evaluation using the Technology
Acceptance Model by Davis (1986) shows that perceived usefulness has a significant impact on students'
intention to use LANA and highlights the importance of considering the design of the user interface.

Keywords

Behavior Change Support System, Persuasive Technology in Education, Self-regulated Learning.
Introduction

The goal of this study is to identify crucial design features influencing the acceptance of a Behavior Change
Support System (BCSS) towards self-regulated learning (SRL) in higher education. BCSSs accompany and
guide users through the process of changing their behavior (Oinas-Kukkonen 2013). These BCSSs are
successfully implemented in different research fields (Tikka and Oinas-Kukkonen 2019). Whereby a basic
acceptance for technologies and an intention to use (IU) are essential prerequisites (Kim 2015).

Currently, BCSSs are successfully implemented in various fields, especially in the health care sector (Tikka
and Oinas-Kukkonen 2019). Without BCSSs people often fail because the desired behavior change is mainly
self-directed and therefore guidance and instruction are missing (Allan et al. 2008). Students in higher
education currently face similar challenges, due to increasing digitalization that comes with the need to
organize and regulate learning on their own (van Wyk 2017). Many suffer from this pressure (LeViness et
al. 2019). Additionally, the COVID-19 pandemic measures further exacerbate these conditions as self-study
takes on an even greater role in online-only semesters (Wesselborg 2020). Studies show that training in
SRL can lower perceived stressors, prevent problems caused by bad learning behavior (La Fuente et al.
2020), and are already proven to be a valuable addition to cope with the challenges of digital semesters
during the COVID-19 pandemic (Wesselborg 2020). But despite the increasing relevance of support for
students, traditional trainings often do not reach their goals. Reasons are high perceived barriers regarding
formal support services (Eisenberg et al. 2012; Stolzenburg et al. 2019), a normalized high level of stress in
academic education (Brown 2018; Eisenberg et al. 2012), and insufficient effects, as new knowledge is
quickly forgotten (Goh et al. 2012). BCSSs in form of smartphone apps can easily be integrated into
students' everyday lives, provide missing guidance during digital semesters, and could therefore function
as effective, scalable, low-barrier interventions to improve learning (Fogg 2003).

But although apps are typically considered attractive to students, there is still a risk that these technologies
are not used or are only used with insufficient frequency (Teri et al. 2014). This underscores the fact that
the successful integration of apps into educational contexts does not depend on the availability of the
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offerings, but rather on students' acceptance and their IU. Therefore, it is crucial for newly developed
technologies to evaluate their design and structure in terms of user acceptance (Kim 2015). So far, there is
still a lack of studies investigating BCSSs underlying design choices and their influence on student’s
acceptance in higher education as the systems are not yet established in educational settings (Lehto and
Oinas-Kukkonen 2015). Therefore, the research question underlying this study is: How should a BCSS
towards SRL be designed to foster students’ acceptance, in particular their initial IU?

To investigate this question, the BCSS LANA (Learning Analysis) is developed drawing upon the existing
knowledge base identified through a systematic literature review. The design of LANA is in accordance with
the steps of the Persuasive Systems Design (PSD) model by Oinas-Kukkonen and Harjumaa (2009). To
measure students’ IU, the Technology Acceptance Model (TAM) (Davis 1986) is combined with qualitative
feedback to identify design features influencing target users’ IU. This paper provides researchers and
developers of Persuasive Technologies (PT) input regarding the design of BCSSs in educational contexts.

Theoretical Background

Behavior Change Support Systems

Fogg (2003) highlights the potential of PT to help people during behavior change processes, as technology
is already an inherent part of our daily lives. He defines PT as “any interactive computing system designed
to change people’s attitudes or behaviors.” (Fogg 2003, p. 1). According to Fogg, the advantages of using PT
include time and location independence, scalability, ubiquity, and anonymity. These advantages lower
barriers to use PT (Fogg 2003). While PT names the field of research, BCSS is considered as the research
object. Oinas-Kukkonen defines BCSS as an “information system with psychological and behavioral
outcomes designed to form, alter or reinforce attitudes, behaviors or an act of complying without using
coercion or deception” (2013, S. 1225). A framework that addresses the development process of BCSS is the
PSD model, which includes three generic steps (Oinas-Kukkonen and Harjumaa 2009): The first step is the
analysis of the persuasion context. It includes the consideration of domain-specific issues based on the
specific context of use, the users of the BCSS, and the underlying technology. Depending on this analysis,
the second step contains an adequate selection of design principles. The PSD model defines 28 different
design principles in four categories: primary task support (e.g. self-monitoring, rehearsal), dialog support
(e.g. praise, reminders), system credibility support (e.g. trustworthiness, real-world feel), and social
support (e.g. competition, normative influence). The final step includes the requirement definition for
software qualities and software implementation (Oinas-Kukkonen and Harjumaa 2009).

Self-regulated Learning

There is a variety of established theoretical contributions that address SRL (Panadero et al. 2016). Broadly
speaking, “self-regulated students select and use SRL strategies to achieve desired academic outcomes
based on feedback about learning effectiveness and skill.” (Zimmermann 1990, pp. 6-7). These SRL
strategies refer to cognitive and metacognitive learning strategies and strategies addressing resources that
are relevant during learning (Pintrich and Groot 1990): Cognitive learning strategies are focused on
acquiring new knowledge and storing it in memory. Metacognitive learning strategies enable learners to
reflect on their goals and adjust their learning process goal-oriented. Internal resources comprise resources
that reside within the learner, while external resources provide additional help (Wild and Schiefele 1994).
The following Table 1 presents the learning strategies for SRL.

Superordinate learning strategies Underlying learning strategies

Cognitive learning strategies Elaboration; critical thinking; organizing; repeating
Metacognitive learning strategies Goal setting and planning; monitoring; regulation
Management of internal resources Effort; attention; time

Management of external resources Other students; literature; environment

Table 1. Self-regulated Learning Strategies according to Wild and Schiefele (1994)

It is part of LANA to measure students' SRL levels. Therefore, it is crucial to identify an appropriate
instrument that a) covers a variety of learning strategies of SRL, b) is appropriate for higher education, and
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c) does not discourage students because of its scope or foreign language (students’ native language:
German). Different assessment procedures have been developed to measure the degree of SRL (Panadero
et al. 2016), such as the Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich et al. 1993), or
the Learning And Study Strategies Inventory (LASSI) (Weinstein et al. 1987). Wild and Schiefele published
a questionnaire in German to measure SRL that is called LIST. Its items are based on the understanding of
the MSLQ, capture different facets of SRL, and focus on higher education (Wild and Schiefele 1994).
Intending to maintain the breadth of content of the LIST while reducing the likelihood of dropout due to its
length Klingsieck (2018) developed a shorter version, called LIST-K that contains 39 items. The LIST-K
measures each of the 13 learning strategies listed in Table 1 with 3 items. Thus, the LIST-K can meet the
requirements of an instrument for measuring SRL and is therefore integrated into LANA.

Related Work

To draw on the existing knowledge base regarding PT in educational settings, a systematic literature review
is conducted. The literature review covers different research areas of BCSSs by including databases with
economic, technical, educational, and psychological backgrounds. Eight databases were searched: AlISel,
Ebscohost, ERIC, IEEE, Pro-quest, PubPsych, Web of Science, and WISO. The underlying search string
consists of two parts: The first part addresses the research object BCSS while “persuasive technology” and
“persuasive systems” act as synonyms to broaden the search. The second part addresses the relevant
application domain of BCSSs, education. The terms “learning*”, “education”, and “student*” cover this
scope. The resulting search string is defined as follows: ("Behavior Change Support System*" OR
"Persuasive Technolog*" OR "Persuasive System*") AND (learn* OR education OR student¥).

Searching journal and conference articles’ titles and abstracts, in total 70 hits were identified, 10 of which
were duplicates. Articles addressing other research fields such as health (21), environment (6), or workspace
safety (2), intercultural challenges (2), marketing (2), or public events (1) were excluded. Additionally, two
articles were excluded because they introduce overarching theoretical models, without implications for
educational settings. Four articles did not include students as their focus group and two articles did not
address PT. In total 18 articles build the base for the systematic literature review.

The analysis of the identified articles shows that the PSD model is the theoretical background that is
dominantly used. However, most researchers design their PT experience-based or based on psychological
models without considering the technological components. This is consistent with the findings of the
identified literature review by Tikka and Oinas-Kukkonen (2019), who criticize low characterization in
terms of the underlying technology and persuasive design in PT research. Although the designed PT is
usually not described in detail, the following patterns appear: PT occur mostly in digital learning contexts,
addressing online or blended learning. PT are integrated as features in e-learning platforms (Kljun et al.
2019) or massive open online courses (Salim et al. 2019). PT are also incorporated through mobile apps
(Sengupta and Williams 2020) or a web app (Orji et al. 2019). Muller et al. (2015) envisioned the potential
of wearables, while Goh et al. (2012) pick up persuasion by sending regular SMSs as reminders.

The incentive for researchers to integrate PT into learning contexts is usually students’ motivation
enhancement (Sengupta and Williams 2020). Six articles even define the success of their intervention by
motivation (e.g. Engelbertink et al. 2020; Orji et al. 2019; Lucero et al. 2006). Other goals are the raise of
engagement (Kljun et al. 2019), higher involvement and attention (Widyasari et al. 2019), or students’
knowledge building (Alvarez et al. 2017). Only four articles address the change of the learning behavior. The
identified articles foster the improvement of individual learning strategies for example reflective learning
(Muller et al. 2015), knowledge sharing (Wiafe et al. 2020), as well as social-emotional learning, growth
mindset, and character development (Williamson 2017). Goh et al. (2012) also envision the potential of PT
to foster SRL. Sending persuasive SMS as reminders to students, increased usage of various learning
strategies. The evaluation presents a positive impact of SMS interventions on SRL strategies. While Goh et
al. (2012) draw on the theoretical background of SRL, the PSD model is not considered. Also, regular SMS
interventions do not meet the standard of guiding and assisting students in changing their learning behavior
whenever they need support. However, BCSS should meet this claim (Oinas-Kukkonen and Harjumaa
2009).

Filippou et al. (2015a) also noticed the high need for students’ support in improving their learning habits.
Therefore, their goal was to identify habits that impact academic performance to provide valid information
about study behaviors that should be targeted through PT. As learning is a complex process, they concluded
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no single habit is responsible for the learning performance. However, study habits related to the
management of resources, the value placed by the individual student on learning tasks, and the expectations
of learning were identified to be the most impactful (Filippou et al. 2015a). These strategies are also part of
the concept of SRL (Pintrich and Groot 1990; Zimmermann 1990). Therefore these findings support the
idea of developing a BCSS towards SRL to improve students’ learning behavior. In a second step, Filippou
et al. (2015b) designed PT as a mobile app that supports students in changing their learning behavior
towards scheduling, preparation for class, and group study. The design principles of self-monitoring,
suggestions, rewards, and reminders are implicitly addressed. However, an evaluation of the design features
is still missing (Filippou et al. 2015b).

Overall, the literature review indicates that PT are well received by students as they are willing to interact
with PT and enjoy the integration of technologies into educational environments. The analyzed articles
suggest that integrating PT into learning contexts fosters success, such as increased student motivation,
greater achievement, or better learning outcomes. Research also proved that PT can change students’
behavior. The need for a BCSS to promote aspects of SRL is confirmed in current research. However,
research still lacks a clear picture regarding recommendations for specific design principles fostering
students’ acceptance. While some articles indicate that design principles within the categories of primary
task support and social support of the PSD model have a positive effect on students (Boontarig and
Srisawatsakul 2020), there is still not sufficient research to understand the underlying modes of action.

Design and Functionality of LANA
Design and Integrated Design Principles

We designed LANA following the PSD model, including the context analysis, the selection of fitting design
principles, and the implementation (Oinas-Kukkonen and Harjumaa 2009). To carry out the context
analysis, the target users of LANA and their needs are examined: The target users of LANA are university
students in general who are trying to meet the demands of digital semesters due to the COVID-19 pandemic.
They already have some experience regarding learning, but because of the changing learning environment,
they need new impulses or guidance to cope with the new requirements. Therefore, LANA is not intended
to address only one target problem or a specific learning strategy, but to show students a variety of ways to
improve their learning behavior. Hence, an easily accessible support system with a wide range of learning
strategies and a high level of acceptance is required, which accompanies students to achieve sustainable
changes in their learning behavior. Smartphone apps can meet these needs. They are quick and easy to use,
as they are already firmly integrated into students’ daily lives (Atas and Celik 2019).

The selection of fitting design principles should be linked to the specific context analysis (Oinas-Kukkonen
and Harjumaa 2009). The aim to change learning behavior is complex and the mass of possibilities for
improvement is huge (Filippou et al. 2015a). Consequently, students who want to improve their learning
behavior face the challenge to identify an effective starting point without losing track or overwhelming
themselves. The design principle tunneling is integrated to support students in finding suitable starting
points, as tunneling is able “to guide users through a process” (Oinas-Kukkonen and Harjumaa 2009, p.
492). To address tunneling, LANA provides students with the opportunity to compare their desired learning
behavior with their current learning behavior. A high difference indicates requirements and opportunities
for improvement and provides a starting point for changing the learning behavior. The context analysis also
shows that learners need low barriers to use the system, therefore the design principle reduction is
integrated to simplify the complex challenge of changing the learning behavior. Reduction is defined as a
design principle that breaks down “complex behavior into simple tasks [to help] users perform the target
behavior, and it may increase the benefit/cost ratio of a behavior” (Oinas-Kukkonen and Harjumaa 2009,
p- 492). LANA integrates reduction by providing step-by-step advice on how to improve SRL strategy usage.
Besides, the design principle self-monitoring is integrated, because “a system that keeps track of one’s own
performance or status supports the user in achieving goals” (Oinas-Kukkonen and Harjumaa 2009, p. 492).
LANA enables self-monitoring by ticking off completed tasks. The three integrated design principles are in
the category of primary task support and therefore correspond to the findings of the conducted literature
review, that support the integration of design principles within this category into PT for education
(Boontarig and Srisawatsakul 2020; Filippou et al. 2015b). The following Figure 1 presents the structure of
LANA and the integrated design principles.
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Desired Learning Behavior —{ Tuuneliné Current Learning Behavior
— - - Analysis'"———— — - -

Cognitive learning strategies Cognitive learning strategies
Metacognitive learning strategies . . Metacognitive learning strategies

M & t of int. gl & learning behavior and M 5 t of int gl 5
anagement of internal resources . . anagement of internal resources

& current learning behavior g

Management of external resources Management of external resources

- [ Reduction H Self-monitoring }——
Advice

LANA provides theoretical backgrounds on different learning strategies and offers advice, in the form of a
step-by-step guide, on how to improve the learning behavior. Students are able to tick off completed steps.

Comparison of desired

Figure 1. Structure of LANA

Following the PSD model, the final step involves the requirements definition for software qualities and
software implementation (Oinas-Kukkonen and Harjumaa 2009). Using the cross-platform development
kit Flutter the BCSS is developed as a web app, due to its easy accessibility for the target group, students
(Atas and Celik 2019).

Functionality and Use Case

LANA is a BCSS that uses the questionnaire LIST-K as a basis for context-sensitive stimulus to action. These
impulses in the form of low-threshold steps are adaptively adjustable and offer the possibility to accompany
the individual development process of the students as they are suggested based on a repeatable reflection.
Ticking off each step visualizes progress, shows students’ successes in terms of mastered tasks, and thus
paves the way for further SRL implementation. LANA was published in German to German university
students. The screens presented in Figure 2 and Figure 3 are translated into English to match the use case
explanations.

Screen 3 Screen 4

Screen 1 Screen 2

Analysis

Reflection

¢« Desired Learning

When | am not progressing in my learning as |
would like, | adjust my learning style to
)| achieve my goals

17%  |mm—

More Information

What does your perfect semester lock like?

Wihen | learn, | know exactly how to anchor
the new content in my memary.

When learning, | know exactly how to
anchor the new content in my memory

| gather missing information from
various sources {e.g. transcripts,
books, journals)

111 don't understand something. | knaw how
ind where to find support.

Hferes
More Information

1f1 don’t understand something, | know how
and where to find support

More Information

Figure 2. Screenshots of LANA (Screen 1 to 4)

After the sign-in (screen 1), LANA uses four questions to determine the desired learning behavior. Each of
these questions refers to one of the four superordinate learning strategies (cognitive, metacognitive,
management of internal resources, management of external resources) (see Table 1). To represent the level
of desired strategy use, LANA offers a 10-step regulator that ranges from the external point "I do not wish
at all" to "I wish very much" (screen 2). By querying the desired learning behavior, students can decide to
what extent they want to master different learning strategies. The current level of SRL is measured using
the LIST-K with 39 items (screen 3). Based on students' input, LANA then presents the learning analysis.
It shows to what extent the desired level of SRL differs from their current learning behavior for each of the
four superordinate learning strategies (screen 4), where the value of the superordinate strategies reflects
the mean value of the respective underlying strategies according to the structure of the LIST-K (Table 1).

The percentage displayed on the screen indicates where students can begin to improve their learning, with
a high value indicating a high potential for improvement. In this case, the metacognitive learning strategy
is the superordinate strategy a student wants to improve. By clicking on the button for more information
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the student sees to which extend s/he uses the underlying strategies concentration, regulation as well as
goal-setting, and planning (screen 5).

Screen 5 Screen 6 Screen 7 Screen 8

Details Theoretical Background Step by step guide Hello John Doe
Metageognitive Learning Strategies
Concentration Concentration |G iy viel
i distractions o

L Attention and concentration are strongl -
10 % i Visual distractions include all distractions
related. In concentrated learning, ane
ou can see, such as a messy desk or the

Welcome back to LANA!

focuses one'sattention deliberately on the e Continue

current activity, on achievinga certain goal or

on processing a certain task, Thus attention is
decisive when it comes to learning something : N "
new. Obstaciesto atentive learingare p R ity aemsie Last Analysis and Advice

Regulation things, circumstances and behaviors that " distractions
drain energy. But even without these

50 % distractions, there are personal limitsta how Acoustic distractiansinclude distractions
0 long you can concentrate. Often this s 10 to that you can hear, a classic example
40 minutes would be a vibrating smartphone

displaying a new message. Analysis of Learning

Vou can imprave your learning behavior .
regarding concentration by minimizing o Behavior
Identify internal ]

. . distractions. Use the time after your learning 3
Goals setting and planing periods to reflect on what disturbed you * distractions Desired Learning
during learning and note down the

Under inner distractions we find all

38 % disturbances.
(] distractions that happen within us. These . )
can be, for example, unpleasant Refleciton on Learning
houghts,stres,fesingaor parsstrt

Let’s go!

failures,

Figure 3. Screenshots of LANA (Screen 5 to 8)

In this example, strategies addressing concentration show a low level of usage (10 %; screen 5), this
indicates opportunities for improvement. Clicking on the button “Advice!” LANA provides a theoretical
background on that learning strategy, explaining the strategy use and highlighting its importance (screen
6). After presenting this information, LANA offers step-by-step guidance on how to use the strategy more
effectively (screen 7). Students can monitor their progress by ticking off the individual steps after
completion. This way, students can see which tasks have already been completed and how they can continue
to work on their learning behavior. Progress is saved in individual profiles. The next time students open the
LANA, the home screen presents the following options (screen 8): First, students can continue to work on
specific learning strategies. To do so, they open their last learning analysis and see the difference between
their desired and current learning behavior. Based on this visualization, they will get adequate advice on
how to improve their learning behavior step by step. Second, students can also repeat the reflection on their
desired learning behavior. Third, there is also an opportunity to reflect on the current learning behavior to
identify differences. By repeating the reflection LANA adaptively adjust the recommendation for starting
points and thus considers the individual development process of its users.

Evaluation and Results

LANA is the first prototype in a larger research project developing a BCSS towards SRL. The goal of the
evaluation in the early stages is to reveal problems and quickly identify opportunities for improvement. In
this way, new findings can be integrated at short notice and the prototype can be further developed in an
iterative process (Hevner et al. 2004; Hevner 2007). To identify crucial design features that affect the
acceptance and IU of LANA, an evaluation with quantitative and qualitative data is fitting (Davis 1986).

The evaluation took place in the last session of a semester-long course addressing key qualifications at a
German university. This course is mandatory in the first semester for the students of Business and
Information Systems Engineering at their university. At the end of the last session, students could decide
whether to leave the session early or to stay additional 20 minutes to test LANA. After the testing phase, a
questionnaire was then used to collect evaluation data. To identify constructs influencing IU, perceived
usefulness (PU), perceived ease of use (PEU) and IU, were measured with items defined within the TAM
(Davis 1986). The questionnaire also includes two open-ended questions that provide an opportunity to add
individual thoughts: First, what do students like about their experience using LANA? Second, what are
possible improvements for LANA?

In total 24 students were given access to LANA. 20 students created an account and spent 20 minutes
interacting with LANA. Out of these 20 students, 18 also completed the subsequently shared questionnaire.
Since 18 of the 24 students participated in the evaluation of LANA, this results in a response rate of 75%.
Students were on average 20.6 years old, with the youngest being 18 and the oldest 22 years old. 28 percent
of the respondents were female and 72 percent were male.
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After the verification of the preconditions, the TAM was analyzed conducting a multiple linear regression
analysis to see to which extend PU and PEU affect IU (Figure 4). Items used to measure PU, PEU, and IU
showed overall good measurement characteristics (with Cronbach’s a ranging from .76 to .84). The multiple
linear regression analysis shows that the R2 for the overall model is .85 (adjusted R2=.83), indicating high
goodness of fit (Cohen 1988). As a result, PU is identified with a significant positive influence on IU. PEU
has no significant influence on IU. However, since the importance of PEU is still emphasized in the
literature, this study also addresses design features that might affect PEU.

B =.864%*

Perceived Usefulness

Intentionto Use

Perceived Ease of Use B=.112 ** b e 01

Figure 4. Regression Analysis of TAM regarding LANA

Coding of qualitative responses was conducted to identify patterns related to students' insights about how
a BCSS towards SRL should be designed to foster acceptance. The identified features were mapped to PU
or PEU. Table 2 presents these design features that might have a positive influence on IU as well as possible
improvements. Because the detailed student responses in some cases address more than one design feature,
the total number of mentioned design features is higher than the number of students responding.

Positive TAM # | Improvement TAM #
Simple user interface design PEU 6 | Userinterface design of log-in screen @~ PEU 3
Design principle reduction PU 3 | Usability PEU 3
Design principle self-monitoring PU 3 | Fewer reflection questions PU 3
Content especially advice PU 3 | Downloadable mobile app PEU 1
Questions for reflection PU 3 | More interaction PEU 1
Usability and clear structure PEU 3 | More youthful language PEU 1
Analysis and comparison PU 1 | More advice PU 1
Web app for mobile usage PEU 1

Table 2. Design Features influencing Intention to Use LANA

The analysis of the qualitative data shows that the design of BCSSs seems to be particularly important. The
user interface (UI) design is the most frequently mentioned feature in both categories. While six students
indicate that they like the simple UI design, the UI design is also the most frequently mentioned area for
possible improvement, in particular the login screen. Students also described design principles based on
the PSD model in their responses. They liked the design principle reduction, as they value its function to
cut down a complex task into smaller steps. Self-monitoring is also a design principle that students like.
Students highlight the importance of the content addressing SRL, stating that advice on how to improve or
use learning strategies is a relevant subject for them. Three students also note that they like the questions
that guide through reflecting on the current learning behavior by asking about different aspects of learning
strategies. The followed analysis that relates to current learning behavior is also a feature that is noted
positively. One student also likes the fact that s/he can use the BCSS in a mobile and flexible way.

In terms of improvement, besides the UI design specifications, usability is a high requirement. Since the
web app LANA is programmed from scratch, some bugs and unexpected errors still occurred during its use,
which three students noticed negatively. Three students also disliked the long reflection period. They would
prefer to receive practical advice more quickly. Other improvements include a mobile app that can be
downloaded from an app store, increased interaction, a more youthful language, and additional advice.

Discussion

The students share an overall positive attitude towards their experience with LANA. Regarding the TAM,
only PU is identified with a significant influence on students’ IU. The reason for this might be the high
relevance of good learning behavior in students’ current stage of life. Accordingly, when deciding on the use
of LANA, the focus is strongly on PU. The qualitative responses indicate the same, as students value the
content of LANA, especially the tangible advice as well as the guided reflection of the learning behavior. The
most prominent design features in the category PU are the design principles reduction and self-monitoring.

Twenty-Seventh Americas Conference on Information Systems, Montreal, 2021 7



Behavior Change Support System towards Self-regulated Learning

While students positively described these two design principles, the third integrated design principle
tunneling was not noticed. The reason for this might be, that students were able to actively experience
reduction and self-monitoring, while tunneling would rather be noticed when missing. Without tunneling,
students would not get a recommendation on where to start their improvement of the learning behavior.

Although PEU was found to have no significant impact on IU, the qualitative data suggest that PEU is still
important regarding the design of BCSSs for students. Students reported very different user experiences
after their interaction with LANA. While some students positively highlight the perceived clear structure
and the usability, others criticize occurring bugs, and the lengthy reflection phase. Overall, the UTI design is
the feature students addressed the most and seems to be important when developing BCSSs for students.
Therefore, it is crucial to address content, relevant to students and present it in a clear and structured way.

Conclusion and Outlook to Future Research

This study presents LANA, a BCSS towards SRL designed following the PSD model. The goal of the BCSS is
to support students, particularly in digital learning environments caused by the COVID-19 pandemic, by
giving advice on how to improve students’ learning. The study evaluates the BCSS LANA regarding the
users’ initial acceptance, as a first, necessary evaluation of newly implemented technologies. It provides a
descriptive and pragmatic contribution by presenting researchers and developers of BCSSs in educational
contexts implications based on the current state of the art, and a description of a BCSS towards SRL as an
example implementation. The findings of the conducted literature review, as well as the evaluation of LANA,
support the integration of PT in higher education, because students, in general, enjoy the interaction with
these systems. The observation that of the 24 students who had access to LANA, 20 initially created an
account, and 18 became more intensively involved with the BCSS indicates a high initial IU the system. As
only PU is identified with a significant influence on IU, it is crucial for students to notice the benefits and
relevance of BCSSs. LANA is able to fulfill this requirement by addressing the topic SRL and by presenting
tangible advice, that students can easily integrate into their current learning settings. The results also show
that design features regarding UI design are the most frequently addressed features in the qualitative
evaluation. Although they are not identified with a significant impact on students' IU, the frequency with
which they are mentioned indicates that UI design is important to students and could influence their
interaction with the system, such as long-term use or liking the BCSS.

The presented study has some limitations. First, the evaluation of LANA was conducted with a limited
number of 18 participants. An evaluation within a larger group could identify additional design features.
But since the participants exactly represent the target users of the BCSS LANA, the insights and feedback
of these students are valuable and provide a meaningful contribution. Second, an analysis of the qualitative
data is subjective. However, the manual coding involves the differentiation between two defined categories
(PU and PEU), and the matching of the design features is presented transparently in Table 2, which narrows
the scope for misinterpretation. Third, LANA has not yet been evaluated with respect to its goal of
promoting SLR. However, BCSSs are only able to change the behavior sufficiently when an underlying
acceptance is present. Therefore, it is an essential first step to identify design features that can increase
students’ IU in the early stages of development. These early evaluations are important because they provide
early indications of underlying improvements, and misleading assumptions are quickly uncovered before
they are built upon for too long. In this way, the prototype can be gradually improved in an iterative process
(Hevner et al. 2004).

Our next steps in the development project for a BCSS towards SRL include fixing identified bugs. New
features will be integrated to address the different preferences of users: There will be an opportunity to
choose whether to begin with a reflection on current learning behavior or to directly access the advice. To
address the desire for a more youthful language, the text-based theoretical background will be replaced with
short video elements. The new prototype will be evaluated next winter with more participants. To avoid
bugs, more comprehensive quality checks will be performed before the release of LANA 2.0.

Overall, the study supports that the development and evaluation of BCSSs towards better learning behavior
for students should be part of future research. BCSSs can serve as a valuable supplement to digitized
courses, provide necessary learning skills, and help students to cope with the impact of COVID-19 measures
addressing higher education.
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